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Executive Summary 
 

The Safety and Enforcement Division (SED) of  the California Public Utilities Commission (“the 

Commission” or “CPUC”) prepared this report  to fulfill the requirements ordered by Ordering 

Paragraphs 1 and 2 of Decision (D.) 12-10-029, which approved General Order (GO) 174 in 

Rulemaking 10-09-001.  Ordering Paragraph 1 of D.12-10-029 adopted GO 174 (“Rules for 

Electric Utility Substations.”), and required the utilities to develop and implement substation safety 

and inspection programs.  Ordering Paragraph 2 required the utilities to hold conferences to 

develop a set of “best practices” for substation safety and inspection programs.  Ordering 

Paragraph 2 further required the Safety and Enforcement Division (SED) of the Commission to 

report on the best practice conferences and the utilities’ compliance with GO 174.  SED issues this 

report in compliance with this requirement. 

 

On October 25, 2012, the California Public Utilities Commission (“the Commission” or “CPUC”) 

adopted D.12-10-029, which approved General Order 174 “Rules for Electric Utility Substations.”  

The decision found that the Commission has safety jurisdiction over both investor owned and 

publicly owned utilities and ordered these utilities to adopt and implement safety rules and 

inspection programs for electric substations.  The decision, in Ordering Paragraph 2, also required 

the utilities to meet annually, to compare their practices and develop a “best practice” for safety 

rules and inspections of substation facilities.  The Commission further ordered SED to attend these 

conferences and report on the results of the conferences as well as utility compliance with GO 174.  

To fulfill the requirements of Ordering Paragraph 2, this report will present the results of the best 

practice conferences and a description of the currently implemented substation inspection program. 

 

The major Investor Owned Utilities (IOUs) and Publicly Owned Utilities (POUs) in the state, as 

well as many smaller jurisdictional IOUs and POUs have developed and enacted substation safety 

and inspection programs in compliance with GO 174.  Both IOUs and POUs have been cooperative 

with SED efforts to verify compliance with GO 174 through substation audits.  However, while 

IOUs in the state comply with GO 174 annual reporting requirements, most POUs do not.  

 

As required by Ordering Paragraph 2, the major IOUs held annual best practice conferences and 

developed a consensus best practice on substation safety and inspection programs.  SED attended 

these conferences and found that the utilities took this requirement seriously, and dedicated 

significant effort to producing a consensus document.   
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Introduction and Background 
 

On October 25, 2012, the California Public Utilities Commission adopted D.12-10-029, which 

approved General Order 174 “Rules for Electric Utility Substations.”
1
  The decision found that the 

Commission has safety jurisdiction over both investor owned and publicly owned utilities and 

ordered these utilities to adopt and implement safety rules and inspection programs for electric 

substations.  The decision, in Ordering Paragraph 2, also required the utilities to meet annually, to 

compare their practices and develop a “best practice” for safety rules and inspections of substation 

facilities.  The Commission further ordered SED to attend these conferences and report on the 

results of the conferences as well as utility compliance with GO 174.  To fulfill the requirements of 

Ordering Paragraph 2, this report will present the results of the best practice conferences and a 

description of the currently implemented substation inspection program. 

   

On December 25, 2003, a power outage in Pacific Gas and Electric’s (PG&E’s) Mission Substation 

caused an extended outage to 100,000 customers in downtown San Francisco during the peak 

holiday shopping season.  As a result of this event, on March 17, 2005 the Commission opened 

Investigation (I.) 05-03-001, Investigation on the Commission’s Own Motion Into the Operations 

and Practices of Pacific Gas and Electric Company; and Order to Show Cause Why the 

Commission Should Not Impose Fines and Sanctions for the December 20, 2003 PG&E Mission 

Substation Fire and Electric Outage Pursuant to Public Utilities Code Section 451.   

 

D.06-02-003 closed I.05-03-001 and approved a settlement agreement between SED, PG&E, and 

the City and County of San Francisco, which directed PG&E to pay $500,000 to the state general 

fund, and directed SED to develop a program for inspection practices for electric substations, not 

limited to PG&E but applicable to all Commission regulated utilities.  The decision also directed 

PG&E to pay $500,000 to SED for development, training, and implementation of an audit program 

for utility substation inspections.  

 

To fulfill part of the settlement agreement, on September 8, 2010, the Commission issued Order 

Instituting Rulemaking (R.) 10-09-001, Order Instituting Rulemaking to Implement Commission 

Regulations Relating to Safety of Electric Substations. For a year prior to the official proceeding, 

SED worked with a collection of stakeholders, including major utilities and the International 

Brotherhood of Electrical Workers Union (IBEW), to develop consensus on a draft General Order 

for substation safety and inspection practices.  The stakeholders reached consensus, and the draft 

General Order was circulated for comments during the formal rulemaking.   

 

General Order 174 is a performance based GO
2
, which requires the utilities to develop and 

implement an inspection program in line with industry norms.  The primary comments in 

opposition to the draft GO came from the City and County of San Francisco, which felt the GO 

was not sufficiently detailed and prescriptive, and that over time the utilities would develop vastly 

different programs, some of which would be ineffective.  Partly in response to this commentary, 

the decision directed the utilities to meet and develop a standard set of accepted best practices for 

substation safety and inspections. 

 

                                                           
1
   D.12-10-029 and GO 174 are Attachment A to this report. 

2
 As opposed to a “prescriptive” GO, which dictates specific methods and actions a utility must undertake, a 

“performance” based GO establishes performance goals, methods and guidelines for a program, but leaves the 
specifics of implementation up to the utility.  
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Decision 12-10-029 Ordering Paragraphs 

Ordering Paragraph 1 -Adopted General Order 174 
Ordering Paragraph 1 of D.12-10-029 adopted GO 174, which requires all California jurisdictional 

utilities (including publicly owned utilities) to “adopt, implement, and use detailed written safety 

rules and inspection practices for electrical substations.”  This report will discuss the utilities’ 

compliance with this Ordering Paragraph as determined through audits, inspections, and reporting, 

as well as correspondence, data and plan review, and discussions with all jurisdictional utilities. 

Ordering Paragraph 2 -Ordered Best Practice Conferences and 
SED Report 

Ordering Paragraph 2 required all jurisdictional utilities to hold annual best practice conferences in 

the first quarters of 2014, 2015, and 2016 to discuss and develop a set of best practices for 

substation safety and inspection.  It further required a representative of SED (then USRB) to attend 

these conferences and submit a report to the Commission on the results of these conferences and 

the utilities’ compliance with GO 174.  The decision ordered SED to complete this report by the 

second quarter of 2016. 

Utility Compliance with GO 174 

GO 174 Description  
 

GO 174 is a performance based rule, and therefore not composed of a “laundry list” of prescriptive 

maintenance and inspection requirements for all substation facilities.  Developing such a list would 

be extremely inefficient and difficult to enforce given the vast array of different equipment and 

technologies used in substations.  Rather, the GO presents basic requirements for a robust 

enforcement program based on accepted good practices throughout the utility industry. Under GO 

174, the utilities must develop and implement inspection practices which specify inspection 

activities, inspection frequencies, and record keeping and data retention policies.  

 

 In “general duty” Rule 12 of GO 174, the utilities are required to design, construct and maintain 

substations per accepted good practice, for their intended use, and in a manner that promotes safety 

and adequacy of service.  GO 174 further requires that utilities inspect their substation facilities as 

frequently as necessary, that the utilities specify inspection frequencies in their practice documents, 

and that the utilities utilize qualified inspectors.  Rule 32.1 of GO 174 lists facilities which the 

utilities must inspect, at a minimum.  These facilities are included in the best practice inspection 

lists in Attachment B.  Rule 33 of GO 174 lists requirements on record retention, including the 

requirement that the utilities maintain inspection records for at least 5 years. 

 

Rule 11 of GO 174 exempts substations under operational control of the California Independent 

System Operator (CAISO), or subject to Federal Energy Regulatory Commission (FERC) 

reliability standards.  Typically, this exempts bulk-power transmission level substations operating 

at over 100 kilovolts from the rules of GO 174.  These substations are subject to extensive FERC 

maintenance and operations standards, as well as CAISO business requirements, and are regularly 

audited by these agencies. 
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Because of the Rule 11 exemption, GO 174 primarily applies to distribution level substations 

which are not audited by FERC or CAISO.  Therefore, although SED investigates major incidents 

at all substations, it only conducts regular audits of substations subject to GO 174.  Some 

substations contain both exempt transmission level and lower voltage distribution facilities.  When 

auditing these substations, SED inspectors will ensure that no significant safety hazards exist on 

the transmission facilities.     

SED Enforcement Activities and Utility Compliance 
 

While it may appear counterintuitive, a performance based rule for substations with limited 

prescriptive requirements actually gives Commission engineers, auditors and inspectors greater 

latitude in evaluating the effectiveness and compliance of utility programs.  As evaluation tools, 

Commission staff can use industry practice codes and standards, comparisons between utility 

inspection programs, and a utility’s own inspection procedures in evaluating compliance with GO 

174.  The inspection best practices developed by the jurisdictional utilities through conferences in 

2014, 2015, and 2016 now present another valuable tool. 

 

SED believes GO 174 has been effective in requiring the utilities to examine, formalize and 

document existing inspection programs, and in some cases requiring the utilities to develop such 

programs where none existed before.  In general, SED believes the utilities have taken this effort 

seriously, are generally compliant, have been cooperative, and that SED has implemented an 

effective enforcement program for GO 174.  

 

Beginning in 2012, SED began gathering information pertinent to utilities’ substation inspection 

practices in order to develop an audit program. After review of this information, and several 

meetings with the utilities, SED developed internal procedures for conducting these audits, 

including a standard pre-audit data request.   

 

In addition, SED established an accounting process for the funds that Decision D.0602003 directed 

PG&E to pay directly to SED for use in developing an audit program for substation inspections.  

SED uses the funds for substation training and initial travel expenses required to establish the 

program, and other resources necessary to conduct substation audits and inspections. 

 

In 2013 SED implemented substation inspection and audit programs, and started to include 

violations of GO 174 rules in its incident investigations when deemed appropriate.  Based on 

enforcement activities to this point, along with discussions in conferences, and data requests, the 

IOUs generally make a strong effort to comply with GO 174.  

 

SED has also audited the two largest POUs in the state:  the Los Angeles Department of Water and 

Power (LADWP) and the Sacramento Municipal Utility District (SMUD).  These POUs have 

complied with the requirements to establish inspection programs, and have allowed SED staff to 

audit their substations for compliance with GO 174.   However, these POUs have not complied 

with annual filing requirements, although they have allowed auditors to review the information 

required in these filings during audits. 

 

As of now, SED has not been able to audit all smaller POUs in the state because of the large 

number of such agencies.  However, based on conversations and document requests with many of 

these POUs, it appears they have implemented inspection programs. SED has audited a handful of 
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these utilities, and will continue to audit more in the future.  As with the larger POUs, many of 

these smaller POUs have not complied with annual filing requirements, although some have.         

 
Audits 
 

Since February 2013 SED staff has completed 15 substation audits.  An additional 10 audits either 

are awaiting final closure, or have been scheduled for 2016.  These audits represent comprehensive 

evaluations of utility substation inspection programs, on-site inspections of over 150 substations, 

and record reviews of utility inspections of hundreds more.  SED has audited substation facilities 

throughout the state, in most geographical areas of the major utilities.    

 

Utilities audited or scheduled to be audited include (number of audits in parenthesis): 

 

Investor Owned Utilities 

Pacific Gas and Electric – PG&E (4)  

Southern California Edison - SCE (4) 

San Diego Gas & Electric – SDG&E (3) 

Bear Valley Electric (1) 

NV Energy (1) 

Liberty Utilities (1) 

Pacific Power (2) 

 

Local Publicly Owned Utilities
3
 

Los Angeles Department of Water and Power - LADWP (2) 

Sacramento Municipal Utility District – SMUD (2) 

Imperial Irrigation District - IID (1) 

Trinity Public Utilities (1) 

City of Anaheim (1) 

Lassen Municipal (1) 

Pasadena Water and Power (1) 

 

During one or more of these audits, SED staff has found violations of GO 174 which include (but 

are not limited to) leaking transformers, broken or rusted fencing, missing barbed wire, 

deteriorated cabling, multiple tripping hazards, missing grounds, malfunctioning lighting systems, 

inadequate labeling or signage, animal guarding in need of repair, malfunctioning or unreadable 

gauges, dirty insulators, and broken flags and other equipment.  Utility inspectors failed to 

document these violations during their inspections. The utilities corrected these violations 

following the audits, and in cases where SED identified violations which were not already on 

utility checklists, the utilities added those violations to their checklists.
4
   

 

In addition to identifying violations, SED was able to verify and confirm that, in general, the 

utilities properly operated multiple substation systems and equipment, including fire suppression, 

battery systems, and security equipment, when necessary or required.     

 

                                                           
3
 “Local Publicly Owned Utility” is defined in Public Utilities Code Section 224.3. 

4
 Note that the utilities would not refer to these deficiencies as violations, but prefer to call them “non-

conformances”. 
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During the utilities’ best practice conferences, participants drafted consensus documents indicating 

conditions which should be checked during each inspection, as part of an effective inspection 

program.  SED already checks these items, along with other equipment at the substation and on the 

utilities’ own checklists.   

 

A typical SED audit includes a comprehensive pre-audit data request, focused on the visual and 

auditory inspection practices of the utilities.  SED requests inspection procedures, inspection 

records, substation one-line diagrams, training documents, and pending and completed work.  

Although not directly related to specific General Order 174 requirements, SED may further request 

other documents, including infrared inspection reports, electrical and mechanical testing records, 

transformer oil test records, counter reads, insurance reports, and other pertinent information.    

SED reviews the above information as part of its “record review” portion of the audit.  SED will 

then spend several days physically inspecting the substations.  SED ensures that the physical 

conditions in the substations match the records, and checks that items reported repaired have 

actually been repaired and that inspectors consistently identify violations or issues in the 

substations.   

 

SED may request interviews with inspectors or to accompany inspectors during the inspections.  

SED has also witnessed infrared inspection, circuit breaker maintenance, and other substation work 

as part of audits.  During audits SED examines safety and security processes as well, including pre-

entrance “tailboards” or safety meetings prior to entering the substation, and access control at the 

substation. 

 

While performing audits, SED has discovered some variation in how utilities perform maintenance.  

As an example, with respect to circuit breaker maintenance, some utilities completely dismantle, 

inspect and refurbish circuit breakers annually, while others run a “profile” test to determine 

whether the breakers are in good operating condition. 

 
Incidents 
 

Since the approval of GO 174, SED has issued notices of violation to utilities three times for 

violations of GO 174 that SED discovered during incident investigations.  In each case, SED found 

that the utility violated General Order 174, Rule 12 which requires, in part, that “substations shall 

be designed, constructed, and maintained for their intended use …to promote the safety of workers 

and the public and enable adequacy of service”.  Rule 12 further requires (in part) that substation 

facilities be designed, constructed and maintained according to accepted good practice.  The 

utilities ultimately corrected these violations. 

 

The three incidents were caused by: 

 Animal contact across a transformer in a Santa Barbara substation, 

 An internal transformer failure in a San Diego substation, and  

 A battery design problem during a substation upgrade in a Stockton substation.    

Under the CPUC’s broad safety oversight jurisdiction, SED investigates all significant substation 

related incidents regardless of whether or not the substation involved is subject to GO 174 rules.  In 

April 2013, a gunshot attack damaged PG&E’s Metcalf Substation, and in August 2014 burglars 

cut through a fence at the Metcalf Substation, removing tools and equipment valued at nearly 

$40,000.  SED investigated both incidents.   
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Although the Metcalf Substation (which operates at voltage levels over 100 kilovolts) is subject to 

FERC jurisdiction and CAISO control, and therefore exempt from GO 174 rules, SED ultimately 

issued a citation to PG&E for violation of Public Utilities Code Section 451. In the citation, SED 

found that PG&E failed to adequately respond to alarms during the August 2014 burglary.
5
    

 

Reporting 
 

GO 174, Rules 40.1 and 40.2 require the utilities to files reports with the Electric Safety and 

Reliability Branch (ESRB- formerly USRB) no later than July 1
st
 of each year.  Each utility must 

report any changes to its inspection program practices, as well as summarize its completed and past 

due inspections for the prior year. ESRB requires a simple report, listing the number of inspections 

completed and the number past due.  All IOUs complied with the reporting requirements, with 

most reporting no passed due inspections. 

   

As with reporting under General Order 165 for distribution inspections, most POUs failed to 

report, but indicated they would allow review of these records during audits.  As of the date of this 

report, SED has not encountered any difficulty obtaining necessary substation inspection 

information from the POUs, or conducting audits of POU substations.    

 

Utility “Best Practice Conferences” 
 

Best Practice Conferences and Document 
 

Ordering Paragraph 2 of D.12-10-029 ordered PG&E, SCE, and SDG&E to convene annual 

conferences to develop a best practice for substation safety and inspection.  The decision further 

ordered that these conferences be held in the first quarter of 2014, 2015 and 2016, and that SED 

attend and participate in the conferences and report to the Commission on the status of all 

jurisdictional utilities’ compliance with GO 174 and the progress achieved in developing a best 

practice.  The decision ordered SED to produce this report on the conferences and on utility 

compliance with GO 174 by the second quarter of 2016. 

 

SED believes the utilities have taken this effort seriously and have complied with the requirements 

of Ordering Paragraph 2.  Each of the three major IOUs hosted and facilitated an annual best 

practice conference.  All jurisdictional utilities were invited to participate, and many did including 

several POUs and smaller IOUs.  In between conferences, the utilities worked collaboratively to 

arrive at proposed best practices for final discussion at the annual conference.  As in almost all of 

such processes, this required significant discussion and compromise.  SED participated in each of 

the three annual conferences where SED comments were taken into consideration and final issues 

were resolved. As part of their efforts, conference participants and organizers developed a 

consensus best practices spreadsheet for inspection of various facilities (Attachment B).  

 

                                                           
5
 http://www.cpuc.ca.gov/General.aspx?id=1965 
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Conference Attendance 
 

Representatives of SCE, PG&E, and SDG&E attended the first conference, along with Pacific 

Power, Liberty Utilities, NV Energy, Bear Valley Utilities, SMUD, IID, LADWP, and several 

smaller POUs.  In general, these utilities attended and participated in all conferences, with the 

exception that some smaller POUs did not participate in every conference. 

 

The Conference attendees included utility subject matter experts (SMEs), attorneys, company and 

regulatory representatives and management up to the Director level.  Many utilities sent multiple 

representatives to all conferences. 

 
January 23, 2014 Conference 
 

SCE hosted the first best practice conference at its Pomona Facility. The focus during this 

conference was for the three major IOUs to present their basic inspection practices, including: 

 

Substation inspection frequency, 

Inspector qualifications and training, 

Basics of inspection, 

Documentation of substation issues, 

Prioritization of work and assurance of work completion, and 

Record keeping   

 

Following the presentations, other municipal utilities and smaller IOUs discussed their inspection 

practices, which in general comported with the practices of the major IOUs.  Many of these smaller 

utilities operate less than 15 substations, or are principally located in rural areas with few 

customers. 

 

For the most part, utility procedures were similar.  Utilities typically inspect substations once a 

month
6
, using Qualified Electrical Workers, or Grid Operators.  The utilities provide the inspectors 

with written and on-the-job training.  Inspections are visual and auditory, with most utilities using 

detailed checklists identifying “discrepancies,”
7
 “issues,” or “non-conformances.”  Some 

inspectors enter inspection findings electronically using a computer known as a “field tool,” while 

others use handwritten checklists.   

 

All utilities had a method of entering the inspections into maintenance management systems with 

prioritizations for repair and tracking repairs through these same management systems.  All utilities 

had a priority system whereas SDG&E is notable in that it performs all repairs within one year. 

Participants discussed differences between utility inspection programs. Of the utilities, only 

SDG&E included infrared inspections in its GO 174 program, although all utilities perform these 

inspections in substations, typically annually.  Some utilities only list “discrepancies” found 

(inspection records by exception), while others list all facilities examined during an inspection 

whether the inspector discovers an issue or not. 

 

                                                           
6
 Since 2013, some utilities have changed inspection frequencies.  PG&E has reduced inspections to once every two 

months for less critical substations, while SCE has reduced inspections to once every two months for all substations. 
7
 Utilities typically refer to problems found during inspections as “non-conformances” while SED refers to them as 

violations. 
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SED audit practices were discussed, including how SED would deal with portions of substations 

that are not subject to GO 174.
8
  This issue arises in so-called “receiving stations” where some 

facilities’ voltages may be at a level rendering them not subject to GO 174, while other facilities in 

the same substation would be subject to GO 174. 

 

SED presented its required format for annual reporting (see below under “Reporting”).  SED later 

sent a letter to the utilities confirming the format. 

 

Finally, the participants requested direction from SED on how to proceed with the next meetings.  

SED indicated it would like the utilities to prepare a “best practice” list of required inspection 

items for the facilities listed in GO 174, Rule 32.1.  

 

February 5, 2015 Conference 
 

PG&E hosted the second best practice conference at its San Ramon Facility.  Conference 

participants discussed “best practice” inspection items for four types of equipment listed in GO 

174, Rule 32.1:  perimeter fences and gates, transformers, batteries and circuit breakers.  The 

consensus results of those discussions are tabulated in Attachment B.  These are not specific 

“procedures” but general guidelines for accepted good practice applying to most substations. 

 

Participants also discussed: 

Animal abatement (problems with abatement obscuring oil level meters) 

Descriptions for oil leaks, oil level, oil coloration, 

Secondary Containment, 

Oil leaks, 

Nitrogen issues, 

Pad condition, 

Signage, 

Battery Condition, 

Housekeeping, and Tripping hazards. 

 

The SED representative discussed the typical items SED inspectors look for during an audit.  The 

SED representative also discussed catastrophic conditions that might be identified in a substation 

inspection and how counter readings are used by the utilities.  The utilities stressed that in their 

experience inspections typically identified critical deficiencies before they posed a significant risk 

to substation safety or reliability. 

 

January 29, 2016 Conference 
 

SDG&E hosted the third best practice conference at its Kearny Mesa Service Center.  Participants 

discussed best practices for inspections of the final eight facilities listed in GO 174, Rule 32.1.  

These are fire detection and suppression, voltage regulators, buses, capacitor banks, insulators, 

bushings and arrestors, grounding systems, reactors, and support structures (Attachment B). 

 

                                                           
8
 Per GO 174, Rule 11, facilities subject to California Independent System Operator control or Federal Energy 

Regulatory Commission reliability standards are exempt from GO 174.  This is typically bulk power level substations 
operating over 100 KV. 
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Following the discussion of these facilities, participants and SED discussed: 

 

Issues with audit data requests, 

The electric citation program and GO 174, 

Methods for changing GO 174 in the future. 

 

The utilities expressed frustration with large data requests.  The SED representative explained the 

need for these requests and the jurisdictional authority for these requests but relayed the utility 

concerns to SED management. 

 

 

Additional Issues and Possible Next Steps 
 

Utility Actions Going Forward 
 
SED found the “Best Practices Conferences” process valuable and encourages the utilities to 

continue to collaborate.  For transmission level facilities the CAISO “Transmission Maintenance 

Coordinating Committee” (TMCC) provides a valuable place for utilities to share information on 

maintenance of their high voltage substations. 

 

SED also encourages the utilities to share their concerns over the substation inspection program 

with SED staff. 

General Order 174 Issues and Possible Next Steps 
 

Changes to GO 174 would require Commission approval through some formal process.  Some 

possible issues include: 

 Consideration of removal of the exemption for CAISO controlled facilities or facilities 

subject to FERC reliability standards, 

 Possible modification of GO 174 as a result of the Physical Security Rulemaking (R.15-06-

009) 

 Methodology or framework for recommending some changes to GO 174 in a collaborative 

process (similar to the General Order 95 rules committee). 

 

Substation Audit Program Issues and Possible Next Steps 
 

Designing the audit program is an SED internal process and does not involve formal rulemakings 

or other proceedings.  Some potential issues and next steps to consider include: 

 

 Use of utility developed best practices in audits 

o Determining how the best practice documents and ideas developed during the 

utilities’ best practice conferences will be included in audit procedures going 

forward, 

 Standardizing audit activities and criteria 

o Standardizing and improving audit procedures 
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o Standardizing and improving data requests to obtain the important, relevant 

information 

o Standardizing inspection criteria.  For example, SED staff has already standardized 

how it will evaluate oil leaks and bushing contamination.  Further standardization 

could prove useful, provided SED auditors maintain necessary autonomy, 

o Ensure that SED protects any critical energy infrastructure related information. 

 Expansion of audit activities 

o GO 174 is comprised primarily of visual and auditory inspection rules. Many 

problems in substations cannot be identified through visual and auditory means.   

SED staff should discuss how, under other authority as well as general duty rules 

(GO 174, Rules 12) it might more effectively promote substation safety and 

reliability through its audit program. 
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Conclusions and Recommendations 
 

SED found that the utilities met the requirements of Ordering Paragraphs 1 and 2 of D.12-10-029.  

The utilities have made a strong effort to comply with the requirements of GO 174. Although SED 

has noted some violations during its audits and investigations, the major IOUs and POUs and the 

smaller POUs audited by SED adopted and implemented rules for substation inspections.  The 

utilities require and use qualified inspectors, have developed and generally followed inspection 

protocol for important substation facilities, and have developed regular intervals for inspection, and 

programs to document and repair non-conformances.  The utilities have also developed record 

retention policies meeting GO 174 requirements. 

 

The IOUs have submitted annual inspection records under GO 174 reporting requirements.  While 

the majority of POUs have not submitted these records, they have allowed SED inspectors to 

review the records during audits. 

 

The three major IOUs (SCE, PG&E, and SDG&E) held annual “best practice” workshops and 

developed a set of consensus best practices for substation inspection programs. 

 

SED has developed a GO 174 inspection and audit program, and has conducted or scheduled 25 

GO 174 audits, including physical inspections of over 100 substations and record reviews of 

hundreds more.  SED consistently seeks to improve its GO 174 compliance monitoring and 

auditing practices.    

 

SED recommends that utilities: 

 

 Continue to meet and collaborate in the development of substation inspection and 

maintenance best practices, 

 Utilize regular electrical, infrared, and mechanical testing of substation facilities where 

appropriate, with industry standards as guidelines, 

 Consider appropriate substation grounding evaluation, such as ground resistance 

measurement, ground potential rise (GPR) calculations, or other measurements to mitigate 

problems of step and touch potential, and stray voltage in and around substation facilities, 

 Develop standard evaluation tools to ensure consistency between inspectors for subjective 

evaluations such as bushing or oil condition, or transformer leaks, 

 Regularly check and evaluate substation lighting, in particular for indoor substations, 

 Carefully inspect and maintain security related equipment such as lighting, barriers, 

intrusion detection and cameras (if any), and  

 Monitor substation housekeeping. 
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Decision 12-10-029 (with General Order 174) 
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Attachment B 
 

Equipment and Facility Inspections Best Practices 

 

 

TABLE OF CONSENSUS BEST PRACTICE INSPECTION ITEMS FOR SELECTED SUBSTATION 

FACILITIES 

GO 174 (Rule 32.1) Facilities Name Inspection Task 

Insulator/Bushings/Arrestors Condition of Installed Animal Guarding 

Insulator/Bushings/Arrestors Connections and Terminations 

Insulator/Bushings/Arrestors Contamination, Oil Level, Leaks, and Damage 

Perimeter Fences and Gates (internal/external) Barbed/razor wire 

Perimeter Fences and Gates (internal/external) Encroachments near perimeter 

Perimeter Fences and Gates (internal/external) Perimeter/entry way 

Perimeter Fences and Gates (internal/external) Signs/labels 

Reactors Condition (degradation or corrosion) 

Reactors Condition of installed animal guarding 

Reactors Ground vegetation overgrowth 

Reactors Grounds intact 

Reactors Insulator 

Reactors Perimeters, enclosures, and signs 

Transformer Bushing/Insulator 

Transformer Condition of Installed Animal Guarding 

Transformer Control cabinet condition 

Transformer Counter Operations 

Transformer Degradation/corrosion 

Transformer Moisture Intrusion System 

Transformer Nitrogen System 

Transformer Oil and Winding Temperature 

Transformer Oil Filtration System 

Transformer Oil Leaks 

Transformer Oil Level 

Transformer Pressure Relief Indicating Flags 

Transformer Radiators and Auxiliary Cooling Equipment 

Transformer Signs/Labels 

Batteries Cell corrosion, leaks, damage and cleanliness 

Batteries Check ventilation 

Batteries Electrolyte levels 

Batteries Float voltage / charging current / ground 
indication 

Batteries Rack condition 

Batteries Signs / labels 

Buses Condition of installed animal guarding 

Buses Degradation or corrosion 

Buses Instrument transformer (including bushing) and 
disconnect condition 
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Buses Insulators condition 

Capacitor banks Bushing / insulator 

Capacitor banks Condition of installed animal guarding 

Capacitor banks Fuse condition / blown 

Capacitor banks Ground vegetation overgrowth 

Capacitor banks Grounds intact 

Capacitor banks Leaking and/or bulging units 

Capacitor banks Perimeter enclosures, signs, interlocks 

Support structures All connections are intact 

Support structures Degradation / deformation / corrosion 

Support structures Grounds intact 

Support structures Loose/missing bolts and/or anchoring 

Circuit breakers Condition of installed animal guarding 

Circuit breakers Control cabinet condition 

Circuit breakers Degradation / corrosion 

Circuit breakers Indicator lights 

Circuit breakers Oil/fluid leaks 

Circuit breakers Oil/fluid levels 

Circuit breakers Operating mechanism 

Circuit breakers Operations counter 

Circuit breakers Position indicator 

Circuit breakers Pressure indicator 

Circuit breakers Signs/labels 

Fire Detection and Suppression systems (where 
applicable) 

Fire Control panels 

Fire Detection and Suppression systems (where 
applicable) 

Fire extinguishers 

Grounding Systems Grounds intact: Equipment types as applicable 

Voltage Regulators Abnormal noise 

Voltage Regulators Bushing/ Insulator check 

Voltage Regulators Condition of installed animal guarding 

Voltage Regulators Control cabinet condition 

Voltage Regulators Counter operations 

Voltage Regulators Degradation/ corrosion 

Voltage Regulators Grounds intact 

Voltage Regulators Oil leaks 

Voltage Regulators Oil levels 

Voltage Regulators Position indicator, drag hands 

Voltage Regulators Radiators and auxiliary cooling equipment 

Voltage Regulators Signs / labels 

Voltage Regulators Surge arrestor 
 

 

 

 

 
 


