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I. Background 

The New York State Public Service Commission’s (“Commission”) Electric Safety Standards 
adopted on January 5, 2005 in Case 04-M-0159, with subsequent revisions issued on July 21, 2005, 
December 15, 2008, March 22, 2013, and January 13, 2015 (collectively referred to herein as the 
“Safety Standards” or “Order”), require annual stray voltage testing of certain electric facilities 
accessible to the public and inspections of utility electric facilities on a minimum of a five-year 
cycle.  
 
In the March 22, 2013 Order, the Commission revised the annual testing requirement for stray 
voltage.  Under the revision, overhead distribution facilities, underground residential distribution 
(“URD”) facilities, overhead and underground transmission structures, and substation fences will 
be tested for stray voltage at least once every five years.  Streetlights and underground distribution 
facilities will continue to be tested annually.   
 
This report describes Niagara Mohawk Power Corporation’s d/b/a National Grid (“Niagara 
Mohawk” or “Company”) stray voltage detection program and facility inspection program 
conducted for the 12-month period ended December 31, 2015.  

 

II. Company Overview 

Niagara Mohawk provides electric service to approximately 1,600,000 customers in a service area 
of approximately 25,000 square miles in New York State.  The Company operates an electric 
transmission and distribution system.  For the stray voltage detection and facility inspection 
programs, Niagara Mohawk divides its system into subprograms to schedule and track testing and 
inspections.  The subprograms include the Company’s (a) distribution overhead system, (b) 
distribution and transmission underground system, (c) streetlight system, (d) transmission overhead 
system, and (e) substations.  
 
a. Distribution Overhead System 
 
Niagara Mohawk’s distribution overhead system consists of structures supporting circuits energized 
at voltages of up to 15kV and spans close to 32,000 miles.  Stray voltage testing of the distribution 
system is currently performed by Niagara Mohawk and contractors.  Facility inspections of the 
distribution system are currently performed by the Company’s internal workforce and contractors. 
 
b. Distribution and Transmission Underground System 
 
Niagara Mohawk’s distribution and transmission underground system is made up of facilities such 
as manholes, hand-holes, vaults, and switchgear.  Fiberglass hand holes are exempt from stray 
voltage testing under the Safety Standards.1  Stray voltage testing of the Company’s underground 
system is currently performed by contractors.  Facility inspections of the underground system are 
currently performed by contractors. 

                                                 
1 See July 21, 2005 Order, at 23; March 22, 2013 Order, at Appendix A, 3(c). 
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c. Streetlight System 
 
Niagara Mohawk’s streetlight system contains underground fed metallic streetlight standards and 
municipally-owned streetlights and traffic control devices.  Overhead fed streetlights on wooden 
poles are not counted within the streetlight program for stray voltage testing.  For the underground 
fed metallic streetlight standards, contractors perform the stray voltage testing at night when the 
lights are operational.  Stray voltage testing on traffic control devices takes place in conjunction 
with the contractors’ testing of the overhead and underground systems during the daytime hours.  
The streetlight facility inspections on Company-owned facilities take place during the day and are 
performed by an external workforce. 
 
d. Transmission Overhead System 
 
Niagara Mohawk’s transmission overhead system, which includes the sub-transmission system, 
consists of structures that support circuits energized at voltages of 12 kV, 23kV, 34.5kV, 46kV, 
69kV, 115kV, 230kV, and 345kV.  The transmission system spans the entire state and is 
approximately 8,465 miles in length.  Stray voltage testing on the transmission system is performed 
by Niagara Mohawk and contractors. 
 
e. Substations 
 
There are 908 substations in Niagara Mohawk’s service territory.  Stray voltage results for 
substation fences were collected internally by the operating group.  The initial dataset identified 
908 substation locations to be tested of which a number of these are customer-owned locations. 

 
III. Stray Voltage Testing Program 
 

During the calendar year that ended December 31, 2015, the Company conducted stray voltage 
testing of 100% of all Company and non-Company owned metallic streetlights and traffic signals 
and 100% of all publicly accessible Company-owned underground distribution facilities that are 
capable of conducting electricity.  In addition, the Company conducted stray voltage testing of its 
publicly accessible overhead distribution facilities, URD facilities, overhead and underground 
transmission structures, and substation fences that are capable of conducting electricity. 

  
In addition, and in compliance with the Safety Standards, Niagara Mohawk: 
 
a. Immediately safeguarded and/or mitigated all voltage findings ≥ 1.0 volt.  In instances where 

the stray voltage finding was determined to be caused by customer-owned equipment, the area 
was immediately made safe and the customer or responsible person associated with the 
premises was notified of the unsafe condition and the need for the customer to arrange for a 
permanent repair.  Voltage findings determined to be caused by a Company-owned facility 
were immediately safeguarded and/or mitigated.  All permanent repairs were made within 45 
days. 
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b. Tested all publicly accessible structures and sidewalks within a 30 foot radius of the electric 
facility or streetlight where there was a stray voltage finding ≥ 1. 0 volt. 

 
c. Responded, investigated, and mitigated positive findings of shock incidents reported by the 

public.   
 

Niagara Mohawk visited 403,862 facilities for stray voltage testing in calendar year 2015.  Testing 
was not required on 125,258 facilities because: the facilities are wood utility poles that have no 
attached appurtenances capable of conducting electricity; the facilities’ electrically conductive 
appurtenances are not accessible to the public (pre-wired wood); the facilities are enclosed in 
fiberglass (non-conductive materials); the facilities are de-energized; and/or the facilities are 
inaccessible to the public.    
 
Inaccessible facilities include: 
 
a. Locked Gate/Fence – Poles behind locked gates and fences that are not accessible to the public, 

i.e., facilities located in fenced areas owned by other utilities such as water companies.   
 
b. Dangerous Grades – Poles located on cliffs and other dangerous grades are generally 

inaccessible to Company personnel and the general public and are approached only under 
urgent circumstances. The performance of stray voltage testing on these facilities would 
constitute an unacceptable risk to the employee.  

 
c. Company Property – Poles located on Company property such as substations are accessible 

only to Company personnel and authorized contractors.  
 

d. Vaults – Structures located inside buildings. These structures are accessible only to Company 
and building maintenance personnel.  

 
e. Limited Access Highway Facilities – Structures located on highways and exit and entrance 

highway ramps.  The performance of stray voltage testing on these structures would constitute 
an unacceptable risk to the employee.  

 
As required by the Safety Standards, Niagara Mohawk performed 3,161 miles of mobile testing 
system scans between January 1, 2015 and December 31, 2015.  A summary of the results of the 
mobile testing scans is contained in Appendix 8, which is a copy of the Company’s mobile scan 
report filed with the Commission on December 9, 2015.  
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IV.  Facility Inspection Program 
 

The Safety Standards require Niagara Mohawk to visually inspect approximately 20% of its 
facilities annually, resulting in a five-year inspection goal for all facilities to be inspected.   

 
Niagara Mohawk visually inspects its overhead distribution and transmission systems on a five-
year cycle from the ground, as prescribed by the Safety Standards. 
 
In addition, Niagara Mohawk performs the following inspections, some of which are recurring on 
specific cycles, some of which are scheduled on an as-needed basis: 
 

• Aerial Infrared – Helicopter-based thermographic imaging of connections and equipment. 
• Tower Footing – Embedded support structure that supports a transmission tower. 
• Wood Pole – Inspection of the wood pole at and below the ground line. 
• Aerial Patrols – Helicopter based visual examination of transmission facilities and 

equipment. 
• Comprehensive Helicopter Patrol – A comprehensive methodical examination of all 

components comprising the transmission system by helicopter.  
 
Niagara Mohawk’s ground-based visual inspection program is segmented into five categories: 
distribution facility inspection; underground facility inspections; streetlight inspections; 
transmission facility inspections; and substation inspections.2  Each program is summarized by its 
associated procedure document.  The inspections include visual inspections of the assets to 
determine if deficiencies exist.  Deficiencies are captured by codes entered into handheld 
computers.  Data is then downloaded for review and follow up work.  
 
In accordance with the Safety Standards, Niagara Mohawk uses the following severity levels to 
establish priority for repairs and scheduling: 

 

a. Level I – Repair as soon as possible but not longer than one week.  A Level I classification 
represents an actual or imminent safety hazard to the public or a serious and immediate threat to 
the delivery of power.  Critical safety hazards present at the time of the inspection shall be 
guarded until the hazard is mitigated. 

 

b. Level II – Repair within one year.  A Level II classification represents conditions that are likely 
to fail prior to the next inspection cycle and represent a threat to safety and/or reliability should 
a failure occur prior to repair. 

 

                                                 
2 Substation inspections are more complex than those performed on other facilities and differ in variety of ways including, but 
not limited to: inspection schedules, system that captures inspection data, and work prioritization (supervisory review 
determines work to be completed versus Levels I-IV).  Substation inspection procedure and protocols are provided in 
Attachment 15 (SMS 400.06.1 entitled “Substation V&O Inspection Standard” and SMP 400.06.2 entitled “Substation V&O 
Inspection Procedure). 
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c. Level III – Repair within three years.  A Level III classification represents conditions that do 
not present immediate safety or operational concerns and would likely have a minimal impact 
on the safe and reliable delivery of power should a failure occur prior to repair. 

 

d. Level IV – A Level IV classification represents conditions found, but repairs are not needed at 
this time.  Level IV is used to track atypical conditions that do not require repair within a five-
year timeframe.  This level is used for future monitoring purposes and planning proactive 
maintenance activities.  

 
In accordance with the Safety Standards, when a temporary repair is located during an inspection or 
is performed by the Company, best efforts are made to make a permanent repair of the facility 
within 90 days.  Temporary repairs that remain on the system for more than 90 days are due to 
extraordinary circumstances (i.e., storms and outage constraints), and usually require extensive 
repair activity.  Niagara Mohawk has compiled a list of exceptions of temporary repairs that still 
remain in place after the 90 day requirement.  The list and justifications can be found in Appendix 
5 of this report. 
 
Niagara Mohawk provides classroom and field training to personnel inspecting facilities in 
accordance with the Company’s Electric Operating Procedures (“EOPs”).  The classroom training 
covers topics including: EOPs, distribution maintenance inspection and elevated voltage testing 
training, Computapole handheld training, Computapole database training, distribution vegetation 
training, geographic information system training, feeder patrols training, and basic electricity 
training. 
 
The Company provides new distribution inspectors with training upon hiring, with 
ongoing yearly refresher courses.  As part of the refresher training, Niagara Mohawk updates 
all training materials due for updates from the following year.  Specifically, the updates are done 
yearly using relevant EOPs and Company standards that have been updated.  
 
 

V. Company Facilities 
 

Niagara Mohawk has approximately 1,525,011 individual facilities that must be visited for stray 
voltage testing and approximately 1,567,943 individual facilities that require a facility inspection.  
These facilities are broken down into the following five main categories and are summarized in the 
tables beginning on page 9: 
 

a. Distribution Overhead – The Company’s testing criterion for distribution overhead 
facilities involves testing all Company-owned or jointly-owned wood poles with utility 
electrical facilities located on both public thoroughfares and customer property, including 
backyards or alleys.  Stray voltage testing is performed on all wooden poles with metallic 
attachments such as ground wires, ground rods, anchor guy wires, riser pipes, or any 
electrical equipment within reach of the general public.  Distribution overhead facilities are 
included in both the stray voltage and facility inspection programs. 
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b. Distribution and Transmission Underground Facilities –The Company’s testing criterion 
for underground facilities involves testing all subsurface structures, including above ground, 
pad-mounted structures.  Included in the underground facilities are padmount switchgear 
cases, padmount transformer cases, electric utility manhole covers, submersible transformer 
covers, electric utility handhole covers, network vaults, and grates.  These facilities are 
included in both the stray voltage and facility inspection programs.  Inspections of the 
underground system involve underground and padmount assets. 
 
c. Streetlights and Traffic Signals – Streetlights include Company-owned metal pole 
streetlights and municipal-owned metal pole streetlights to which the Company 
provides service.  The testing criterion for streetlights and traffic signals involves 
testing all metal pole streetlights, traffic signals, and pedestrian crosswalk signals 
located on publicly accessible thoroughfares.  Stray voltage testing of streetlights 
is performed at night while the fixtures are energized.  Privately-owned light 
fixtures are not included in the stray voltage testing program per the Safety 
Standards.3  All Company-owned streetlights are included in the facility inspection 
program. 
 
d. Substation Fences - Niagara Mohawk operates and maintains 908 substation facilities that 
are necessary for the operation of the electric grid.  These substations are fenced in for 
security, as well as to ensure the safety of the general public.  Substation fences are included 
in the stray voltage testing program. 
 
e. Transmission Overhead Structures – The testing criteria for transmission overhead 
structures involves testing all structures, guys, and down leads attached to the facilities. 
Transmission structures support circuit voltages of 12 kV and greater.  Transmission poles 
with distribution underbuild are included in the transmission category.  All transmission 
structures are included in both the stray voltage and facility inspection programs. 
 

VI. Annual Performance Targets 
 

In compliance with the Safety Standards, Niagara Mohawk met the annual performance target for 
stray voltage testing of 20% of overhead distribution facilities, URD facilities, overhead and 
underground transmission structures, and substation fences, as well as 100% of metallic streetlights 
and underground distribution facilities.  In addition, in compliance with the Safety Standards, 
Niagara Mohawk met the annual performance target for inspection of approximately 20% (i.e., 
95% of the annual target of 20%, or 19%) of its electric facilities for the period that ended 
December 31, 2015. 

                                                 
3 March 22, 2013 Order, at Appendix A, §§ 1(d) and 3(a). 
 



 9

The results are summarized in the tables below.   
 

Stray Voltage Testing Results 
 

Elevated Voltage Testing Annual Summary 
Program Total Units Units Completed in 

2015 
% Completed 

Distribution** 1,308,890 268,752 20.532 
Underground 28,343 28,343 100.000 
Streetlights* 84,814 84,814 100.000 
Transmission** 102,056 22,225 21.777 
Substation 908 908 100.000 

*Note:  Streetlights include traffic controls but exclude fiberglass standards. 
**Note:  Pursuant to the March 22, 2013 Order, the Company is required to test 100% of streetlights and underground 
distribution facilities annually.  Overhead distribution facilities, URD facilities, overhead and underground transmission 
structures, and substation fences are required to be tested at least once every five years.   
 

Facility Inspection Program Results 
 

Category Total System 
Units  

Units Completed in 
2015 

Actual Inspected 
in  2015 

Overhead 
Distribution 

1,238,964 255,736 20.641% 

Overhead 
Transmission 

103,181 22,679 21.979% 

Underground 93,698 17,254 18.414% 
Pad-mounted 
Transformers 

66,262 12,268 18.514% 

Streetlights 65,838 12,664 19.235% 
TOTAL 1,567,943 320,601 20.447% 

 
 
Inspection Performance Summary 

 
Overhead Distribution Facilities 

 
Inspection 
Year 

Number of Overhead 
Distribution Structures Inspected 

% of Overall System 
Inspected (Cumulative) 

2015 255,736 21% 
 
 

Overhead Transmission Facilities 
 

Inspection 
Year 

Number of Overhead 
Transmission Facilities Inspected 

% of Overall System 
Inspected (Cumulative) 

2015 22,679 22% 
 
 



 10

Underground Facilities 
 

Inspection 
Year 

Number of Underground 
Facilities Inspected 

% of Overall System 
Inspected (Cumulative) 

2015 17,254 18% 
 

Padmount Transformers 
 

Inspection 
Year 

Number of Padmount 
Transformers Inspected 

% of Overall System 
Inspected (Cumulative) 

2015 12,268 19% 
 

Streetlights 
 

Inspection 
Year 

Number of Streetlights Inspected % of Overall System 
Inspected (Cumulative) 

2015 12,664 19% 
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VII. Certifications 
 

Pursuant to Section 7 of Appendix A of the Safety Standards, the president or officer of each utility 
with direct responsibility for overseeing stray voltage testing and facility inspections shall provide 
an annual certification to the Commission that the utility has, to the best of his or her knowledge, 
exercised due diligence in carrying out a plan, including quality assurance, that is designed to meet 
the stray voltage testing and inspection requirements, and that the utility has: 
 
• Tested its publicly accessible electric facilities and street lights in accordance with the 

Safety Standards, and 
 
• Inspected the requisite number of electric facilities. 
  
The certifications are attached as Appendix 17 to this report.  
 
 

VIII. Analysis of Causes of Findings and Stray Voltage 
 

The Safety Standards require the electric utilities to perform an inventory on all stray voltage 
findings and report on the number of these findings each year.  Section 1(f) of the December 15, 
2008 Order defines a finding as “[a]ny confirmed voltage reading on an electric facility or 
streetlight greater than or equal to 1 volt measured using a volt meter and 500 ohm shunt resistor.”  
Section 1(c) defines stray voltage as “[v]oltage conditions on electric facilities that should not 
ordinarily exist.  These conditions may be due to one or more factors, including, but not limited to, 
damaged cables, deteriorated, frayed, or missing insulation, improper maintenance, or improper 
installation.”  Utilities are required to report on all findings whether or not the voltage is normal to 
the electric system.   
 
Niagara Mohawk identified 83 instances of stray voltage during the Company’s manual stray 
voltage testing program in 2015.  These voltages resulted from a variety of conditions including: 
deterioration of conductors; age of equipment; exposure to the elements; and various customer 
related issues.  A majority (25) of stray voltage conditions identified were on distribution 
structures.  Down grounds was the leading cause of stray voltage findings.   
 
The following table contains a breakdown of the causes of stray voltage findings identified through 
the Company’s 2015 manual testing effort.  Niagara Mohawk has repaired and/or mitigated all 
findings that were determined to be hazardous.  Mobile testing findings are addressed in the Mobile 
Stray Voltage Testing Report attached as Appendix 8. 
 

Structure Type Cause of Stray Voltage Stray Voltages Found
Distribution Cable & Ground 1 
Distribution Cable Feed 1 
Distribution Down Ground 7 
Distribution Equip Other 2 
Distribution Ground Connection 5 
Distribution Guy 4 
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Distribution Neutral 5 
Street Lights – Traffic Signals Info Missing 26 
Street Lights – Traffic Signals Cable Feed 2 
Street Lights – Traffic Signals Equip Other 1 
Street Lights – Traffic Signals Ground Connection 4 
Street Lights – Traffic Signals None Required 2 
Street Lights – Traffic Signals Poor Insulation 1 
Street Lights – Traffic Signals Remade All Connections 1 
Street Lights – Traffic Signals Service Wire 1 
Transmission Down Ground 16 

Transmission Ground Connection 1 

Transmission  Guy 3 

TOTAL  83 

 
In accordance with the Safety Standards, when Niagara Mohawk discovered a finding on an 
electric facility or streetlight during stray voltage testing, the Company tested all publicly 
accessible structures and sidewalks within a minimum 30 foot radius of the electric facility or 
streetlight.  Niagara Mohawk did not identify any additional findings associated with the initial test 
structure as a result of the 30-foot radius testing.   

 
 

IX. Analysis of Inspection Results 
 
Note:  Total Number of Deficiencies may add up to more than the total Locations with Deficiencies due to deficiencies on 
multiple facilities at a single location. 
 

Overhead Distribution Structures 
 

Table of Locations with Deficiencies 
Locations Inspected Locations w/ Deficiencies % Locations w/ Deficiencies 

255,736 113,290 44.299% 
 

Breakdown of Locations with Deficiencies 
Priority Rating Number of Deficiencies % Deficiencies Found 

1 741 0.346% 
2 11,434 5.351% 
3 60,550 28.340% 
4 140,929 65.961% 

Total: 213,654 100.000% 
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Overhead Transmission Facilities 
 

Table of Locations with Deficiencies 
Locations Inspected Locations w/ Deficiencies % Locations w/ Deficiencies 

22,679 16,597 73.182% 
 

Breakdown of Locations with Deficiencies 
Priority Rating Number of Deficiencies % Deficiencies Found 

1 15 0.048% 
2 367 1.183% 
3 2,676 8.630% 
4 27,948 90.137% 

Total: 31,006 100.000% 
 

Underground Facilities 
 

Table of Locations with Deficiencies 
Locations Inspected Locations w/ Deficiencies % Locations w/ Deficiencies 

17,254 8,495 49.234% 
 

Breakdown of Locations with Deficiencies 
Priority Rating Number of Deficiencies % Deficiencies Found 

1 92 0.960% 
2 564 5.886% 
3 105 1.095% 
4 8,821 92.058% 

Total: 9,582 100.000% 
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Pad-mount Transformers 
 

Table of Locations with Deficiencies 
Locations Inspected Locations w/ Deficiencies % Locations w/ Deficiencies 

12,268 3,283 26.760% 
 

Breakdown of Locations with Deficiencies 
Priority Rating Number of Deficiencies % Deficiencies Found 

1 47 0.626% 
2 435 5.794% 
3 0 00.000% 
4 7,025 93.579% 

Total: 7,507 100.000% 
 

Streetlights 
 

Table of Locations with Deficiencies 
Locations Inspected Locations w/ Deficiencies % Locations w/ Deficiencies 

12,664 8,582 67.766% 
 

Breakdown of Locations with Deficiencies 
Priority Rating Number of Deficiencies % Deficiencies Found 

1 9 0.067% 
2 214 1.606% 
3 19 0.142% 
4 13,076 98.182% 

Total: 13,318 100.000% 
 
 

In 2015, Niagara Mohawk identified an overall total of 275,067 deficiencies: 
• Priority Rating 1 Total = 904, or 0.328% of the overall total. 
• Priority Rating 2 Total = 13,014, or 4.731% of the overall total.   
• Priority Rating 3 Total = 63,350, or 23.030% of the overall total. 
• Priority Rating 4 Total = 197,799 (inventory), or 71.909% of the overall total.  

 
 

X. Quality Assurance 
 
Electric Quality Assurance/Quality Control Program  

 
National Grid’s Elevated Voltage (“EV”) and Visual Inspection & Maintenance (“I&M”) Quality 
Assurance/Quality Control program provides for increased program continuity, monthly audits for 
monitoring of program performance, and assurance that a Quality Assurance/Quality Control (“QA/QC”) 
program independent of the EV and I&M work groups is maintained.   
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Separate of the independent Electric QA/QC program, Quality Control (“QC”) assessments audits are 
conducted by National Grid I&M supervisory staff.  The purpose of the QC audits is to self-validate 
recorded findings involving all distribution, transmission, and sub-transmission assets that have been 
inspected to identify potential maintenance codes and elevated voltage issues.  Conversely, the 
independent Electric QA/QC program encompasses a quantitative random sampling of the entire 
population of inspection derived from the field audited EV testing and I&M inspections. 
 
 
Revisions to QAQC Program 2015 
 
The Electric QA/QC program made the following revision in 2015: 
 

• A “Misidentified Maintenance Code” table has been added for 2015. This table provides the reader 
the trending analysis of maintenance codes that were mistakenly identified by the field inspector for 
a particular region. 

• Additional Maintenance Code table has been revised.  
 

 
I&M Risk Levels Identified: The analysis of the QA/QC I&M Program data is intended to identify the 
nature and magnitude of Risk Level 1 and 2 as applicable to the I&M Program results.  
 

 

Electric QA/QC I&M Risk Level Definitions 

 

QA/QC program involves performing an additional QA/QC audit of randomly-selected assets having been 
previously assessed by the field inspector, with the intent of verifying previously identified maintenance 
codes. 
Risk 1  

• Reliability/Safety Concern.  
• Identified facility/component repaired or replaced within one week of the inspection date.  

Risk 2  
• Facility/component condition that must be repaired/replaced within one year. 
• QA/QC identification of maintenance codes that may affect reliability. 

Risk 3  
• Facility/component condition that must be repaired/replaced within three years. 
• QA/QC identification of maintenance codes that may not affect reliability. 
• The QA/QC inspector determined the original I&M inspector’s maintenance code was incorrect. 
• The independent field inspector determines a data quality issue.  
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Asset Inspection & Maintenance Audits 
 
National Grid’s Electric QA/QC group audited 7,351 distribution, transmission and sub-transmission assets 
that had been field inspected for maintenance during 2015.  The method used to confirm and/or achieve the 
required quality of asset audits involved follow-up field audits by QA/QC personnel through a monthly 
random sample, with the intent of verifying identified maintenance codes derived from the population of 
assets inspected by field force operations during calendar year 2015.  This process captured incorrect or 
missed maintenance codes, and noted timeliness of repairs when evident.  To achieve a minimum 95% 
level of confidence, applicable to the entire population of inspection data and resulting random sample 
analysis, commonly applied statistical principles were utilized to conduct the audit process.   
 
The QA/QC field audit process is designed to validate the field inspector findings.  Results are considered 
to be passing when there is a match between the field inspection maintenance codes and QA/QC follow-up 
audit results.  Based upon the accrued inspection data provided by the Company’s Inspections Department, 
and the findings identified through follow-up QA/QC process, the overall accuracy of field inspection 
findings that impacts reliability (Risk 1 and Risk 2), was validated at 95%. 
 
2015 Field Inspections – QA/QC Audit Results 
 
The following table illustrates the population and breakdown of assets inspected by field force and field 
compliance percentages related to system reliability concerns (Risk Levels 1&2 findings) identified 
through QA/QC process during calendar year 2015: 
 

 
 
QA/QC I&M Audit Analysis 
 
National Grid desires a minimum threshold for inspection compliance percentage at 95%.  QA/QC analysis 
of regional findings by misidentified maintenance codes and also additional maintenance codes are 
conducted for the purpose of determining compliance percentage of maintenance code trending for a 
particular region.   

Asset Category 
I&M Field 
Inspector 

QA/QC Field Auditor 
QA/QC Risk 

Levels  
 Compliance Percent 

(%) 

 
Assets 

Inspected 
Assets 

Audited 
MCodes 
Audited Risk 1 Risk 2  

Distribution 255,736 6323 9,076 2 490 95% 

 
Sub-Transmission 

 
10,920 561 996 0 24 98% 

Transmission 11,759 467 665 0 31 95% 

 
 

 
 

                  Total Compliance Percent          95% 
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• Misidentified MCode – When the field inspector incorrectly identifies a maintenance code for a 

condition found at a structure.  
 

• Additional MCode – When the QAQC inspector identifies a maintenance code that the field 
inspector did not account for at a structure.  

 
If the compliance percentage is less than 95% to 90%, the electric QA/QC group conducts further analysis 
of accrued data for potential trending.  Operations is responsible for corrective action where applicable.  If 
the validation accuracy is less than 90%, Operations is responsible for further trending analysis and/or 
corrective action and implantation plan to improve field force inspections. 
 

QAQC Misidentified Maintenance Code Trends

Region 

QAQC 
Misidentified 

MCodes  MCode Description
Trending 
Quantity

 
Total 

Sample 
Size 

Audited 
YTD 

Compliance 
Percent 

48 152-Dist Transformer  missing ground wire at pole 16 

1117 

98% 
 157-Dist Transformer improper/missing bond 17 98% 
 212-Dist Ground guard required 24 98% 
 221-Dist Guy wire not in compliance with code NESC 15 99% 
 291-Dist Riser – Improper /Missing Bond 11 99% 
      

50 155-Dist Transformer – Animal Guards Required 21 1037 98% 
      

51 212-Dist Ground guard required 11 1452 99% 
      

54 212-Dist Ground guard required 29 1373 98% 
      

60 212-Dist Ground guard required 23 
1432 

98% 
 221-Dist Guy wire not in compliance with code NESC 12 99% 

 
62 212-Dist Ground guard required 11 

1389 
99% 

 221-Dist Guy wire not in compliance with code NESC 51 96% 
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QAQC Additional Maintenance Code Trends 
 

 

Region 
QAQC added 

MCodes  MCode Description
QT
Y

 
Total Sample 
Size Audited 

YTD 
Compliance 

Percent 
48 099-Dist Streetlight not bonded 16 

1117 

99% 
 115-Dist Riser guard required 22 98% 
 116-Dist Visual rotted pole top 11 99% 
 118-Dist Pole stencil/ correction required 43 96% 
 153-Dist Transformer - LA blown, missing/improper 22 98% 
 156-Dist Non standard bonding of transformer xo bushings 35 97% 
 207-Dist Switch – L.A. Blown/ Missing Bond 11 99% 
 212-Dist Ground guard required 30 97% 
 221-Dist Guy wire not in compliance with code NESC 16 99% 
 225-Dist Guy wire non standard bonding or Isolation 34 97% 
 291-Dist Riser improper/missing bond 17 99% 
 293-Dist Riser lightning arrester blown, missing/improper 11 99% 
 584-SubT  Misc- Install or replace warning signs 24 143 83% 

 
50 116-Dist Visual rotted pole top 10 

1037 

99% 
 153-Dist Transformer - LA blown, missing/improper 25 98% 
 155-Dist Transformer – Animal Guards Required 15 99% 
 157-Dist Transformer improper or missing bond 14 99% 
 207-Dist Switch – L.A. Blown/ Missing Bond 22 98% 
 212-Dist Ground guard required 10 99% 
 221-Dist Guy wire not in compliance with code NESC 44 96% 
 584- SubT  Misc – Distribution under built 17 

77 
80% 

 591- SubT Misc – Distribution under built 13 83% 
 

51 116-Dist Visual rotted pole top 11 

1452 

99% 
  118-Dist Pole stencil/ correction required 18 99% 
  153-Dist Transformer LA blown, missing/improper 13 99% 
  155-Dist Transformer – Animal Guards Required 15 99% 
  207-Dist Switch – L.A. Blown/ Missing Bond 13 99% 
  221-Dist Guy wire not in compliance with code NESC  33 98% 

 584- SubT  Misc – Distribution under built 4 205 98% 
 

54 118-Dist Pole stencil/ correction required 14 

1373 

99% 
  153-Dist Transformer LA blown, missing/improper 13 99% 
  155-Dist Transformer – Animal Guards Required 11 99% 

 157-Dist Transformer improper or missing bond 13 99% 
 220- Dist Guy Wire Marker missing 10 99% 
  221-Dist Guy wire not in compliance with code NESC 32 98% 
  528- SubT  Pole- Aerial number missing 17 

160 

89% 
 581- SubT  Misc- Stencil Line/Structure Number at Ground 10 94% 
 584- SubT  Misc- Install or replace warning signs 40 75% 
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QAQC Additional Maintenance Code Trends 
 

 
 
I&M Results – Repairs 
 
Per the Safety Standards, the QA/QC program is responsible to verify permanent repairs have been made 
in response to field force operations inspections performed, along with the timeliness of the repair. The 
2015 field force inspection process yielded the following asset deficiencies and repair activities for I&M 
defined Level 1, Level 2, and Level 3 priorities: 
 

Summary of Deficiencies and Repair Activity Resulting from the Inspection Process 

Year 
Priority Level / 

Repair Expected 

Deficiencies 
Found 
(Total) 

Repaired 
Within 

Required 
Time 

Frame 

Repaired 
Past 

Required 
Due Date 

Not 
Repaired 
and Not 

Due 

Not 
Repaired 

– 
Overdue 

2015               
  I Within 1 week 904 840 49 0 15
  II Within 1 year 13014 2495 0 10519 0
  III Within 3 years 63350 858 0 62492 0
  IV N/A 198304 62403 0 135901 0
 Temp Repairs Within 90 days 195 163 4 15 13

 
The QA/QC group performed 446 Level 1 only follow-up field audits and validated that the 433 repairs 
were completed within the required time frame and 13 Level 1 have not been repaired and are overdue. 
 

Region 
QAQC added 

MCodes  MCode Description QTY

 
Total Sample 
Size Audited 

YTD 
Compliance 

Percent 
56 118-Dist Pole stencil/ correction required 13

589 
98% 

 153-Dist Transformer LA blown, missing/improper 10 98%
 221-Dist Guy – Not in compliance with NESC Code 17 98%

 
57 221-Dist Guy – Not in compliance with NESC Code 23 687 97% 

 
60 132-Dist I7-Alluminum Dead-end 11

1432 

99% 
  157-Dist Improper/Missing Bond 12 99% 
  221-Dist Guy – Not in compliance with NESC Code 29 98% 

 
62 118-Dist Pole stencil/ correction required 17

1389 

99% 
  157-Dist Improper/Missing Bond 11 99% 
  212-Dist Ground guard required 10 99% 
  221-Dist Guy wire not in compliance with code (NESC) 24 98% 
  526- Trans Wood Pecker Damage 12 80 85% 

 



 20

Elevated Voltage (EV) Assets Audited 
 
The National Grid QA/QC 2015 EV Field Audit program targeted an overall minimum confidence level of 
95% applicable to field force operations inspection of its Distribution, Underground, Transmission and 
Sub-Transmission assets.  Additionally, a minimum confidence level of 98% should be realized for tested 
streetlights and traffic controls.  The inspection process requires elevated voltage testing be conducted for 
each utility asset that is capable of conducting electricity and is publicly accessible.  For each QA/QC EV 
audit to have successfully “passed,” the following test parameters must be validated: 
 

• The voltage recording shall be below established regulatory thresholds ( < 1volt or 
mitigated) 

• All assets having a “testable object” were in fact tested by the field Inspector. 
 

 
EV Risks Identified 
 
The analysis of the QA/QC EV Program data is intended to identify the nature and magnitude of Risk 1 
and 2 as applicable to the EV Program results.  

 

Electric QA/QC EV Risk Level Definitions 

QA/QC program methodology involved performing an additional QA/QC audit of randomly-selected assets 
having been previously tested by field inspector.  For the QA/QC test to have “passed,” it must confirm that all 
assets having a “testable object” were in fact tested. 

Risk 1  
• An elevated voltage reading was identified by the EV field tester and the independent QA/QC audit 

found the voltage not mitigated below regulatory/company thresholds after the forty-five (45) days.    
• The QA/QC inspector measured a voltage that exceeds the regulatory/company thresholds greater than 

or equal to 1 volt. 
Risk 2   

• The EV field tester determined there was not a testable object, and the independent QA/QC auditor 
identifies a testable component existed at the audited asset. 

•  The EV field tester determined there was in fact a testable component and the independent QA/QC 
auditor revealed no testable component at the audited asset. 

Risk 3  
•  The EV field tester and or the independent QA/QC field auditor deem the structure inaccessible or 

non testable. 
• The independent QA/QC field auditor determines a data quality issue. 
•  Reasonable effort to effectively eliminate the stray voltage condition on overhead Sub-Transmission 

or Transmission structures was attempted but it some cases cannot achieve a reading of 1 volt or less 
after mitigation due to neutral currents and induced voltages.   
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2015 QAQC EV Field Asset Audit Results 
 
The QA/QC group audited 6,704 elevated voltage assets for distribution, transmission and sub-
transmission during eight operating regions. 

 
QA/QC EV Assets Audited 

Region QA/QC Assets Audit Totals 

 
48 1,327 
50 778 
51 1,005 
54 787 
56 506 
57 579 
60 765 
62 957 

Total 6,704 
 

 
 
 
 

Total QA/QC EV Asset Audits Totals by Category Type 
Category 

Type 
Region 

48 
Region 

50 
Region 

51 
Region 

54 
Region 

56 
Region 

57 
Region 

60 
Region 

62 
Totals

 
Distribution 650 594 614 595 345 391 446 573 4,208 
Underground 5 0 16 0 0 4 0 62 87 
Sub Trans 81 58 110 51 79 10 48 54 491 
Transmission 70 57 25 12 45 45 13 26 293 
Streetlights 521 69 240 129 37 129 258 242 1,625 

Totals 1,327 778 1,005 787 506 579 765 957 6,704 
 
2015 QAQC EV Field Asset Audit Results – Risk Level 
 
Risk Level 1 Identified 
 
The National Grid 2015 QA/QC EV audits achieved an overall confidence level of 100% for Risk 1 level 
for distribution, underground, transmission and sub-transmission assets. 
 
Additionally, an overall confidence level of 100% for Risk 1 Level was achieved for the electric QA/QC 
EV streetlight/ traffic control audits. 
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       QA/QC Risk 1 Level Identified  
Category 

Type 
Region 

48  
Region 

50  
Region 

51  
Region 

54  
Region 

56  
Region 

57  
Region 

60  
Region 

62  
Total 

 

Distribution 0 0 0 0 0 0 0 0 0 

Underground 0 0 0 0 0 0 0 0 0 

Sub Trans 0 0 0 0 0 0 0 0 0 

Transmission 0 0 0 0 0 0 0 0 0 

Streetlights 0 0 0 0 0 0 0 0 0 

Totals 0 0 0 0 0 0 0 0 0 
 

 
Risk Level 2 Identified 
 
A total of 540 QA/QC EV audits (approximately 12% of 6,704 audits performed) resulted in Risk Level 2 
being identified.  The National Grid 2015 QA/QC EV audits achieved an overall confidence level of 92% 
accuracy of identification of testable components. 

 
 

QA/QC Risk Level 2 Identified  

Category 
Type 

  
Region 

48    

Region 
50     

Region 
 51   

Region 
54    

Region 
56   

Region 
57   

Region 
60   

Region 
62  

Total 

 

Distribution 139 60 25 35 5 16 26 20 326 
Underground 0 0 0 0 0 0 0 0 0 

Sub Trans 8 24 12 3 3 0 9 1 60 
Transmission 4 1 10 0 0 2 0 0 17 
Streetlights 107 3 8 1 0 0 0 18 137 

Totals 258 88 55 39 8 18 35 39 540 
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QA/QC EV Audit Analysis - Risk Level 1 & 2 
        

(1) Category Type: Distribution, Underground, Sub-Transmission & Transmission 
     

Region Dist, UG, SubT, Trans 
Compliance 

Percent 

Electric QAQC 
Additional 
Analysis 
Required 

Operations 
Corrective 

Action Required 

 Risk 1 Risk 2 
Assets 

Audited  >90% and ≤95% <90%  
48 0 151  1,327 89%   X 
50 0 85 778 89%  X 
51 0 47 1,005 95% X  
54 0 38 787 95% X  
56 0 8 506 98%   
57 0 18 579 97%    
60 0 35 765 95% X  
62 0 21 957 98%    

Note: In regions where QA/QC field audits validated the minimum confidence level to have been met or 
exceeded, no additional analysis or corrective action is required (N/A).  

 
• If the validation accuracy range is 90% to 95% (Distribution, Underground, Sub-Transmission & 

Transmission), the electric QA/QC group will conduct further analysis of accrued data for potential 
trending.  Operations will be responsible for corrective action where applicable.   

 
• If the validation accuracy is less than 90% (Distribution, Underground, Sub-Transmission & 

Transmission), Operations is responsible for further trending analysis and/or corrective action and 
implantation plan to improve field force inspections. 
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(2) Category Type: Streetlights & Traffic Controls 
             

Regions 
Street Lights & Traffic 

Controls  
Compliance 

Percent  

Electric QAQC 
Additional 

Analysis Required 

Operations 
Corrective 

Action Required 

 Risk 1 Risk 2 

Total 
Samp

le 
Size 

Audit
ed  >95% and ≤98% <98%  

48 0 1 521 99%   
50 0 3 69 96%   
51 0 8 240 97%   
54 0 1 129 99%   
56 0 0 37 100%   
57 0 0 129 100%   
60 0 0 258 100%   
62 0 18 242 94% X  

Note: In regions where QA/QC field audits validated the minimum confidence level to have been met or 
exceeded, no additional analysis or corrective action is required (N/A). 
 

• If the validation accuracy range is 95% to 98% (Street Lights & Traffic Controls), the electric 
QA/QC group will conduct further analysis of accrued data for potential trending.  Operations will 
be responsible for corrective action, where applicable.   

 
• If the validation accuracy is less than 95% (Street Lights & Traffic Controls), Operations is 

responsible for further trending analysis and/or corrective action and implantation plan to improve 
field force inspections 

 
 
Summary    

 
QA/QC I&M Audit Program  

 
The National Grid QA/QC analysis of the additional maintenance codes missed (defects) 
conducted in 2015 by the National Grid QAQC team concluded the following: 

 
Sub-transmission 

 
Maintenance Code 584 (Install/Replace Warning Sign) and MCode 591 (Misc – 
Distribution Under built), was missed repetitively across the NY territory.  QA/QC 
discovered 85 errors applicable to maintenance Code 584. 
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Transmission 
 
Maintenance Code 526 (Wood Pecker Damage) QA/QC discovered 12 errors 
applicable to maintenance Code 526. 

 
 

Action item:  
The Electric QA/QC and Electric Operations conducted further analysis of the data file and 
additional investigation into identification of deficiency causal factors.  Corrective actions have 
been assigned to the appropriate regional Inspection groups.   

  
 
QA/QC EV Program 

  
No Risk Level 1 deficiencies for Distribution, Underground, Sub transmission & 
Transmission were identified through the QA/QC audit process.  Based upon the 
compliance percentage of QAQC inspection program findings (100% accuracy), further 
analysis of the accrued QAQC EV inspection data is not warranted. 
 
Action Item: NA 
 

Streetlight EV Data Quality Deficiencies (Risk 3): 
 
A total of 106 audits resulted in a data quality problem being realized.  The issue involved 
the EV field inspector having determined that a non-testable object was identified as 
testable object.  In each of these instances the follow-up QA/QC Field auditor verified the 
asset was a non testable object (Fiberglass/Composite Streetlight Standard). 
 
Action Item:  The QA/QC group has submitted corrective actions to the inspection group to 
address the non conformances and also have implemented steps to avoid recurrence. 
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SECTION:  Underground              
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06/26/08 
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Director-Distribution Engrg. Services Approved By:  

SVP- Network Strategy 
 

GENERAL INFORMATION: 
 
 The purpose of this procedure is to outline the requirements for the patrol and maintenance activities 

associated with National Grid’s underground transmission and distribution facilities.  
 The variance in inspection procedures in New York, Massachusetts, New Hampshire, and Rhode Island  

service territories is due to the requirements of New York Public Service Order 04-M-0159 and the 
Massachusetts Department of Telecommunications and Energy recommendations of December 9 2005,  which 
is incremental to National Grid in New York and Massachusetts. 

 
This program is designed for the patrol and designated maintenance of underground facilities on a five year 
schedule. The Inspector will record all required maintenance on an approved National Grid database. 
 
The underground distribution facility maintenance items identified through this patrol are separated into four 
priority levels 1, 2, 3, and 4.  The problem codes identified default to the appropriate priority level.  The 
default priority level can be adjusted by the individual performing the inspection based on actual field 
conditions.   These priority Levels are defined as follows: 

 
Level 1- An identified facility/component or tree condition that must be repaired/replaced within 1 week. 

 
Level 2 - Identified facility/component condition that must be repaired/replaced within 1 year.    

 
Level 3 – Identified facility/component condition that must be repaired/replaced within 3 years.  
 
Level 4 – This priority category is to collect inventory information on actual field conditions to be used by 
Investment Strategy and Work Planning. 
 
All Level 1 priority conditions identified in the field shall be called in by the Underground Inspector as 
follows: 

 
1. Notification by location: 

a. New York:  contact System Operations Dispatch 1-877-716-4996. 
b. Bay State West and North & Granite:  Westboro Control Center 1-508-389-9032. 
c. Bay State South, and Ocean State:  Lincoln Control Center 1-401-335-6075. 
 

2. Detailed information provided to the regional notification location: 
a. Identify yourself as a Company Underground Inspector and your work reporting area. 
b. Details of the Level 1 Priority Condition: 

i. Problem found. 
ii. District, Circuit/Feeder No., Line No., Tax District and Manhole/vault No. 

iii. Street address and any additional information that would assist in finding the location of 
the problem. 

iv. If you are standing by or have secured the location. 
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APPLICABILITY: 
  
 This procedure applies to all personnel involved with or responsible for the inspection or  maintenance of 
 underground transmission and distribution facilities. 
 
DEFINITIONS: 
 

Desktop Computer: A personal computer that is connected to the National Grid network and used to 
download the Hand Held device and retrieve the information in the form of reports. 
 
Elevated Equipment Voltage Test: An A.C. rms voltage difference between utility equipment and the earth, 
or to nearby grounded facilities that exceeds the highest perceptible voltage levels for humans. 
 
Hand Held Computer: An electronic data recording device that is used in the field to create a record of 
conditions found. 
 
Hand-Hole:  An enclosure identified for use in underground systems, provided with an open or closed bottom, 
and sized to allow personnel to reach into, but not enter, for the purpose of installing, operating, or maintaining 
equipment or wiring or both. 
 
Infrared Inspection:  An inspection conducted to detect abnormal heating conditions associated with 
separable connectors.  An infrared inspection is required before work begins in an enclosed space, enclosure, 
padmounted transformer or padmounted switchgear.   
 
Inspector: A qualified worker who can identify deficiencies or non-standard construction conditions on 
National Grid facilities. 
 
Manhole:  An enclosure identified for use in underground systems, provided with an open or closed bottom, 
and sized to allow personnel to enter, for the purpose of installing, operating, or maintaining equipment or 
wiring or both. 

 
Patrol: An assessment of National Grid facilities for the purpose of determining the condition of the facility 
and any associated components. 
 
Secondary Splice Box: An enclosure identified for use in underground systems. A secondary splice box 
may be required where the customer’s number of secondary cables exceeds the maximum allowed 
amount on the transformer. 
 
Service Box:  See Hand-hole 
 
Submersible Equipment:  Electric equipment such as transformers and switches that, are generally located 

 within a Hand-hole, Manhole, or Vault. 
 
URD: Underground Residential Distribution 
 
UCD: Underground Commercial Distribution 
 
Underground Distribution Facilities: Manholes, vaults, hand-holes and service boxes, padmounted 
equipment and the components and equipment contained in these structures. (See GENERAL 
INFORMATION above).   
 
User: An individual who the program administrator has authorized to use the inspection reporting program.  
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Vault:  An enclosure, above or below ground, which personnel may enter and which is used for the purpose of 
installing, operating, or maintaining equipment or wiring or both.  

 
PROGRAM ADMINISTRATOR: 
  

Distribution Engineering Services 
 

SCOPE: 
  

Underground Transmission and Distribution Facility Maintenance 
I. Patrols  
II. Equipment to be Inspected and Maintenance Codes 
III. Maintenance database 
IV. Maintenance Schedule 
V. Completion of Maintenance Codes 
VI. Responsibilities 

 
I. PATROLS 
 

1. New York 
 

Inspection of underground equipment will be scheduled in such a manner that each underground facility will 
be examined once every five years.  These patrols shall be completed by December 31st of the schedule year. 
 
One-fifth of all underground utility components should be inspected each year.  URD and UCD facilities shall 
be inspected on the existing overhead distribution circuit schedule.  Additionally all riser poles are inspected in 
accordance with the Transmission and Distribution Overhead Inspection Programs, NG-USA EOP T007 and 
NG-USA EOP D004.   Customer owned manholes and vaults that enclose National Grid equipment shall 
require the inspection of these National Grid facilities. 
 
The Inspection group is responsible to create the patrol schedule for their respective Regions for the remainder 
of underground facilities.  The Inspector uses a Windows based hand held computer to record region, district, 
employee ID, feeder number, structure ID number, GPS location, tax zone, line number, comments and 
maintenance problem codes.  The Inspector while patrolling shall also complete the following maintenance 
codes if found deficient upon inspection: 602 – Handhole missing nomenclature, 617 – manhole missing 
nomenclature, 639 - network transformer- missing nomenclature, 660 – switchgear missing nomenclature, 681 
– transformer missing nomenclature, and 707 – vaults improper nomenclature.  The Inspector will input the 
code into the Windows based handheld as required, as well as completing the work unit in the handheld upon 
field completion while at the site.  If the Inspector finds unmapped facilities from the information supplied 
from the Geographic Information System (GIS), refer to NG-USA EOP G011, Preparation and Distribution of 
Electric Facilities Records, for required procedure for corrections. 
 

2. New Hampshire and Rhode Island 
 

Inspection of designated underground equipment will be scheduled in such a manner that each designated 
Underground Facility will be examined once every five years.  These patrols shall be completed by March 31h 
of the fiscal year. 
 
One-fifth of all metallic handholes, padmount transformers and switchgear shall be inspected annually.  The 
metallic handhole covers shall be opened for a visual inspection.  An external visual inspection shall be 
completed on the padmount transformers and switchgear.  Additionally all separable components in the  
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metallic handholes are to be inspected by infrared.  Refer to NG-USA EOP UG001 for infrared procedure.  A 
“Level 1 Priority” shall be assigned to a temperature gradient greater than 20º, although it is recognized that 
consideration must be taken as to whether a customer outage will occur at this time and the negative impact 
the outage could have on the customer.  This may require scheduling an outage with the customer within one 
week to satisfy this requirement.  A “Level 2 Priority” shall be assigned to a temperature gradient between 10º 
and 20º.  A “Level 3 Priority” shall be assigned to a temperature gradient less than 10º.  Additionally, an 
elevated equipment voltage test shall be completed at each location, refer to NG-USA EOP-G016. 
 
A working inspection on underground facilities is required for all manholes, vaults, handholes, splice boxes, 
junction boxes, padmount transformers, switchgear and submersible equipment, each time a crew performs 
work at one of these facilities.  The format for data collected shall follow this EOP.  All separable components 
in these facilities are to be inspected by infrared.  Additionally an elevated equipment voltage test shall be 
completed at each location, refer to NG-USA EOP-G016.    
 
All transmission riser poles are inspected in accordance with the Transmission NG-USA EOP-T007. 
  
The Inspection group is responsible to create the patrol schedule for their respective Regions for the designated 
underground facilities.  The Inspector uses a hand held computer to record region, district, employee ID, 
feeder number, structure ID number, GPS location, line number, comments and maintenance problem codes.  
The Inspector, while patrolling or crew while inspecting, shall also complete the following maintenance codes 
if found deficient upon inspection, 602 – Handhole missing nomenclature, 617 – manhole missing 
nomenclature, 639 - network transformer- missing nomenclature, 660 – switchgear missing nomenclature, 681 
– transformer missing nomenclature, and 707 – vaults improper nomenclature.  The Inspector will input the 
code into the Windows based handheld as required, as well as completing the work unit in the handheld upon 
field completion while at the site.  If the Inspector finds unmapped facilities from the information supplied 
from GIS, refer to NG-USA EOP G011, Preparation and Distribution of Electric Facilities Records, for 
required procedure for corrections.  Crews performing working inspections are to follow the same protocol for 
inspections by using either a handheld data entry unit or paper inspection logs requiring data entry by clerical 
support. 
 

3. Massachusetts 
 

Inspection of designated underground equipment will be scheduled in such a manner that each designated 
Underground Facility will be examined once every five years.  These patrols shall be completed by March 31 
of the fiscal year. 
 
One-fifth of all manholes, vaults, metallic handholes, padmount transformers and switchgear shall be inspected 
annually.  The metallic handhole covers shall be opened for a visual inspection.  Manholes and vaults shall be 
opened and entered for inspection.  An external visual inspection shall be completed on the padmount 
transformers and switchgear.  Additionally all separable components in the metallic handholes, manholes, and 
vaults are to be inspected by infrared.  Refer to NG-USA EOP UG001 for infrared procedure.  A “Level 1 
Priority” shall be assigned to a temperature gradient greater than 20º, although it is recognized that 
consideration must be taken as to whether a customer outage will occur at this time and the negative impact 
the outage could have on the customer.  This may require scheduling an outage with the customer within one 
week to satisfy this requirement.  A “Level 2 Priority” shall be assigned to a temperature gradient between 10º 
and 20º.  A “Level 3 Priority” shall be assigned to a temperature gradient less than 10º.  Additionally, an 
elevated equipment voltage test shall be completed at each location, refer to NG-USA EOP-G016. 
 
A working inspection on underground facilities is required for all manholes, vaults, splice boxes, junction 
boxes, padmount transformers, switchgear and submersible equipment, each time a crew performs work at one 
of these facilities.  The format for data collected shall follow this EOP.  All separable components in these 
facilities are to be inspected by infrared.  Additionally an elevated equipment voltage test shall be completed at 
each location, refer to NG-USA EOP-G016.
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All transmission riser poles are inspected in accordance with the Transmission NG-USA EOP-T007. 
  
The Inspection group responsible to create the patrol schedule for their respective Regions for the designated 
underground facilities.  The Inspector uses a hand held computer to record region, district, employee ID, 
feeder number, structure ID number, GPS location, line number, comments and maintenance problem codes.  
The Inspector, while patrolling or crew while inspecting, shall also complete the following maintenance codes 
if found deficient upon inspection, 602 – Handhole missing nomenclature, 617 – manhole missing 
nomenclature, 639 - network transformer- missing nomenclature, 660 – switchgear missing nomenclature, 681 
– transformer missing nomenclature, and 707 – vaults improper nomenclature.  The Inspector will input the 
code into the Windows based handheld as required, as well as completing the work unit in the handheld upon 
field completion while at the site.  If the Inspector finds unmapped facilities from the information supplied 
from GIS, refer to NG-USA EOP G011, Preparation and Distribution of Electric Facilities Records, for 
required procedure for corrections.  Crews performing working inspections are to follow the same protocol for 
inspections by using either a handheld data entry unit or paper inspection logs requiring data entry by clerical 
support. 
 

II. EQUIPMENT TO BE INSPECTED AND MAINTENANCE CODES 
 
 This EOP requires the visual inspection of the following facilities as designated above for New York, New 

Hampshire, Rhodes Island or Massachusetts, which require opening, and may require pumping on some items 
to assure a proper inspection: 
• Manholes 
• Vaults 
• Handholes – non-fiberglass 
• Splice boxes – non-fiberglass 
• Junction boxes – non-fiberglass 
• Pad mount transformers 
• Pad mount switchgears 
• Submersible equipment 
• Handholes – fiberglass do not require opening 
• Splice boxes – fiberglass do not require opening 
• Junction boxes – fiberglass do not require opening 

 . 
Maintenance Codes are shown on the Underground Field Survey Worksheet (Table 1).  The Underground 
Field Survey Worksheet can be used by the field to record maintenance items and is used for informational 
purposes only.  The latest transmission maintenance codes are downloaded to the Hand Held Computer each 
time there is a change that affects the maintenance code table contained in the Underground Maintenance 
Database.  Printed copies of the latest maintenance code tables may be obtained by running a report on the 
look up tables from the Underground Maintenance Database. 
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UNDERGROUND FIELD SURVEY WORKSHEET 

DATE: 
 

INSPECTOR NAME: EMPLOYEE ID 

DIVISION 
 

DISTRICT FEEDER: 

TOWN: 
 

STREET: POLE, MANHOLE, VAULT # SUFFIX # 

Handhole  Manhole  Net Protect  Net XFMR’s  Switchgear  Transformer   
Vault  Trench  Submersible  Pull Box  Other  Equipment # 
MANHOLES, HANDHOLES, VAULT STRUCTURES 
Water (in hole)   �Yes   �No 

EV Test Required:  �Yes   � No Voltage Action Taken: � Repaired �De-energized 
EV Found Voltage: �Yes   �No 
 

 
Gas Monitor Readings     Alarm Setting 
 Lower Explosive Limit (LEL)    10% or above 
 Oxygen (02)      % below 19.5, above 
 Carbon Monoxide (CO)     33 ppm 
 Hydrogen Sulfide (H2S)     10 ppm  

    

GIS P/Q SWITCHGEAR P/Q 
260 4 (NR) �GIS map doesn’t match field / 657 F (NR) � Excessive vegetation / 
261 4 (NR) �GIs Pole/line numbering in error on GIS / 659 2 (R) � Missing ground / 
262 4 (NR) �GIS equip/hardware missing in GIS / 660 P (NR) � Missing nomenclature / 
263 4 (NR) �GIS equip removed in field, remove from GIS / 661 4 (NR) � Other / 
269 4 (NR) �GIS Other GPS/GIS Errors / 662 4 (NR) � Rusted/Paint Peeling / 

HANDHOLES TRANSFORMER 
600 2 (NR) � Broken/damaged/unsecured / 672 1,2,3 (R) � Bushing Broken/Cracked / 
602 P (NR) � Missing nomenclature / 673 1,2,3 (R) � Door Broken/damaged/unsecure / 
603 1 (R) � Secondary needs repair / 675 1,2,3 (R) � Elbows/tracking/burned / 
604 4 (NR) � Other (use comments) / 676 F (NR) � Excessive vegetation / 

MANHOLE 680 1 (R) �Missing Ground / 
610 2 (NR) � Ground  rods missing / 681 P (NR) �Missing nomenclature / 
611 2 (R) � Cable/Joint leaking / 682 4 (NR) � Mud/debris / 
612 2 (NR) � Cables bonded/grid defective / 684 1,2 (NR) � Oil Weeping / 
614 1,2,3,4 (NR) � Cracked/broken / 685 1,2,3,4 (NR) � Pad broken/damaged / 
615 3 (R) � Fire proofing / 686 4 (NR) � Protection (ballards) damage / 
616 4 (NR) � Improper grade / 687 4 (NR) � Rusted/Paint peeling / 
617 P (NR) � Missing nomenclature / 688 1,2 (NR) � Pad Pushed Off Base / 
620 2 (NR) � Rerack / TRENCH 
621 1,2,3,4 (NR) � Ring/cover repair/replace / 690 1 (R) � Exposed Cable / 
622 1,4 (NR) � Roof condition – use comments / 692 4 (NR)  � Path – Sunken / 
623 1,4 (NR) � Chimney Condition – comments / VAULTS 
624 4 (NR) � Manhole needs cleaning / 700 2 (NR) � Cable missing bond / 
625 1 (R) � Secondary needs repair / 702 1,2,3,4 (NR) � Cracked/broken / 
626 4 (NR) � No Holes in Manhole Cover / 703 1,2,4 (NR) � Damaged/broken cover / 

NETWORK PROTECTOR 704 1,2,4 (NR) � Damaged/broken door / 
630 2 (R)� Barriers broken/damage / 705 1,2,4 (NR) � Damaged/broken ladder / 
632 1 (R) � Oil leak / 706 1,2,3,4,P (NR) � Improper grade / 
633 2 (NR) � Worn/damaged gasket / 707 4,P (NR) �Improper nomenclature / 

NETWORK TRANSFORMER 708 4 (NR) � Light not working / 
635 2 (R) � Bushing Broken/cracked / 712 4 (NR) � Sump pump broken / 
637 2 (R) � Low oil / 713 1 (R) � Secondary needs repair  / 
638 1 (NR) � Missing ground / SUBMERSIBLE EQUIPMENT 
639 P (NR) � Missing nomenclature / 720 1,2,3,4 (R) � Excess Corrosion / 
642 1, 2 (R) � Oil Weeping / 721 1,2,3,4 (R) � Physical damage / 
643 4 (NR)  � Rusted/paint peel / 722 1,2 (R) � Leaking / 

SWITCHGEAR  ANODES 

651 1,2,3 (R) � Barrier broken/damaged/unsecure / 730 3 (R) � Missing / 
652 1,2,3 (NR) � Base broken/damaged / 731 3 (NR) � Need replacement / 
654 2 (R) � Cable not bonded / 
656 1,2,3 (R) � Door Broken/Damaged / 
  
  
  

KEY 
PQ = Priority Quantity 
NR = Maint.Code May Not Directly Affect Reliab. 
R = Maint. Code May Affect Reliability 
RP = Maint. Code May Affect Reliab. and Has Specific Program to Place 
 to Address 

Comments: 
 
             NG-0244   7/09 
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III.   MAINTENANCE DATABASE 
 

The Maintenance database consists of data downloaded from the Windows based hand held and data entered 
from the desktop computer.  The Windows based hand held used in the field, can be downloaded to any 
National Grid desk top computer that is connected to the network and the inspector is logged on as a valid user 
of the UG Maintenance program.  The National Grid desktop computer is also used to generate various reports 
and work tickets depending on the user’s need.  These reports are utilized to schedule and accomplish 
distribution maintenance work.   

 
IV.   MAINTENANCE SCHEDULE 
 

Maintenance activities are scheduled by priority Levels.  All “Level 1 Priority” conditions identified must be 
repaired/corrected within 1 week.  All “Level 2 Priority” conditions identified must be repaired/corrected 
within 1 year.  All “Level 3 Priority” conditions must be repaired within 3 years.  Level 4 Priority is for 
inventory purposes only. 
 
Once the Underground Circuit/Feeder is completed in the Underground Maintenance Database, the Level 2 
and Level 3 Priority maintenance codes are downloaded into STORMS.  Expense maintenance work goes 
straight to scheduling while the capital work goes to Underground Engineering.  Level 1 Priority maintenance 
codes are communicated by the Underground Inspector directly to the field operations group for the area 
where the feeder is located.   
 

V.   COMPLETION OF MAINTENANCE CODES 
 

The completion of Level 1 priority maintenance codes is performed by the field operations Supervisor or their 
designee.  Level 2 and Level 3 priority maintenance codes are completed in the Underground Maintenance 
database once the 699 requirement is completed in STORMS for the work request associated with the 
maintenance code.   
 
ALL MAINTENANCE WORK IS TO BE COMPLETED PER NATIONAL GRID UNDERGROUND 
CONSTRUCTION STANDARDS. 
 

VI.   RESPONSIBILITIES: 
 

Distribution Engineering Services 
 

1. Update program as necessary. 
 

Customer Operations 
 

1. Ensure the Underground Maintenance Program as outlined in this EOP is implemented properly 
and timely. 

2. Select circuits to be patrolled for a running five-year cycle and ensure that the circuits scheduled 
for patrol are completed each year. 

3. Provide qualified personnel as the inspectors, to provide consistent and accurate identified 
maintenance concerns/problems. 

4. Ensure program is completed annually as required. 
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Underground Inspector 
 

1. Demonstrate the ability to identify maintenance concerns and the aptitude to become proficient in 
the use of a hand held computer and desktop computer. 

2. Demonstrate the understanding and requirements of this EOP. 
3. Possess the ability to do walking patrols, collect information on a hand held, download to a desk 

top computer, edit data, provide requested information/reports/work tickets to supervision, and 
track/close out work completed in the database. 

 
Contract Management Services 

 
1. At the request of Customer Operations/Distribution Network Strategy obtain, schedule and 

manage contractors to perform inspections and perform required maintenance. 
2. Ensure the Underground Maintenance Program as outlined in this EOP is implemented properly 

and timely. 
3. Provide inspectors where applicable. 
4. Ensure inspectors are trained. 
5. Provide program management. 
6. Ensure program is completed annually as required. 

 
 Asset Strategy and Policy 

1. Provide input into program revisions. 
2. Provide program management. 
3. Ensure program is completed annually as required. 
4. Ensure the Underground Maintenance Program as outlined in this EOP is implemented properly 

and timely. 
 
 Process and Systems 

1. Provide and support database. 
 
 T&D Technical Training 

1. Provide training upon request. 
 
REFERENCE: 
 
 NY PSC Order 04-M-0159  

NY PSC Order Order Adopting Changes to Electric Safety Standard, December 2008 
 Applicable National Grid Safety Rules and Procedures 
 Distribution Line Patrol and Maintenance NG-USA EOP D004  
 Elevated Equipment Voltage Testing NG USA EOP-G016 
 Transmission Line Patrol and Maintenance NG USA EOP – T007 
 Massachusetts DTE Directive 12/9/05 



    

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NG-USA EOP UG006 
 

“Underground Inspection and Maintenance” 
 

08/17/09 
 

 
Changed levels from ABC to 1234 and added Underground Field Survey Worksheet. 
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Version Date Revision Author Reviewer Approver 
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2.0 01/07/2011 Code changes, 

corrections 
J.M.McGrath  M.S.Browne 

2.1 2/3/2011 Code changes, warning 
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wood pole evaluation 
methodology 

J.M.McGrath  M.S.Browne 

 
 

 
Note: This document supersedes EOP T007 – Transmission Line Patrol and GL 06.01.118 – 
Visual Inspection of Transmission Line Assets 
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FORWARD 

1.0 General 

1.1 The purpose of this procedure is to outline the requirements for the visual 
Inspection from ground level of National Grid US transmission circuits. 

1.2 All applicable safety and environmental rules must be followed when executing 
these Inspections.  Inspectors shall be aware of hazards that may be 
encountered. 

1.3 Inspectors shall be notified by TLOME for all changes to this document and are 
to be trained yearly on this procedure.  New Inspectors shall be trained on this 
document prior to performing this inspection. 

1.4 This procedure is associated with Specification SP.06.01.601.000, Transmission 
Line Inspection and Maintenance. 

2.0 Administration 

2.1 Maintenance of this document is the responsibility of Transmission Line 
Operations and Maintenance Engineering (TLOME). 

2.2 Specific planned work performed under this procedure will be coordinated by 
TLOME via a Work Plan document to be released prior to the start of each fiscal 
year. 

3.0 Application 

3.1 This document applies to all overhead line assets managed by National Grid US 
Transmission as defined by Transmission Group Procedure 12 (TGP 12) and 
applies to anyone performing Inspection and Maintenance activities on these 
assets.  It is expected that this procedure be executed by Qualified Personnel as 
determined by training specific to the task performed. 

4.0 References 

4.1 Transmission Line Inspection and Maintenance Specification, SP.06.01.601.000 

4.2 Transmission Line Switch Inspection Procedure, PR.06.01.601.008 

4.3 Transmission Wood Pole Inspection and Treatment Procedure, 
PR.06.01.601.005 

4.4 Transmission Steel Structure Foundation/Footer Inspection and Repair 
SP.06.01.601.004  

4.5 National Grid Employee Safety Handbook 

5.0 Definitions 

5.1 Ground Based Visual Inspection – An Inspection performed from a stationary 
ground position.  Movement along the line between Inspection points may be by 
vehicle or foot 
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5.2 Hand Held Computer – A data recording device that is used in the field to create 
a record of conditions found for the purposes of communicating this data to a 
Maintenance Management System 

5.3 Inspection – A careful viewing of assets to find defects and other problems that 
require Maintenance or monitoring 

5.4 Inspection and Maintenance Program – National Grid’s planned program for 
Inspecting and Maintaining its transmission lines. 

5.5 Inspector – Qualified Personnel who identify defects via a specific type of 
Inspection 

5.6 Maintenance – Work to correct defects or other problems.  This work is often 
generated through the Inspection process 

5.7 Maintenance Management System (MMS) – A computer application that 
schedules and tracks Inspections and/or Maintenance work 

5.8 National Grid Representative – National Grid personnel designated as the point 
of contact for a contracted inspector 

5.9 Pocket – A void in a pole resulting from damage, weathering or decay.  This may 
lower the strength of the pole. 

5.10 Qualified Personnel – Personnel trained to safely perform a specific Inspection. 

5.11 Work Plan – A document published each fiscal year that, among other things, 
lists all Inspection and Maintenance scheduled for the year. 

6.0 Follow Up Prioritization 

6.1 Assets are to be assessed as follows: 

•••• All assets are to be graded based on worst critical member/location or 
discrete area, i.e. the weakest link of the asset.  

•••• Each steel structure, pole or member is to be graded according to Sections 
10 and 11 of this procedure, using scales found in Appendix B, for 
engineering reference.   

•••• Each concrete foundation is to be graded according to Section 12 of this 
procedure, using scales found in Appendix C, for engineering reference. 

•••• Switches shall be inspected according to Procedure Section 21.  Defects 
shall be assigned a Maintenance Priority Level of 1 to 4 per Appendix I. 

•••• All other assets shall be inspected according to the applicable section and 
defects found shall be assigned a Maintenance Priority Level of 1 to 4 in 
accordance with Appendices D-I. 

6.2 Once reported, defects shall be repaired or addressed as follows per 
Transmission Line Inspection and Maintenance Specification, SP.06.01.601.000: 

•••• Level 1 – Address within 1 week* 
•••• Level 2 – Address within 6 months** 
•••• Level 3 – Address within 3 years** 
•••• Level 4 – Monitor condition or use for studies 

* Time period starts on the day the problem is found 

**Time period starts when the defect is entered into Computapole 
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6.3 Any exceptions to the grading guide below shall only be made with approval of 
TLOME.  Any changes to levels already entered into Computapole shall only be 
made with approval of TLOME. 

6.4 All Level 1 conditions shall be reported no later than two hours after discovery as 
follows: 

•••• New York – Contact Transmission Control Center @ (315) 460-2110 
•••• New England – Contact Transmission Control Center @ (800) 423-6029 

•••• Indicate problem found 
•••• Indicate circuit and structure number 
•••• Indicate street address and any additional information that would assist in 

identifying the location 
•••• Indicate if you are standing by or have safely secured the location 
•••• Indicate whether someone from In House Construction or Engineering is 

required for evaluation (immediate or not) 

6.5 In cases where, in the judgment of the inspector, a serious safety issue may 
exist, the Inspector may be required to stand by a defect until other personnel 
arrive.  This may be by the decision of the inspector or other groups.  It is 
extremely important that the Inspector keep themselves and others a safe 
distance away from any hazards that are encountered.  In such cases, the Safety 
group or National Grid Representative may also be advised. 

7.0 Documentation 

7.1 Information gathered from the Ground Based Visual Inspection shall be 
documented in the Computapole Maintenance Management System via the 
Hand Held Computer.  If the computer isn’t available, information can be 
temporarily documented on the Transmission Field Survey Worksheet in 
Appendix A. 

8.0 Other Inspections 

8.1 This document may be utilized in conjunction with other Inspections and 
condition assessments such as engineering walk-downs etc. by personnel not 
typically engaged in Inspections.  If any defects are found that are considered 
Level 1, it is expected that Section 6 above shall be followed.  All Level 1 and 2 
defects found shall also be reported to the following: 

•••• Manager of TLOME, via phone or email, as soon as possible. 

8.2 It is strongly encouraged that Level 1 and 2 defects found be evaluated by 
personnel from In House Construction or Transmission Inspections as soon as 
possible.  This may not be necessary if the Inspection is being performed by 
someone with sufficient knowledge of transmission line construction that can fully 
understand the impact of the defect. 

9.0 Responsibilities 

9.1 Transmission Line O&M Engineering 
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•••• Create the transmission line portion of the Work Plan outlining the circuits 
that are to be inspected and otherwise addressed according to this 
specification in a given fiscal year. 

•••• Provide guidance and support for the execution of the Inspection and 
Maintenance Program 

•••• Approve exceptions as noted above 

9.2 System Delivery 

•••• Ensure the Inspection Program as outlined in the Fiscal Year Work Plan is 
safely executed according to this specification and its associated procedures 
in a timely manner. 

•••• Repair problems found during Inspection 

9.3 Transmission Inspections 

•••• Provide National Grid Representative when contractors are used 

•••• Be qualified to perform specific Inspections and identify defects. 
•••• Be qualified to perform applicable basic Maintenance such as the installation 

of guy guards and stenciling. 
•••• Follow all applicable National Grid US Safety Rules.  
•••• Demonstrate the understanding and requirements of this specification and all 

related procedures and guidelines. 

9.4 Transmission Investment Management 

•••• Track performance of Work Plan completion 
•••• Track performance of Maintenance within assigned priority level time frames 

9.5 Transmission Network Asset Strategy 

•••• Provide input into program revisions.  
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PROCEDURE 

10.0 General 

10.1 All assets must be physically visited and visually inspected so that all potential 
defects can be identified.  Exceptions must have approval from the appropriate 
department manager and be documented in the Maintenance Management 
System. 

10.2 The intent of this procedure is to visit assets in order as they physically exist in 
the field and apply the appropriate Inspection to each asset.  To conform to the 
current Maintenance Management System input process, the steps in this 
procedure are arranged so as to line up numerically with the Computapole 
Maintenance priority codes. 

10.3 All elements of this procedure are intended to be performed from ground level.  
Tools to facilitate a clear, close up view of assets, such as binoculars or scopes, 
should be used where necessary. 

10.4 Some Computapole codes do not apply to this Inspection and are not included in 
this procedure.  A complete list of Computapole codes including valid levels and 
STORMS qualifiers is in Appendix J. 

11.0 Inspect Steel Condition 

11.1 Grading Reference: 

•••• Appendix B - Steel Evaluation Categories (1-6 Rating) 

11.2 Inspection Note: 

•••• Grade all steel collectively.  The overall tower rating shall be assigned as the 
visual rating of the worst 5% of members on the tower or discrete area on the 
steel pole, or the visual rating of the worst critical members, e.g. tower legs 
and insulator attachment points, whichever is worse. 

•••• Structures rated as 4 or worse will require additional review, so additional 
photos and notes should be taken to assist in structure evaluation. 

•••• At the discretion of the Inspector, any structure may be classified as 6 “Very 
Severe Deterioration” due to special circumstances.  The reason for this must 
be reported in the Inspection report. 

11.3 Visually inspect for the following: 

•••• Steel condition 
•••• Weathering steel for excessive corrosion of joints.  Report any excessive 

corrosion of weathering steel joints to Transmission Line O&M Engineering. 

12.0 Inspect Steel Grillage Foundation 

12.1 Grading Reference:  
•••• Appendix B - Steel Evaluation Categories (1-6 Rating) 

12.2 Visually inspect for the following: 
•••• Steel condition above grade 
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13.0 Inspect Concrete Foundation 

13.1 Grading Reference: 
•••• Appendix C - Concrete Evaluation (1-5 Rating) 

13.2 Inspection Note: 
•••• At the Inspector’s discretion, any structure foundation may be classified as 5: 

Very Severe Deterioration.  The reason for this must be given in the 
Inspection report. 

13.3 Visually inspect for the following: 
•••• Poor workmanship, including honeycombing 
•••• Cracking, including pattern or solitary cracks 
•••• Disintegration and deterioration of concrete 
•••• Distortion/movement resulting in change in alignment of structure 

components 
•••• Seepage – movement of water/fluids through pores 
•••• Spalling – development of fragments 
•••• Delamination 
•••• Degradation of steel/concrete interface 
•••• Excessive corrosion of reinforcement 
•••• Condition of anchor bolts.  Ensure all hardware present and tight. 

14.0 Inspect Wood Poles and Structures - Overall 

14.1 Grading Reference: 
•••• Appendix D (Maintenance Priority Level 1-4 Rating) 

14.2 Sound pole, visually inspect for the following and grade using the indicated code 
(note – unless an immediate risk of failure exists, poles with visual rotting and/or 
hollow sound should be classified as a Level 4 and scheduled for a Wood Pole 
Inspection): 
•••• Code 510 - Broken 
•••• Code 511 - Visual rotting/hollow sounding pole 
•••• Code 512 - Leaning 
•••• Code 513 - Replace single arm 
•••• Code 514 - Replace double arm 
•••• Code 515 - Repair brace 
•••• Code 516 - Replace brace 
•••• Code 517 - Replace anchor 
•••• Code 518 - Install anchor 
•••• Code 519 – Repair/replace guy wire 
•••• Code 521 - Tighten guy wire 
•••• Code 522 - Replace guy shield 
•••• Code 524 - Guy bonding 
•••• Code 525 - Lightning damage 
•••• Code 526 - Woodpecker damage  
•••• Code 527 - Insects  
•••• Code 528 - Aerial number missing  

15.0 Inspect Wood Poles – Individual 
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15.1 Grading Reference: 
•••• Appendix E (Maintenance Priority Level 1-4 Rating) 

15.2 Note: A C-Truss repair is not considered a temporary repair.  However, if a pole 
with a C-Truss is significantly deteriorated, it shall be graded as if no C-Truss 
was installed. 

15.3 Identify via badge left after Wood Pole Groundline Inspection.  Use only Level 4 
and are meant to be a documentation of pole labeling that results from the Wood 
Pole Groundline Inspection: 
•••• Code 901 - Identified priority pole 
•••• Code 902 - Identified reject pole 
•••• Code 903 - Excessive checking 
•••• Code 904 - Climbing inspection required 
•••• Code 905 - No inspection tag 

16.0 Inspect Steel Poles and Structures 

16.1 Grading Reference: 
•••• Appendix F (Maintenance Priority Level 1-4 Rating) 

16.2 Visually inspect for the following and grade using the indicated code: 
•••• Code 531 - Broken legs  
•••• Code 532 - Aerial number missing 
•••• Code 534 - Loose or missing bolts/hardware 
•••• Code 535 - Anti climb equipment damaged/missing 
•••• Code 536 - Vegetation on tower 
•••• Code 537 - Structure damage 
•••• Code 538 - Tower needs straightening 
•••• Code 539 - Arms damaged 

17.0 Inspect Conductor 

17.1 Grading Reference: 
•••• Appendix G (Maintenance Priority Level 1-4 Rating) 

17.2 Note: TLOME may revise levels for conductor damage based on factors such as 
mechanical and electrical loading. 

17.3 Visually inspect for the following and grade using the indicated code: 
•••• Code 541 - Conductor condition overall 
•••• Code 542 - Static wire condition overall 
•••• Code 543 - Ground wire condition overall 
•••• Code 544 - Sleeve/splice/connector condition 
•••• Code 546 - Clearance issues  

18.0 Inspect Insulators/Hardware 

18.1 Grading Reference: 
•••• Appendix G (Maintenance Priority Level 1-4 Rating) 

18.2 Note – Where multiple strings of insulators are encountered, each string shall be 
evaluated on its own. 
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18.3 Visually inspect for the following and grade using the indicated code: 
•••• Code 551 - Insulator damage 
•••• Code 552 - Insulators out of plumb 
•••• Code 553 - Hardware loose or damaged 
•••• Code 555 - Lightning arrestor issues 

19.0 Inspect Foundation – General 

19.1 Grading Reference: 
•••• Appendix H (Maintenance Priority Level 1-4 Rating) 

19.2 Visually inspect for the following and grade using the indicated code: 
•••• Code 563 - Erosion 

20.0 Inspect Right of Way 

20.1 Grading Reference: 
•••• Appendix I (Maintenance Priority Level 1-4 Rating) 
•••• All Code 574 – Danger Trees rated as an “F” 

20.2 Visually inspect for the following and grade using the indicated code: 
•••• Code 571 - Erosion 
•••• Code 572 - Encroachments 
•••• Code 573 - Debris 
•••• Code 574 - Danger trees 
•••• Code 575 - Broken gates 
•••• Code 576 - Oil/Gas/Hazmat leak 

21.0 Inspect Miscellaneous 

21.1 Grading Reference: 
•••• Appendix I (Maintenance Priority Level 1-4 Rating) 

21.2 Visually inspect for the following and grade using the indicated code: 
•••• Code 581 - Structure not marked – ground level 
•••• Code 582 - Switch damaged (see below) 
•••• Code 583 - Switch ground damaged (see below) 
•••• Code 584 - Install warning sign 
•••• Code 585 - Replace warning sign  
•••• Code 586 - Remove steps 
•••• Code 587 - Add dirt and tamp 
•••• Code 589 - Bird Nest 
•••• Code 590 - Excessive bird perching 

22.0 Inspect Switch – Visual Inspection 

22.1 Grading Reference: 
•••• Appendix I (Maintenance Priority Level 1-4 Rating) 

22.2 Inspection Note: 
•••• This inspection can be performed from the ground with the switch in service.  

Refer to the Line Switch Inspection Procedure, PR06.01.601.008 for further 



TRANSMISSION LINE 
MAINTENANCE PROCEDURE 

Doc.# PR 06.01.601.001 
Page 12 of 38 

 Ground Based Visual Inspection Version 2.1 – 02/03/2011 

 

PRINTED COPIES ARE NOT DOCUMENT CONTROLLED. 
FOR THE LATEST AUTHORIZED VERSION PLEASE REFER TO THE ENGINEERING DEPARTMENT DOCUMENTS CABINET IN DOCUMENTUM 

File: PR 06.01.601.001 Ground Based Visual 

Inspection 

Originating Department: 

Transmission Line O&M Engineering 
Sponsor: 
Mark S. Browne 

 

information.  Since one code is used for most of this inspection, note problem 
details. 

22.3 Visually inspect for the following and grade using the indicated code: 

•••• Code 582 Noise – Arcing and other abnormal noise, if energized.  If 
disconnect switches are making unusual noises while energized, leave the 
area immediately and contact the appropriate control center.   

•••• Code 582 Insulators – Surface contamination, tracing, damaged porcelain  
•••• Code 582 Primary Connections – Discoloration of or heat rising from 

connections (overheating), cracks, visibly loose connections 
•••• Code 582 Live Parts – Blades properly turned into jaws (horizontal), 

damaged or misaligned arcing horns, damaged, misaligned or missing parts 
•••• Code 582 Load break interrupters – Damage or deterioration 
•••• Code 582 Operating mechanism – Properly locked, operating pipe for 

breakage, bending, phase to phase linkage for breakage, bending, manual 
operating mechanism for damage, deterioration or missing parts 

•••• Code 583 Operating mechanism properly grounded 

23.0 Document GIS Data Issues 

23.1 Grading Reference: 
•••• Appendix I (Maintenance Priority Level 1-4 Rating) 

23.2 Document all mismatches between the GIS and the field as follows: 
•••• Code 760 - GIS map mismatch 
•••• Code 761 - GIS – equipment stencil mismatch 
•••• Code 762 - GIS – equipment/hardware missing 
•••• Code 763 - GIS – equipment removed in field 
•••• Code 769 - GIS – other GPS/GIS errors 

24.0 Engineering-Specific Inspection 

24.1 This section contains additional guidelines for Inspections related to engineering 
activities and is not to be included in the regular Ground Based Visual Inspection.  
The guidelines presented below shall be used by engineers completing and 
interpreting field Inspections as part of preliminary engineering as specified in 
SP.06.01.101 “Transmission Engineering and Design Services”. 

24.2 The sum total of the guidance provided in sections 9 through 23 shall be used in 
completing engineering analysis of lines. 

24.3 Notes on Priority Codes 

•••• Priority 1 – Reserved for immediate and substantial threats to public safety 
and/or system reliability.  These should generally be very rare 

•••• Priority 2 – Items which require repair due to a near term risk of failure, the 
repairs should not wait for the normal two-year project life cycle 

•••• Priority 3 – Repairs are required, but a more deliberate approach can be 
taken over a two-year period 
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•••• Priority 4 – Repairs should be completed if the work is incidental to another 
project, but the item can wait for the next Inspection cycle for further 
assessment 

24.4 The following features or defects shall be determined and documented: 

•••• Asset Information 

•••• Structure Number 
•••• Circuit 
•••• Tower/Pole ID# including circuit according to National Grid 

nomenclature 
•••• Tower/Pole Location in Latitude/Longitude format 
•••• Tower/Pole Groundline elevation 
•••• Structure location (City/Town and State) 

•••• Visual Inspection 

•••• Year Installed 
•••• Tower/Pole Height 
•••• Structure Height 
•••• Structure Type 
•••• Structure Description (painted/galvanized/weathered/foundation) 
•••• Structure condition(s) and overall rating 
•••• Presence of steel distress or deterioration 
•••• Concrete foundation condition(s) and overall rating 
•••• Presence of concrete foundation distress or deterioration 
•••• Concrete foundation surface mapping diagram 
•••• Mechanical or fire damage 
•••• Broken hardware such as insulators or adversely impacted structural 

components such as foundations 
•••• Adjacent roads, railroads, parks, and other areas considered 

frequently accessible by the general public 
•••• Any unusual conditions or safety hazards 
•••• Digital photographs 

•••• Field sketches of foundation condition 

25.0 Temporary Repairs 

25.1 Some defects encountered may have been repaired temporarily.  These defects 
shall be inspected monthly by Transmission Inspections, until a permanent repair 
is completed. 

25.2 If an Inspector encounters a temporary repair, the defect shall still be reported 
with a note indicating a temporary repair. 













































 

 

 

 
587 Misc – Add Dirt and Tamp 

• Used on poles when fill dirt is insufficient 

Priority Level 1 Priority Level 2 Priority Level 3 Priority Level 4 

       

N/A N/A 
Structure may be 

weakened by absence of 
tamped dirt around base 

Dirt and tamping required 
around base of pole 

 
589 Misc – Bird Nest 

• Used when bird nests are found on line 

Priority Level 1 Priority Level 2 Priority Level 3 Priority Level 4 

  

  

  

  

Bird nest in Inspector’s 
judgment poses and 

immediate and substantial 
risk to public safety and/or 

system reliability 

N/A 
Limited risk of bird 

contact but nest should 
be removed 

No risk of contact such 
as very small nests or 

those at bottom of 
structure 

589 Misc – Bird Perching 

• Used when bird perching could lead to problems 

Priority Level 1 Priority Level 2 Priority Level 3 Priority Level 4 

      

  

N/A N/A N/A 
Birds perching on line or 
evidence of bird perching 

on line 

760 GIS – Map Does Not Match Field 

• Used when GIS map does not match field 

Priority Level 1 Priority Level 2 Priority Level 3 Priority Level 4 

        

N/A N/A N/A Note error 

 



 

 

761 GIS – Equipment Stenciling in Error in GIS 

• Used when equipment labels do not match GIS 

Priority Level 1 Priority Level 2 Priority Level 3 Priority Level 4 

        

N/A N/A N/A Note error 

762 GIS – Equipment/Hardware Missing in GIS 

• Used when equipment is missing on GIS 

Priority Level 1 Priority Level 2 Priority Level 3 Priority Level 4 

        

N/A N/A N/A Note error 

763 GIS – Equipment Removed in Field, Remove from GIS 

• Used when equipment has been removed in field but not on GIS 

Priority Level 1 Priority Level 2 Priority Level 3 Priority Level 4 

        

N/A N/A N/A Note error 

 
769 GIS – Other GPS/GIS Errors 

• Used for all other GIS errors 

Priority Level 1 Priority Level 2 Priority Level 3 Priority Level 4 

        

N/A N/A N/A Note error 

 



 

 

Appendix J – Complete List of Computapole Codes 

Code Description CAP/EXP 
Default  
Level 

Valid  
Levels 

501 OSMOSE - Identified priority pole C 3 2 

502 OSMOSE - Identified reject pole C 3 3 

503 OSMOSE - Insp excessive check (not rej) C 4 4 

504 OSMOSE - Climbing Insp re'q ( not rej) C 4 4 

901 OSMOSE - Identified priority pole E 4 4 

902 OSMOSE - Identified reject pole E 4 4 

903 OSMOSE - Insp excessive check (not rej) E 4 4 

904 OSMOSE - Climbing Insp re'q ( not rej) E 4 4 

510 POLE - Broken C 2 12 

511 POLE - Visual Rotting C 3 14 

512 POLE - Leaning E 4 1234 

513 POLE - Replace Single Arms C 3 123 

514 POLE - Replace Double Arms C 3 123 

515 POLE - Repair Braces E 3 123 

516 POLE - Replace Braces E 3 123 

517 POLE - Replace Anchor E 2 12 

518 POLE - Install Anchor C 3 1234 

519 POLE - Repair/Replace Guy Wire E 3 123 

521 POLE - Tighten Guy Wire E 3 23 

522 POLE - Replace/Install Guy Shield E P P 

524 POLE - Guy Not Bonded E 4 4 

525 POLE - Lightning Damage C 3 1234 

526 POLE - Woodpecker Damage E 3 234 

527 POLE - Insects E 3 14 

528 POLE - Aerial Number Missing E 4 4 

531 TOWER - Tower Legs Broken E 2 12 

532 TOWER - Aerial number Missing E 4 4 

534 TOWER - Loose Bolts/Hard E 3 123 

535 TOWER - Repair Anti-Climb E 4 4 

536 TOWER - Vegetation on Tower E F F 

537 TOWER - Structure Damage E 3 123 

538 TOWER - Straighten Tower E 3 1234 

539 TOWER - Arms Damaged E 3 1234 

540 CONDUCTOR - Infrared Problem E 3 123 

541 CONDUCTOR - Conductor E 3 123 

542 CONDUCTOR - Static E 3 123 

543 CONDUCTOR - Ground Wire E 3 123 

544 CONDUCTOR - Sleeve/Conn E 3 123 

546 CONDUCTOR - Under 25 ft E 4 14 

547 Infrared Problem Identified E 2 124 

552 LINE HDW - Insulator Plumb E 4 4 

553 LINE HDW - Hardware Dam E 3 1234 

555 LINE HDW - Lightning Arrestor C 2 2 

556 LINE HDW - Infrared Problem C 3 123 

563 FOUNDATION - Erosion E 3 1234 

571 RIGHT OF WAY - Erosion E 4 124 

572 RIGHT OF WAY - Encroachments E 4 4 

573 RIGHT OF WAY - Debris E 4 4 

574 RIGHT OF WAY - Danger Tree E F F 

575 RIGHT OF WAY - Gate Broke E 4 4 



 

 

Code Description CAP/EXP 
Default  
Level 

Valid  
Levels 

576 RIGHT OF WAY - Oil/Gas Leak E 4 4 

581 MISC - Stencil Lin/Struct num at ground E P 4,P 

582 MISC - Switch Damaged E 3 1234 

583 MISC - Damaged Switch Ground E 2 2 

584 MISC - Install/Replace Warning Sign E 4 4P 

585 MISC - Replace Signs E 4 4 

586 MISC - Remove Steps E 4 4 

587 MISC - Add Dirt and Tamp E 3 34 

588 Switch - Infrared Problem E 3 123 

589 MISC - Bird Nest E 3 134 

590 MISC - Bird Perching E 4 4 

760 GIS - Map Doesn’t Match Field E 4 4 

761 GIS - Equip. Stenciling In Error E 4 4 

762 GIS - Equip/Hardware Missing E 4 4 

764 
GIS - Equip. Removed In Field 
Remove from GIS E 4 4 

769 GIS - Other GPS/GIS Errors E 4 4 

 

Notes 

1. All Level 1 codes do not enter STORMS.  The expectation is that the situation will be 
reported immediately, work complete within a week and a confirming work order used to 
track costs. 

2. All Level 2 and 3 codes pass through STORMS and Design 

3. All Level P codes imply that work was done by the inspector to correct defect 

4. All Level F codes go to Forestry 

5. All Level 4 codes are for notation only, they do not enter STORMS 

6. All codes marked “E” are expense 

7. All codes marked “C” are capex 
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INTRODUCTION
The purpose of this procedure is to outline the requirements for the inspection cycle for Street Light 
Standard installations owned by National Grid.  

The inspection shall include identifying and reporting the physical condition of street lighting equipment 
on street lighting standards.  Street lights attached to wood poles are inspected as part of the Overhead 
Distribution Inspection Patrol covered by NG-USA EOP D004. 

All street lighting equipment will be inspected for physical damage, potentially hazardous conditions or 
obvious deterioration.  

Inspections will be recorded on a Windows® based hand held computer. The maintenance items 
identified during this inspection will be separated into four priority levels 1, 2, 3, and 4.  The problem
codes identified default to the appropriate level.  The default level can be adjusted by the individual 
performing the inspection based on actual field conditions.
These priority levels are defined as follows:

Level 1- An identified facility/component or tree condition that must be repaired/replaced within 1 week.

Level 2 - Identified facility/component condition that must be repaired/replaced within 1 year.   

Level 3 – Identified facility/component condition that must be repaired/replaced within 3 years.   

Level 4 – This priority category is to collect inventory information on actual field conditions to be used 
by Investment Strategy and Work Planning.

All Level 1 priority conditions identified in the field shall be called in by the Inspector as follows:

1. Notification by location:
a. New York:  contact System Operations Dispatch 1-877-716-4996.
b. NE North:  Westboro Control Center 1-508-389-9032.
c. NE South:  Lincoln Control Center 1-401-335-6075.

2. Detailed information provided to the regional notification location:
a. Identify yourself as a Company Inspector and your work reporting area.
b. Details of the Level 1 Priority Condition:

i. Problem found.
ii. District, Feeder No., Line No., Tax District and Pole No.
iii. Street address and any additional information that would assist in finding the 

location of the problem.
iv. If you are standing by or have secured the location.

3. Notification to area Inspections Supervisor for follow-up.
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Equipment will be inspected on a five year cycle such that one-fifth of the inspections should be 
scheduled on an established annual basis.  

PURPOSE
This procedure applies to all personnel involved with or responsible for the inspection and maintenance 
of street lighting standards and associated facilities owned by National Grid.

ACCOUNTABILITY
1.  Distribution Engineering Services

A.  Update program as necessary
B.  Provide field support and training as requested.

2.  Customer Operations
A.  Provide qualified personnel as the distribution inspectors, to provide consistent and accurate `

data or to contact Contract Management Services for contracting where applicable.

3.  Distribution Inspector
A. Demonstrate the ability to identify maintenance items and the aptitude to become proficient in 

the use of a hand held computer and desktop computer.
B. Demonstrate the understanding and requirements of this National Grid EOP.
C. Possess the ability to do patrols, collect information on a hand held, down load to a desktop 

computer, edit data, provide requested information/reports/work tickets to supervision, and
track/close out work completed in the database.
Provide qualified personnel to inspect where applicable.

D. Ensure all inspectors have been trained.

4.  Contract Management Services
A. At the request of Customer Operations/Distribution Network Strategy obtain, schedule and 

manage contractors to perform inspections and perform required maintenance.

5.  Network Asset Strategy
A. Provide input into program revisions.
B. Ensure the program as outlined in this EOP is completed each year.
C. To develop and/or revise a five-year inspection schedule of all facilities covered by this EOP.
D. Develop Outdoor Lighting Asset Strategy

6.  Process and Systems
A. Provide and support database.

COORDINATION

Not Applicable
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REFERENCES
Applicable National Grid Safety Rules and Procedures
NY PSC Order 04-M-0159
NY PSC Order Order Adopting Changes to Electric Safety Standard, December 2008
Elevated Equipment Voltage NG-USA EOP G016

DEFINITIONS
Patrol: A walking assessment of distribution facilities for the purpose of determining the condition of the 
facility and it’s associated components.

Hand Held Computer: A portable, self-contained electronic data recording device used to create a 
record of conditions found in the field.

Inspector:  A qualified employee or contractor who can identify deficiencies, or non-standard 
construction conditions, on the Company’s street light facilities.

Valid User:  An individual who has been authorized to use the Street Lighting Maintenance Program by 
the Program Administrator. 

Street Light Standard: A metallic or fiberglass shaft and arm assembly which supports street lighting 
luminaire(s) and associated wiring.

TRAINING
T&D Technical Training - Provide training upon request.
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1.0 STREET LIGHT PATROLS

Street Lighting inspections will be performed as patrols and are conducted by a street light qualified 
worker.  The patrols are scheduled in such a manner that street lighting facilities are inspected once 
every five years.  The Outdoor Lighting group is responsible for creating and/or revising this schedule 
for the respective geographic areas.  The Distribution Inspector uses a Windows® based hand held 
computer to record employee ID, region, district, street lighting installation standard number, GPS 
location, Priority Level 1, 2, 3 and 4 maintenance items, and comments.  The listing of these 
maintenance items are shown in Table I.  Any new facilities added to the system will be incorporated 
through our Customer Service System – Outdoor Lighting (CSS-OL) database and added to the 
appropriate inspection cycle.  The street light standards inspections scheduled for the year shall be 
completed by December 31st.  The inspector shall place the CSS-OL street light standard number on 
the facility if not found numbered during the patrol.

2.0 EQUIPMENT TO BE INSPECTED AND MAINTENANCE CODES

2.1 Luminaires

2.2 Arms

2.3 Standards

2.4 Foundations

2.5 Conductor
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TABLE I

PRIORITY 1, 2 and 3 MAINTENANCE ITEMS FOR OUTDOOR LIGHTING
Category CODE Default Priority Description
Luminaire 300 2 Light "ON" Day

301 2 Replace Lens
302 4 Clean
303 4 Paint
304 4 Replace Wattage Label
305 1 Wires Exposed
306 2 Damaged - Replace
307 4 Missing
308 4 Other - Comments

Arm 320 2 Damaged - Replace
321 4 Damaged - Repair
322 4 Rust - Paint
323 4 Other - Comments

Standard 330 2 Structure Damage - Replace
331 4 Damaged/Leaning - Repair
332 4 Paint/Maintenance
333 1 Access Cover - Replace
334 4 Bad Wiring - Repair
335 4 Stencil Required
336 2 Temporary Overhead *
337 2 Ground - Repair
338 4 Knockdown/Missing
339 4 Other - Comments

Foundation 350 4 Damaged/Leaning - Repair
351 4 Anchor Bolts Damaged
352 4 Elevated - Repair
353 4 Other - Comments

Note:  The default priority of Level 4 for missing luminaries and street light standards is utilized
for informational use only.  If the street light standard is missing or missing a luminaire, the 
item shall be reviewed with records, if found to be a required and an active asset it shall be 
changed to a Level 1 priority.

*Refer to EOP NG-EOP G029 (Tracking Temporary Repairs to Electric System) for tracking 
and reporting of temporary repairs.
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3.0 STREET LIGHT MAINTENANCE DATABASE/REPORTS

The Street Light Maintenance Data Base consists of records downloaded from the hand held 
computers and information entered from the desktop computers.  The records can be downloaded to 
the database through any desktop computer that is connected to the network and the inspector is 
logged on as a valid user of the Street Light Standard Inspection program.  The desktop computer is 
also used to generate various reports and work tickets, depending on the user’s need.  These 
reports/work tickets are utilized to schedule and accomplish distribution maintenance work.  

4.0 MAINTENANCE SCHEDULE

Maintenance activities are scheduled by priority Levels.  All “Level 1 Priority” conditions identified must 
be repaired/corrected within 1 week.  All “Level 2 Priority” conditions identified must be 
repaired/corrected within 1 year.  All “Level 3 Priority” conditions must be repaired within 3 years.  Level 
4 Priority is for inventory purposes only.

Once the Street Light Patrol is completed in the Street Light Maintenance Database or 21 days have 
elapsed since the inspection, the Level 2 and Level 3 Priority maintenance codes are downloaded into 
STORMS.  Expense maintenance work goes straight to scheduling while the capital work goes to 
Distribution Design.  Level 1 Priority maintenance codes are communicated by the Distribution 
Inspector directly to the field operations group for the area where the feeder is located.

5.0 COMPLETION

The completion of Level 1 priority maintenance codes is performed by the field operations Supervisor or 
their designee.  Level 2 and Level 3 priority maintenance codes are tracked in the Street Light 
Maintenance database and placed into the Customer Service System – Outdoor Lighting (CSS-OL) 
database.  CSS-OL database automatically initiates a STORMS order.  CSS-OL database is updated 
once the associated STORMS orders are complete for the work request associated with the 
maintenance code from the Street Light Database.  

ALL MAINTENANCE WORK IS TO BE COMPLETED PER NATIONAL GRID DISTRIBUTION 
STANDARDS.

ALL MAINTENANCE WORK PREFORMED THAT WAS IDENTIFIED ON THE WORK ORDER OR 
DISCOVERED DURING THE REPLACEMENT/REPAIR/CORRECTION OF THE ORGINAL 
MAINTENANCE PROBLEM MUST BE LISTED ON THE DATABASE AND THEN CLOSED OUT 
WHEN COMPLETE
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6.0 REVISION HISTORY

Version Date Description of Revision
1.0 02/16/10 This document supercedes document dated 07/25/05.
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INTRODUCTION 

This procedure describes the requirements for investigating and reporting on a customer’s shock 
complaint. A shock complaint is a customer call that states a person has received a shock.  When 
investigating of a shock complaint, Company field personnel must determine if the shock was caused 
by faulty customer equipment, a neutral-to-earth voltage associated with the Company’s distribution 
system, or an external DC voltage source.  Regardless of the cause, a shock complaint is considered 
an emergency and shall be dispatched as soon as possible.  The appropriate Dispatch or Control 
Center shall be notified of all shock incidents by the field, and all communications shall be completed as 
required by National Grid Electric Operating Procedure NG-EOP G009.  

 

PURPOSE 
This document details specific steps that should be followed when National Grid receives a shock 
complaint call.  

ACCOUNTABILITY 

1.  Distribution Engineering Services 

 A.  Update procedure as necessary 

2.  Operations 

 A.  Ensure that this procedure is understood and implemented 

 B.  Ensure that all personal are trained in this procedure. 

3.  Employee 

 A.  Demonstrate the understanding of this procedure. 

 B.  Comply with the requirements of this procedure. 

COORDINATION 

N/A 

REFERENCES 
National Grid Employee Safety Handbook 

National Grid Safety and Health Policies & Procedures 

NG-USA EOP G003 Shock and/or Neutral-to-Earth Voltage Complaint  

NG-EOP G009 Personal Injury Accidents/Newsworthy Event Reports 

Metering Services Department Procedure MS505 Shock Complaint 

Metering Services Department Procedure MS508 Warning Tag Electric 

National Grid OH Construction Standards 
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DEFINITIONS 
Shock Voltage: Voltage between two points that is high enough to be perceptible to people. 
 
Primary Voltage: All distribution circuit cables or conductors energized at 4, 15, 23, or 34.5 kV. 
 
Shall: The word shall is to be understood as mandatory. 
 
Should: The word should is understood as recommended. 

TRAINING 

Provide line personnel with training, through progression schools and as necessary. 

DOCUMENT CONTENTS 
Table of Contents 

 

1.0 SAFETY ..........................................................................................................................................2 

2.0 ORDER PROCESSING ..................................................................................................................2 

3.0 INVESTIGATION ............................................................................................................................3 

4.0 REVISION HISTORY......................................................................................................................7 
 

1.0 SAFETY 

1.1 All work shall be performed in accordance with the National Grid Employee Safety 
Handbook and all appropriate National Grid Electric Operating Procedures. 

1.2 All appropriate Personal Protective Equipment including, but not limited to, hard hat, safety 
glasses/eye protection, rubber protective equipment, appropriate footwear and FR clothing 
shall be worn when performing work as required by the National Grid Employee Safety 
Handbook and applicable work procedures. 

2.0 ORDER PROCESSING 

2.1 Regardless of the cause, all shock complaints are considered an emergency order type 
that requires immediate dispatch.  When the Customer Contact Center (CCC) receives a 
call from a customer stating that a person has received a shock, the CCC: 

2.1.1 Immediately transfers to Dispatch any calls from 911 officials with an associated 
emergency or life threatening situation. 
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2.1.2 Retrieve the customer’s account information and verify the customer’s account 
information on the Account window. 

2.1.3 Inform the customer that someone needs to be present at the premise in order 
for the shock complaint to be investigated. Inform the customer that their service 
may be disconnected if no one is present at the premise and a problem is 
detected. 

2.1.4 Complete the Issue Investigation Order for Account or a Service Order Form 
(paper copy) in its entirety and fax the completed form to the appropriate 
dispatch office when the Customer Service System is down. 

2.1.5 Call Dispatch office to verify receipt the Investigation Order or the Faxed Service 
Order. 

3.0 INVESTIGATION 

3.1 The individual investigating (generally a field service representative) a shock complaint 
shall: 

3.1.1 Initiate Shock and/or Neutral to Earth Voltage Complaint Investigation Form 
NG0024 (Exhibit 1) http://infonetus/formscatalogweb/forms/NG0024.pdf 

  Use this form on every shock complaint order, even when the individual   
  conducting the investigation resolves the problem him/herself without involving  
  outside departments. 

3.1.2 Make the first check with a National Grid approved testing device between a 
known ground source and the origin of the shock. 

3.1.3 If the test between the ground and the shock source indicates higher than 
secondary voltages: 

a. Safely evacuate customer(s) from the premise. 

b. Contact Customer Meter Services Supervisor and System Operations 
Dispatch from a remote location and request Electric Operations 
assistance. 

c. Safeguard and keep the hazardous area clear until Electric Operations 
provides relief. 

3.1.4 If the test between ground and the source of the shock indicates secondary or 
lower voltages: 

a. Connect an AC multi-range voltmeter (such as Fluke 87) that provides true 
RMS at the same location and observe the readings. Leave the voltmeter 
connected at this location. 

b. Check for proper bonding.  If additional bonding is required, assist or advise 
the customer accordingly. 

c. Open the customer’s main breaker(s)/fuse(s), remove the meter and 
observe the voltmeter.  
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1. If voltage drops to zero, the problem is within the customer’s 
equipment. 

i. Reinstall meter and close main breaker(s)/fuse(s). 

ii. Isolate the trouble circuit by opening each breaker/fuse one at a 
time until the voltage reading on the voltmeter drops to zero. 

iii. Identify equipment and wiring on troubled circuit. 

iv. Isolate and disconnect troubled equipment or wiring and issue 
an Electric Warning Tag Form NG0023 (Exhibit 2). 
http://infonetus/formscatalogweb/forms/NG0023.pdf 

v. The individual conducting the investigation shall inform the 
customer to contact a licensed electrician or appliance repair 
person to check out internal wiring or appliances. 

vi. Record this information on the Shock and/or Neutral to Earth 
Voltage Complaint Investigation Form NG0024 (Exhibit 1). 

2. If the voltage does not drop to zero, each customer on the same 
secondary shall be disconnected in the same manner as above.  Any 
other customers in close proximity and with a common water supply 
may also have to be checked.  In each case, the voltmeter should 
remain connected at the original complaint’s premise. 

3. If voltage is still present after steps 1 & 2 have been completed, it will 
be necessary to determine if the condition is the result of a neutral-to-
earth AC source or a DC voltage.  Connect the AC-DC multi-range 
voltmeter that provides true RMS and use the DC scale to observe 
readings: 

i. If DC voltage is measured, the problem is with a DC source (i.e., 
cable TV, telephone).  Inform the customer that the problem is 
with a source that National Grid cannot correct or check.   

ii. Record this information on the Shock and/or Neutral to Earth 
Voltage Complaint Investigation Form NG0024 (Exhibit 1). 

iii. Notify Communications Companies. 

4. If voltage is still present after steps 1 & 2 have been completed and 
the voltage is AC: 

i. Further investigation is required by the Engineering Lab in NE or 
the Meter and Test Department in NY as per Electric Operating 
Procedure G003 – Shock and/or Neutral-to-Earth Voltage 
Complaint. 

ii. Record this information on the Shock and/or Neutral to Earth 
Voltage Complaint Investigation Form NG0024 (Exhibit 1) and 
forward to the Engineering Lab in NE or the Meter and Test 
Department in NY. 
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EXHIBIT 1 

“Shock and/or Neutral-to-Earth Voltage Complaint Investigation Report” (Form #NG0024) 
http://infonetus/formscatalogweb/forms/NG0024.pdf 
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EXHIBIT 2  
“Warning Notice” Form #NG0023 

http://infonetus/formscatalogweb/forms/NG0023.pdf 
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INTRODUCTION

Substation Inspection or Visual and Operational (V&O) Inspection of each Substation and Switchyard is 
a key element in the National Grid USA preventive maintenance program.  V&O Inspections are 
performed with the apparatus in service and are designed to detect abnormal conditions before the 
apparatus is damaged or a customer outage occurs.  Data collected during the V&O Inspection is one 
of the elements used by AIMMS to prioritize individual apparatus for complete and diagnostic 
inspections.

PURPOSE

N/A

ACCOUNTABILITY

N/A

COORDINATION

N/A

REFERENCES

N/A

DEFINITIONS

N/A

TRAINING

N/A

DOCUMENT CONTENTS
Table of Contents

1.0 SCHEDULE ................................................................................................................................. 2

2.0 PROBLEMS AND DISCREPANCIES........................................................................................... 2

3.0 V&O GUIDELINES....................................................................................................................... 2

4.0 REVISION HISTORY ................................................................................................................... 3
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1.0 SCHEDULE

1.1 Each transmission and distribution substation and switchyard will have a V&O Inspection 
at least bimonthly.

2.0 PROBLEMS AND DISCREPANCIES

2.1 Severe Trouble shall be reported to the responsible Control Center and the person in 
charge of the substation immediately.

2.1.1 The employee shall secure the area and warn unauthorized people to stay clear 
of the danger.

2.1.2 A severe trouble condition is a situation that is hazardous to the system operation 
and/or National Grid employees or the public.  

2.2 Problems and discrepancies found should be repaired during the V&O Inspection 
whenever possible.

2.3 Problems and discrepancies not corrected during the V&O Inspection shall be recorded on 
the Inspection Card (Apparatus Inspections) or as a note in the PDA (Station V&O 
Inspections).

2.3.1 The Supervisor reviewing the inspection shall generate follow-up work orders to 
document the required work.

3.0 V&O GUIDELINES

3.1 To provide uniform and effective V&O Inspections throughout National Grid, the 
Substation Maintenance Standards and Procedures Books should be referenced for 
detailed information on the inspection of each type of apparatus. 

3.1.1 Some of the typical items to be checked include: air, hydraulic and gas 
pressures, operation counters, oil levels and temperatures, and visual condition.  

3.2 The station should be inspected for cracked or broken line terminators, bus supports and 
post insulators, heat discolored wire and wire terminations and blown surge arresters.  All 
fuses and disconnects should be checked for proper seating and heat discoloration.

3.3 Alarm and communication radios operation should be verified. The telephones should be 
checked for proper operation.

3.4 Station Service secondary supplies should be checked alive and transfer switches 
checked for correct position.

3.5 Structures and foundations should be inspected for deterioration, damage and paint 
condition.

3.6 Substation security measures must be checked for proper operation and signs of 
unauthorized entry.  This includes: fencing, gates, warning signs, entry alarms, locks and 
chains.  

3.7 General substation housekeeping should also be taken care of.
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PROCEDURE

SMP 400.06.2
Version 1.7

Date  09/30/2008

Page  1  of  16

VISUAL AND OPERATIONAL (V&O) INSPECTION

INTRODUCTION
This procedure describes the methods used to perform Visual and Operational (V&O) Inspections of 
electrical substations used in the transmission and distribution of electricity.

PURPOSE
V&O Inspections, are performed with the apparatus in service, and are used to:

Verify the security of fences, gates etc. that prevent entry of the public, and provide a legal record of 
their inspection.
Detect any hazards to company employees or the public.
Verify that animal protection measures are present and in good condition.
Detect abnormal conditions before the apparatus is damaged or a customer outage occurs.
Collect data (counter readings, fault operations etc.) used to prioritize individual apparatus 
inspections.
Collect data (regulator travels, load readings, relay targets etc.) used for system operation 
purposes.

ACCOUNTABILITY
Substation and other Supervisors supervising inspection and maintenance activities.
Substation and other Workers performing inspection and maintenance activities.

REFERENCES
National Grid USA Safety Handbook
SMS 400.13.1 Oil Leak Reporting Procedure
SMS 400.08.1 Trouble Reporting Procedure
EP-14 Oil Filled Electrical Equipment Management
Manufacturer’s Installation, Operating, and Maintenance manuals for the specific equipment to be 
inspected.
Manufacturer’s operating manuals for the specific test equipment to be used.
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PROCEDURE CONTENTS
 Table of Contents

1. TEST EQUIPMENT REQUIRED........................................................................ 2
2. MATERIALS REQUIRED. ............................................................................... 2
3. INITIAL SUBSTATION ENTRY ........................................................................ 2
4. INSPECT YARD ............................................................................................. 3
5. NOTIFY THE SYSTEM OPERATOR.................................................................. 3
6. REPORTING AND CORRECTING PROBLEMS AND DISCREPANCIES ................. 3
7. CONTROL HOUSE ......................................................................................... 4
8. YARD INSPECTION........................................................................................ 7
9. OIL LEAK REPORTING .................................................................................. 9
10. APPARATUS INSPECTIONS .......................................................................... 10
11. FINAL CHECKLIST ...................................................................................... 12
12. APPENDIX A.  -  ADDITIONAL MATERIALS ................................................. 12
13. APPENDIX B – TROUBLE REPORTING ......................................................... 15
14. RECORD OF REVISIONS............................................................................... 16

1. Test Equipment Required.
1.1 Digital Multi-meter, IEC 1010-1 Cat. IV

1) Spare battery
1.2 Recloser Battery test meter with load test feature.

a) For Form 3 Recloser battery tests.

2. Materials Required.
2.1 PDA with National Grid V&O software installed.
2.2 Clipboard
2.3 Binoculars
2.4 Flashlight 
2.5 Magnet for resetting drag hands
2.6 Additional items listed in Appendix A

3. Initial Substation Entry
3.1 Personal Protective Equipment.

1) Minimum requirement is ANSI Z41/EH rated safety footwear, hard hat and safety 
glasses.

3.2 Vehicles entering substation.
1) Lower and/or insure antennas will maintain minimum approach distances to energized 

conductors and apparatus.
2) Use extreme caution when maneuvering to avoid hitting apparatus or violating Minimum 

Approach Distances.
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4. Inspect Yard
4.1 Perform a quick initial inspection for:

1) Alarms.
2) Cut or removed ground grid or ground grid connections.
3) Obvious damage.
4) Security of gates, fence and locks.
5) Unusual noises.

5. Notify the System Operator
5.1 Inform them you are in the Station for a V&O Inspection and that you will be testing alarms.
5.2 Ask System Operator if any equipment has been tagged out or relays blocked.

6. Reporting and Correcting Problems and Discrepancies
6.1 Severe Trouble shall be reported to the responsible Control Center and the person in charge 

of the substation immediately.
1) The employee shall secure the area and warn unauthorized people to stay clear of the 

danger.
2) A severe trouble condition is a situation that is hazardous to the system operation and/or 

National Grid employees or the public.  
a) See Trouble Reporting Appendix at the end of this document for additional 

information on trouble reporting.
6.2 See the section Oil Leak Reporting for information on reporting oil leaks.
6.3 Document all paint and preservation problems.

1) Rust, corrosion, or fading to the point where primer, or bare metal shows.
6.4 Problems and discrepancies found should be repaired during the V&O Inspection whenever 

possible.
6.5 Problems and discrepancies not corrected during the V&O Inspection shall be recorded on 

the Inspection Card (Apparatus Inspections) or as a note in the PDA (Station V&O 
Inspections).
1) The Supervisor reviewing the inspection shall generate follow-up work orders to 

document the required work.
6.6 Record findings in the PDA if listed in the PDA “round”.

1) Record other readings or problems as Notes in the PDA
2) If performing an apparatus inspection record the V&O Inspection portion in the V&O 

section of the Inspection Card.
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7. Control House
7.1 Check control house door locks working and in good condition.
7.2 Station Log Book

1) Enter the date, time and employee names that are performing the V&O Inspection.
2) Check the Station Log Book for abnormal conditions that can be corrected during the 

V&O Inspection.
a) After the V&O Inspection, record all abnormal problems found in the Log Book, with 

red pen, and whether they were corrected or not.
7.3 SPCC – SPCC locations only.

1) Verify SPCC Plan is available at the substation.
2) Verify SPCC notification list posted.
3) Check oil spill containment kits complete and in good condition.

7.4 Control Panels
1) Indicating Lights

a) Check that the indicating lights on the control board are working.
b) Check the available stock of spare bulbs; restock as necessary.
c) Inspect rear of Control boards for any signs of overheating, burned wiring, moisture, 

etc.
7.5 Noises - Listen for any unusual noises from relays, modules, RAPRs, timer circuits etc.
7.6 Relay targets and alarms.

1) Record targets and alarms on the V&O Report and in the station log book. 
a) List the apparatus affected indicating circuit designation, phase and type of relay or 

alarm,
2) Reset and report relay targets and alarms to the System Operator and your supervisor.

7.7 Reclosing Relays
1) Check that reclosing relays are in service.

a) Record any reclosing relays that are off and tagged.
b) Report any reclosing relays that are off and not tagged to the System Operator.

2) Verify mechanical reclosing relays are in the start or zero position.  
7.8 Ground Trip Switches (cutouts)

1) Check that all ground trip relays are in service (ON).
a) Record any ground trip switches that are off and tagged.
b) Report any ground trip switches that are off and not tagged to the System Operator.
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7.9 Bus Transfer Schemes
1) Check both buses alive (load ammeters, bus voltmeters bus alive lights).
2) Check timers reset
3) Check that the sequence timers in normal position
4) Check transfer scheme auto

a) Record any auto transfer switches that are manual or off and tagged.
b) Report any auto transfer switches that are manual or off and not tagged to the 

System Operator.
5) Check tie breakers properly setup (setup varies by station scheme).

7.10 High Side Transfer Schemes
1) Check both lines alive (load ammeters, line alive lights).
2) Check timers reset
3) Check that the sequence timers in normal position
4) Check transfer scheme auto

a) Record any auto transfer switches that are manual or off, and tagged.
b) Report any auto transfer switches that are manual or off, and not tagged to the 

System Operator.
5) Check air break/circuit breaker/circuit switcher status (open or closed).

7.11 Annunciator and Alarm Test Switches
1) Annunciator panel

a) Move toggle switches, that are not tagged, to the TEST position to check lights. This 
will send an alarm to the Control Center.

b) To clear trouble condition, turn the toggle switch to the reset position, then back to 
ON.

c) Check with supervisor before testing any switches that are in the off position.
d) Verify the System Operator received the alarms.

2) Test Switches 
a) If the alarm light is on perform steps b) through f).
b) Verify the System Operator received the alarm.
c) Open knife blades one by one and leave open until the light goes out and the alarm 

clears.
d) Close the knife switches opened one at a time, checking for alarm indications.
e) When the alarm light comes on reopen the last switch closed and continue closing 

the rest. This will find multiple alarms, if present.  
f) Operating the knife switches does not reset this type of alarm system.  The light only 

stays out when the trouble condition has cleared.
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3) Repair of alarm conditions.
a) Alarm conditions should be corrected during the V&O Inspection.
b) If the alarm condition can not be corrected during the V&O:

The alarm should be cleared by opening the test twitch or turning the annunciator
switch to OFF.
The switch should be tagged with the date, reason and inspectors name.
Both the System Operator and your supervisor should be notified that the alarm 
condition exists and the alarm point is off.

7.12 Radio Alarms
1) Inspect condition of radio system for damage, and proper operation.
2) If individual alarms have not been sent to the System Operator send a test alarm to 

from the radio cabinet.
a) Verify the System Operator received the alarm.

3) Make sure cabinet door is closed so the receiver voice communication is disabled.
7.13 Tags and Clearance and Control switching forms and Supplies

1) Check the stock of Clearance and Control Tags.
a) Restock as necessary.

2) Check the stock of Ground Device Identification Tickets (GDIT).
a) Restock as necessary.

3) Check the stock of Filed Switching Order Pads
a) Restock as necessary.

4) Check that pens (red and blue/black) and pencils are available.
a) Restock as necessary.

7.14 Control House Heating and Lighting
1) Test control house lighting.

a) Replace any defective bulbs, or ballasts or sockets.
2) Test emergency lighting.

a) Replace batteries if needed
3) Inspect heaters, fans and thermostats for proper operation.  Make sure fans are not 

broken or bound up and they are in good working order.
7.15 Station Service and Transfer Switch

1) Check transfer switch on preferred supply
2) Check transfer switch for damage or overheating.
3) Test and record preferred and alternate secondary voltages at transfer panel.

7.16 Check AC supply panels for:
1) Tripped circuit breakers.
2) Circuit breakers in the proper position.

7.17 Check DC Circuit Breaker of Fuse Panel
1) Check DC supply panels for:

a) Tripped circuit breakers or blown fuses.
b) Circuit breakers in the proper position.



SMP 400.06.2 v1.7  
VISUAL AND OPERATIONAL (V&O) INSPECTION

09/30/2008

7

7.18 Protective Grounds
1) Check that grounds in station are in sets of 3 and that they are hung up properly.
2) Check that the phase end and ground clamps are in good working order.
3) Lubricate as required.
4) Inspect for the cracked or cut insulation and broken conductor strands.
5) Replace or repair damaged protective grounds.  Do not leave damaged grounds at the 

station.
7.19 Switch Sticks

1) Inspect Switch Sticks and Grounding Sticks for current dielectric test date.
a) Send out of date sticks to lab for testing or;
b) Test locally using approved methods, test equipment and competent, trained 

personnel.
2) Inspect Switch Sticks and Grounding Sticks for surface contamination, damage and 

proper operation.
a) Clean if necessary 

3) Insure Switching and Grounding Sticks are stored properly.
7.20 Fire Equipment

1) Inspect fire extinguishers to be properly secured and in their marked locations.
2) Update inspection cards.
3) Record out of date fire extinguishers on the V&O and record for future replacement.
4) Discharged fire extinguishers shall be reported to the appropriate supervisor for 

recharging.
5) Discharged or partially discharged fire extinguisher shall be removed from the 

substation.
7.21 Phone Lists

1) Verify local and regional System Operator phone numbers are posted and correct.
2) Verify that the emergency telephone list is posted and clearly visible at each telephone 

location.
7.22 Cleanliness and General Condition -

1) Clean control house floors and sanitary facilities, empty wastebaskets and dust as 
necessary.

2) Inspect control house for water leaks.
3) Check for signs of animal entry into control house.

7.23 Turn on yard lights, so they can be checked during the Yard Inspection.

8. Yard Inspection
8.1 Unusual Noises

1) Be alert for arcing, gurgling and pinging noises which could indicate imminent and 
violent equipment failure.

8.2 Walk the fence and inspect:
1) Barbed wire - Strands to be intact and tight.  
2) Fence fabric - Holes or breaks in the chain link.
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3) Fence Ties - Loose or missing fence tie wires.
4) Fence Erosion - Signs of erosion or digging under the fence.

a) Space below fence should be less than 3 inches.
5) Grounding - Ground conductor and connections secure and connected at every other 

fence post.  Posts on both sides of gates should be grounded.
6) Fence Posts – Sound, not rusted through at ground level and not been raised by frost.

8.3 Gates
1) Test gates for proper operation.

a) Gates should swing easily out of the way.
2) When closed, the gates should by chained tightly, or locked, with minimal space.
3) Verify locking chains, hardware and locks present and in good condition.  

8.4 Check for proper “Danger High Voltage” warning signs:
1) Every 50 feet along perimeter of fence.
2) On gates and on non-hinged side of gate.  (see National Grid Standard #0105)

8.5 Substation yard security problems shall be corrected or reported immediately to supervisor.
8.6 Vandalism related problems should be specifically recorded as such, and reported to 

supervisor.
8.7 Yard Lights

1) Check all yard lights working.  (Yard lights should have been turned on during control 
house inspection.)  

2) Repair broken bulbs, glass fixtures, spot light heads, or other lighting that needs 
attention.
a) If work cannot be completed safely and while maintaining safe work clearances or if 

special equipment such as a bucket truck is needed, note on the V&O report.
8.8 Vegetation

1) Check for any growth of trees or vegetation in fence and gate areas that animals or 
people could used to climb over the fence.
a) Cut or record for the Arborist to have removed.

2) Record vegetation growth within the substation that requires spraying or removal.
8.9 Bus and structure.

1) Record missing or damaged animal protection devices.
2) Inspect insulators for:

a) Broken, chipped or damaged skirts.
b) Carbon tracking or flash over.
c) Surface contamination (dirt, rust, salt spray etc.).
d) Broken or damaged insulators should be recorded on V&O Report.

3) Broken porcelain should be picked up off the ground.
4) Visually inspect current and voltage transformers for damage or signs of overheating.
5) Visually inspect arresters for:

a) Blown or damaged arresters
b) Surface contamination
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6) Visually inspect potheads and cable terminators for:
a) Damage and leaking compound.
b) Surface contamination

7) Report unusual noises immediately and record them on the V&O Report.
8.10 Structure and apparatus ground connections

1) Inspect for any cut, broken or missing ground connections to apparatus, structures and
guy wires.

2) Inspect static wires and record any problems.
3) Visually Inspect Station Service Transformers for:

a) Evidence of oil leaks on transformer tank, and on the ground.
b) Bushing damage or surface contamination.
c) Damaged or improperly closed primary fuses.
d) Output Voltage if not previously measured at station service transfer switch.

8.11 Inspect equipment and structure foundations.
1) Large cracks.
2) Settling (not level).
3) Deterioration (large areas of surface erosion, stone showing).

8.12 Inspect Cableways
8.13 Damage, missing or broken cover sections and deterioration.
8.14 Inspect buildings junction boxes, structures etc. for overall paint condition

a) Record items needing attention.
8.15 Clean up substation yard.

1) Remove broken porcelain, debris, and trash
2) If area requires major clean up or crushed stone requires leveling, note on V&O Report.
3) If equipment or materials are intentionally stored in the yard insure that they are neatly 

placed and not a hazard to personal. Barricade area if necessary.
a) Storage should be in compliance with SMS 499.10.1 Substation Work Area 

Identification Procedure.

9. Oil Leak Reporting
9.1 Oil filled apparatus must be inspected for any signs of leaks. 

1) The oil leak status shall be recorded for each piece of oil filled apparatus that has an oil 
leak screen in the PDA.

2) Leaks from small apparatus that do not have an oil leak screen in the PDA should be 
recorded in a PDA notes screen.

9.2 Oil Leak Status Codes
1) Oil leaks are categorized as follows:

a) Unknown – Unknown is used to indicate that no information has been entered in 
AIMMS for this equipment.

b) Clean - Apparatus is dry and shows no evidence of oil leaks.
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c) Repaired – A leak is found and repaired, note the repairs made.
d) Weep - Anytime the external surface of a piece of apparatus is wet with oil.  Note the 

location and, if possible, cause of the leak.
e) Leak - Oil is running off or about to run off the external surface of containers or 

electrical apparatus. Required Action
9.3 Leaks categorized as Leak require immediate action to stop the leak or contain the released 

oil.
9.4 All leaks require creation of a Leak Report Work Order.

1) When the supervisor reviews the V&O inspection work order round screen all leak status 
changes and notes will show up as exceptions. 

2) The Supervisor will then create a Leak Report Work order (Type LR) in Work Order 
Tracking or Quick Reporting. 

9.5 Leaks from PCB Equipment
1) If a leak is discovered from equipment classified as over 500 ppm PCB cleanup must 

begin within 48 hours (40 CFR 761.30(a)(1)(x). 
2) The inspection records must also include:

a) The location of the leak;
b) The estimate of fluid released;
c) The date and description of any cleanup, containment, repair or replacement;
d) The results of any containment (for example, was containment successful or not).
e) The daily inspection results required for uncorrected, active leaks (refer to 

Environmental Procedure EP-14).
f) The records must be available for inspection by the EPA and must be maintained for 

at least three years after disposal of the equipment.

10. Apparatus Inspections
Refer to the V&O Inspection sections of the following SMS’s for apparatus inspections. 

x
Circuit Breakers

SMP 401.01.2 – Air Magnetic Circuit Breaker Maintenance Procedure
SMP 401.02.2 – Oil Circuit Breaker Maintenance Procedure
SMP 401.03.2 – Vacuum Circuit Breaker Maintenance Procedure
SMP 401.04.2 – Air Blast Circuit Breaker Maintenance Procedure5
SMP 401.05.2 – Two Pressure Gas Circuit Breaker Maintenance Procedure
SMP 401.06.2 – Gas Puffer Circuit Breaker Maintenance Procedure
SMP 401.07.2 – Station Recloser Maintenance Procedure
SMP 401.08.2 – Vacuum Switch Maintenance Procedure

x

Transformers
SMP 402.01.2 – Power – 15 MVA and above Maintenance Procedure
SMP 402.02.2 – Power – Below 15 MVA Maintenance Procedure
SMP 402.03.2 – Dry Type Transformer Maintenance Procedure

x
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Instrument Transformers
SMP 403.01.2 – Currents, Potentials and Metering Maintenance ProcedureVoltage 
Regulators
SMP 404.01.2 – Step Voltage Regulator Maintenance Procedure
SMP 404.02.2 – Induction Voltage Regulator Procedure

x
Emergency Generators

SMP 405.01.2 – Emergency Generators Maintenance Procedure
x

Batteries & Chargers
SMP 406.01.2 – Lead/Acid Battery Maintenance Procedure
SMP 406.03.2 – Static Changers Maintenance Procedure

x
Sensing Devices

SMP 407.01.2 – Bushing Potential Device Maintenance Procedure
SMP 407.02.2 – Coupling Capacitors and CCVTs Maintenance Procedure
SMP 407.03.2 – Wave Trap Maintenance Procedure
SMP 407.04.2 – Resistive Coupled Potential Device Maintenance Procedure

x
Capacitors

SMP 408.01.2 – Station Capacitor below 69kV Maintenance Procedure
x

Disconnect Switches
SMP 409.01.2 – Disconnect Switches Maintenance Procedure
SMP 409.02.2 – Circuit Switchers Maintenance Procedure
SMP 409.03.2 – High Speed Grounding Switch Maintenance Procedure
SMP 409.04.2 – Gas Insulated Disconnect Switch Maintenance Procedure
SMP 409.05.2 – Gas Insulated Ground Switch Maintenance Procedure

x
Load Tap Changer

SMP 412.01.2 – Load Tap Changer Maintenance Procedure
x

Reactors
SMP 413.01.2 – Dry Type Reactor Maintenance Procedure
SMP 413.02.2 – Oil Filled Reactor Maintenance Standard

X
Metal Clad Bus and Switchgear

SMP 417.02.2 – Metal Clad Bus, Switchgear and Substation Maintenance Procedure

Surge Arresters
SMP 419.01.2 – Surge Arrester Maintenance Procedure

x
Network Protectors

SMP 421.03.2 – Network Transformers and Protectors Maintenance Procedure
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11. Final Checklist
11.1 Turnoff yard lights
11.2 Verify all abnormal conditions found are entered in station log book.  
11.3 Call the System Operator and notify them that the V&O Inspection has been completed and 

you will be leaving the station.
a) Report any abnormal conditions, alarms or relay targets found.

11.4 Turn control house lights off and lock doors.
11.5 Re-arm security alarms.
11.6 Close and securely lock gate.  
11.7 Turn in completed V&O Inspection Report to supervisor.
11.8 Return PDA to cradle and upload Station Inspection “round”.

12. Appendix A.  -  Additional Materials
Not all of the listed items will be required in all areas. It is suggested that the items required for a 
particular area be stocked in the vehicle used for V&O Inspections or a large container that can 
be taken when inspections are to be done.
12.1 Cleaning Supplies

1) Broom and dust pan
2) Rags
3) Trash bags

12.2 Repair and Maintenance
1) Shovel
2) Ladder 
3) Electrical tape
4) Small hand tools

12.3 Personal Protective Equipment
1) Acid resistant gloves
2) Face Shield and Apron

12.4 Station Supplies
1) Spare Station Log Books
2) System Operator (phone number) cards
3) Spare operations counter cards
4) Pen, pencils and erasers (red pencil for trouble)
5) Clearance and Control Tags 

a) Red Tags
b) Non-Reclose Assurance (NRA) Tags
c) Hold Tags
d) Station Control (SCT) Tags
e) Worker Placards

6) Ground Device Identification Tickets (GDIT)
7) Clearance and Control Switching forms
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12.5 Security Supplies
1) Spare Padlocks Locks:

a) Long shank 5105873
b) Short shank 5105872

2) Chain for gates
3) Fence tie wire
4) Fence fabric
5) Warning signs 0810029

12.6 Indicating Lamps and Lenses:
1) Switchboard. LED (Red) S/C 5100183
2) Lens Cap (Red) S/C 5695322
3) Switchboard. LED (Green) S/C 5100184 
4) Lens Cap (Green) S/C 5695321
5) Switchboard. LED (Amber & White) S/C 5100185
6) Lens Cap (Amber) S/C 5695320
7) Lens Cap (White) S/C 5100186
8) Switchboard Lamp 24EX S/C 5844590
9) Switchboard Lamp 145 Volt, 15W S/C 5841410
10) Indicating Bulb type 49 S/C 5843078
11) Indicating Bulb type 47 S/C 5843100
12) 18 Volt Miniature 0.11A Automotive S/C 5843110
13) Indicating 35V, .06A S/C 5843132
14) Indicating type 43A S/C 5843250
15) Switchboard Lamp 24X S/C 5844610
16) Switchboard Lamp 55C S/C 5844630
17) Indicating Lamp 120 P.S.B. S/C 5841359
18) (for V.S.A. Reclosers)

12.7 Incandescent Lamps:
1) Incandescent Lamp 75 Watt S/C 5841739
2) Incandescent Lamp 100 Watt S/C 5841840
3) Incandescent Lamp 135 Watt S/C 5842001
4) Incandescent Lamp 200 Watt S/C 5842150
5) Mogul Base Lamp 500 Watt S/C 5842390Flood lamp PAR 38 100 Watt S/C 5842045
6) Fluorescent Lamps:
7) 8 FT Single Pin Lamp 75 Watt S/C 5841050
8) 4 FT Bi - Pin Lamp 40 Watt S/C 5840950
9) 4 FT Single Pin Lamp 40 Watt S/C 5840940
10) 8 FT Recessed Pin Lamp 105 Watt S/C 5841130
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12.8 Spare emergency light batteries
12.9 Spare fuses
12.10 Recloser control and trip fuses

a) Reclosers often use time delay fuses that are similar in appearance to AGC types. If 
the wrong type fuse is installed it will blow after a couple of operations.

2) Cartridge fuses
a) 5A
b) 10A
c) 15A
d) 20A
e) 30 A

3) AGC Fuses
a) 2 A slow blow and instantaneous
b) 5A slow blow and instantaneous
c) 10A slow blow and instantaneous
d) 20A slow blow and instantaneous

12.11Spare nitrogen bottles 
12.12Battery Supplies

a) 5 Gallon distilled water and battery filler S/C 5599778
b) Battery NO SMOKING Signs S/C 5483448
c) Extra hydrometer S/C 5474448
d) Extra thermometer S/C 487304
e) Baking Soda
f) Spare eyewash bottles S/C 5890600
g) Nylon brush to clean battery posts
h) Battery grease 

12.13Spare recloser batteries
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13. Appendix B – Trouble Reporting

13.1 Trouble
1) The term trouble is defined as any condition which occurs on the equipment that has or 

could affect the ability of that equipment to perform its required function.
13.2 Severe Trouble

1) A severe trouble condition is a situation that is immediately hazardous to the system 
operation and/or personnel.  These troubles are immediately reported to the System 
Operator and to the person in charge of the substation.  The employee shall secure the 
area and warn unauthorized people to stay clear of the danger.

2) Examples of Severe Trouble
a) Dead station battery
b) Blown bushings or cable terminator
c) Downed live lines
d) Multiple broken support insulators
e) Electrical fires
f) Grounds cut in station
g) Loss of station service power
h) Broken pole or structure
i) Blown by pass/shunt arresters on regulators
j) Low oil levels
k) Unusually noises

13.3 Not Immediately Fixable Trouble
1) These troubles are reported to the System Operator and the person in charge of the 

substation. They shall also be noted on the V&O form and station logbook in red and
scheduled for repair at a later date.

13.4 Examples of Not Immediately Fixable Trouble
a) Surge Arrester blown
b) Broken operating rods on disconnects 
c) Damaged bus support insulators 

13.5 Fixable Trouble
1) Fixable items should be repaired as they are discovered during the V&O Inspection. This 

insures that the station is maintained in the best possible operating condition and 
prevents unnecessary return trips. The items fixed should be noted on the V&O Report
and in the station logbook.

2) Examples of Fixable Trouble
a) Low Battery electrolyte
b) Replacing blown lamps
c) Changing filters
d) Installing missing covers
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e) Installing signs 
f) Repairing holes in fence
g) Installing new locks
h) Cleaning and repairing oil leaks 
i) Tightening compressor belts
j) Changing recloser batteries
k) Replacing control fuses
l) Changing nitrogen bottles
m) Changing Silica Gel turned pink or white
n) Cleaning and repairing leaks

14. Record of Revisions
Revision Changes

08/20/2007 Reporting
Changed – Section name to Reporting and Correcting Problems and Discrepancies
Revised – Section extensively revised
Materials Required
Removed - Substation V&O Inspection Report form, Inspection Report from last V&O

Inspection, Substation V&O Checklist form.
09/30/2007 Switch Sticks

Added - or; Test locally using approved methods, test equipment and competent, trained 
 personnel.
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INTRODUCTION
The purpose of this procedure is to outline the steps to be taken when a temporary repair is made to 
the electric system to restore service or maintain public safety until a permanent repair can be made.  
Every effort should be made to make permanent repairs within 90 days.  For those rare exceptions 
when permanent repairs are not made within 90 days, special reporting and periodic site visits are 
required to monitor the temporary repairs until the permanent repairs are completed. 

PURPOSE
This procedure applies to all personnel who are responsible for initiating temporary repairs along with 
employees who are responsible for designing, planning, scheduling and construction of permanent 
repairs made at locations where temporary repairs were made to restore service or maintain public 
safety.

ACCOUNTABILITY
1. Distribution Engineering Services

A.  Update procedure as necessary.
2.  Customer Operations 

A.  Ensure the components of the procedure are implemented.
B.  Ensure workers are trained in this procedure.
C.  Provide revision input as necessary.

3.  Workers
A.  Demonstrate the understanding of the procedure.
B.  Comply with the requirements of the procedure.

4.  Inspections
A.  Ensure components of this procedure are implemented.
B.  Track temporary repairs identified by Inspections
C.  Provide periodic inspections of temporary repairs greater than 90 days.
D.  Compile and submit report to PSC.

COORDINATION

Not Applicable

REFERENCES
State of New York Public Service Commission Order 04-M-0159
State of New York Public Service Commission Order 04-M-0159 Adopting Changes to Electric Safety 
Standards Effective December 15, 2008.
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DEFINITIONS
Confirming Work Request: Any emergency work completed in the field, does not require scheduling 
and is not billable to a 3rd party.

Level 9: This priority category is used when a temporary repair is identified in the field by Inspections.

Non-confirming Work Request: Any emergency work not completed in the field, requires scheduling 
and is not billable to a 3rd party.

Permanent Repair: Repaired in accordance with National Grid Standards.

Property Damage Claim: Billable emergency work.

TRAINING
Provided by appropriate National Grid training program.
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1.0 TEMPORARY REPAIRS MADE BY OPERATIONS

Temporary repairs that are made by operations to restore service or maintain public safety until 
permanent repairs can be made; are recorded by Distribution Support Services utilizing a pre-formatted 
form that will require all pertinent information needed in order for the Temporary Repair to be entered 
into the Maintenance Database. The form will then be e-mailed to a ‘group’ mailbox that the Inspections 
Department Administrative staff will be authorized to access. Information from the attached form will be 
used by the admins to enter the Temporary Repair into the Maintenance Database with the appropriate 
maintenance code, and assigned a priority of Level 9. The Level 9 would indicate that this a temporary 
repair that should be completed within 90 days.  Maintenance codes assigned a Level 9 will be 
downloaded from the maintenance database nightly into STORMS.  Level 9 codes associated with a 
maintenance item will be assigned directly to Scheduling to be scheduled within 20 business days.  
Level 9 codes that require design will be downloaded from maintenance database and placed in the 
work queue for the Distribution Design Supervisor or Engineering Supervisor for the appropriate area.   
Scheduling will have 20 business days to schedule the Level 9 work request to the field for completion.

2.0 TEMPORARY REPAIRS DISCOVERED BY INSPECTIONS

Temporary repairs located by Inspections during an inspection are to be recorded in the Maintenance 
Database with the appropriate maintenance code and with an assigned priority Level 9.  The Level 9 
would indicate that this a temporary repair that should be completed within 90 days.  Maintenance 
codes assigned a Level 9 will be downloaded from the maintenance database nightly into STORMS.  
Level 9 codes associated with a maintenance item will be assigned directly to Scheduling to be 
scheduled within 20 business days.  Level 9 codes that require design will be downloaded from 
maintenance database and placed in the work queue for the Distribution Design Supervisor or 
Engineering Supervisor for the appropriate area.   Scheduling will have 20 business days to schedule 
the Level 9 work request to the field for completion.

3.0 TEMPORARY OVERHEAD REPAIRS (TOH)

Temporary overhead repairs (TOH) are utilized by operations to restore service while the underground 
cable that generally serves the facilities is being repaired.  TOH’s that meet National Grid Overhead 
Standards for construction would not be considered a temporary repair that would need to be tracked 
under this procedure.  TOH’s not meeting National Grid Overhead Standards for construction are 
required to be tracked under this procedure as a temporary repair and follow the process outlined in 
paragraph 1 above.

4.0 TEMPORARY REPAIRS NOT COMPLETED WITHIN 90 DAYS

Every effort should be made to complete temporary repairs within 90 days.  In extraordinary 
circumstances, which may include major storms, where repairs may extend beyond 90 days 
(exceptions), the company shall periodically perform site visits to monitor the condition of the temporary 
repairs.  The company shall also report these exceptions as part of the reporting requirements outlined 
in the State of New York Public Service Commission Order 04-M-0159 Adopting Changes to Electric 
Safety Standards Effective December 15, 2008.
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The Inspections group is responsible for tracking all temporary repairs that extend beyond 90 days.  
The initial periodic inspection should take place after 90 days and every 45 days until the permanent 
repair is made.  The Inspection supervisor should run a report from the maintenance database for open 
Level 9 codes.  The periodic inspection time frame lines up with the periodic inspection requirements 
for the elevated voltage findings requirements and could be run at the same intervals.

It is strongly encouraged that these temporary repairs be completed as soon as practicable to 
limit the burden of tracking these repairs.

5.0 NYS PUBLIC SERVICE COMMISSION REPORTING

Temporary repairs that are beyond 90 days must be identified and justified as part of the reporting 
requirements of the PSC Orders referenced below.  The 90 days time period commences on the day 
the temporary repair was made or the day the temporary repair was located.  Inspections will be 
responsible for consolidating the temporary repair information from operations and from the 
maintenance database in order to prepare the report that will be submitted to the PSC.  The report will 
identify the temporary repairs that exceeded 90 days, the periodic site visit information and the 
justification for the repair taking longer than 90 days.  Inspections shall file the report by February 15 
each year.

6.0 REVISION HISTORY

Version Date Description of Revision
1.0 05/07/10 This is a new document.
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