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B. Summary of Key Findings 
 
From April 1, 2010, to August 25, 2010, Structure reviewed relevant documentation related to PG&E’s 
SmartMeterTM equipment, systems, and processes and compared it to industry standards, independently-
performed customer interviews, and PG&E-provided vendor specifications and internal documentation.  This 
evaluation principally consisted of an assessment of PG&E’s accuracy and conformity to meter standards, 
analytical procedures applied to customer data, business processes, and practices. Due to the number of 
systems and process within the PG&E framework, this Assessment reflects Structure’s opinion on only the 
scope of work which Structure was requested to perform. 
 
The CPUC tasked Structure with addressing three broad questions related to PG&E’s SmartMeterTM system, 
focusing on residential electric Customers.  Working independently and with the facilitation of the CPUC, 
Structure’s Assessment yielded the following findings related to CPUC’s inquiries involving PG&E’s residential 
electric SmartMetersTM: 
 

1. Does PG&E’s SmartMeterTM system measure and bill electric usage accurately, both now and since 
PG&E’s Smart Meter deployment began? 

PRESENT:  While Structure cannot ensure that all issues related to the SmartMeterTM program have 
been identified or that future issues may not develop at a later date due to process, controls, or 
technical modifications instituted after the completion of The Assessment, Structure’s evaluation 
provides the reasonable conclusion that PG&E’s SmartMetersTM are accurately recording electric 
usage within acceptable CPUC tolerances, and are being accurately utilized in Customer billing.   
 
SINCE DEPLOYMENT:  Although Structure was unable to test electromechanical and Smart Meters 
since PG&E’s program began, Structure reviewed PG&E’s SmartMeterTM program documentation 
issue logs, incident reports, and analysis of historical customer complaints and did not identify 
systemic issues in the measuring and billing of electric usage within PG&E’s SmartMeterTM system for 
the deployment period prior to our Assessment beyond those that had already been previously 
reported to the CPUC.  Identified exceptions related to meter and billing issues appeared to have been 
limited and did not appear to have been prevalent in the overall deployed Smart Meter population.    
 

 
2. What factors contributed to Smart Meter high bill complaints?  

 
High bill Customer complaint analysis took the form of scrutinizing PG&E’s internal meter data 
processing activities, reviewing historical data provided by PG&E, and performing Customer interviews 
related to high bill complaints. Structure’s Assessment identified multiple factors that appeared to 
contribute to the escalation of Smart Meter high bill complaints during late 2009 and early 2010, 
including:  
 
 Customer Usage: 

o Meter deployment schedules coincided with increased energy usage caused by a heat 
wave.  

o Some Customers experienced load changes that were reflective of changes in personal 
circumstances.  Examples included room additions, pool additions, and equipment 
malfunctions. 

o Electromechanical meter degradation that was also identified as part of Structure’s field 
meter testing.  

 Rates:  
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o Rate increases compounded the financial impact of the additional weather-related usage, 
resulting in higher bills that occurred as Smart Meters were being installed. 

o Incorrectly applied rates that were based upon historical premise assumptions.     
o Rate-based inquires that increased as Customer bills escalated.  Requests for new or 

renewed financial assistance through California Alternate Rates for Energy (CARE) were 
identified as potential reductions of financial impacts related to higher bills.   

 Customer Service: 
o PG&E processes did not address the Customer concerns associated with the new 

equipment and usage changes.  
o Customer skepticism regarding the new advanced meter technology was not effectively 

addressed by PG&E on a timely basis. 
o Customers interviewed during this assessment did not consider their complaint resolved, 

despite indications from PG&E and CPUC that the Customer agreed with the resolution 
o PG&E Customer complaint resolution did not provide of interval read information available 

with Smart Meters, which may have assisted Customers’ understanding of hourly usage 
patterns.  

 Process Issues: 
o Customers indicated that communications/notifications surrounding physical meter 

installation were lacking, or that the Customer had issues with the installation personnel.  
o PG&E utilized field meter readers for an average of 131 days after Smart Meters were 

installed, resulting in similar meter reading errors as electromechanical meters.  The 
transition to automate the Smart Meter data for use in billing was not clearly addressed 
with Customers.  

o PG&E’s system tolerances related to billing quality control were not stringent enough, 
resulting in multiple bill cancelations and re-billings, which were confusing to Customers.  

 
3. How does PG&E’s SmartMeterTM Program’s past and current operational and deployment compare 

against the framework of industry best practices? 

Structure found PG&E to have been historically in compliance, or have recently come into compliance, 
with the majority of Best Practices Associated with Smart Meters.  Structure identified several items of 
partial or non-compliance related to industry best practices during The Assessment, which have been 
recognized by PG&E through their presentations of information as shortcomings to be addressed: 
 

a. The lack of documentation verifying compliance with the Meter Deployment best practice to 
deploy WAN/LAN collectors prior to meter deployment.   

i. By not deploying the communication backbone prior to meter deployment, the time to 
transition meter reading from manual to Advanced Metering Infrastructure (AMI) 
system readings is exacerbated, extending to an average of 131 days over the 
implementation period.  This allows a continuation of the higher error rate associated 
with manual meter reading, and may contribute to the perception that the Smart 
Meters are inaccurate. 

b. The inability to verify compliance around: 
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i. The Meter Data Managements (MDMS)Interface best practice to correlate AMI meter 
events and alarms with Validation, Estimating and Editing (VEE) and Customer 
Information System (CIS) audits and checks for automated exception handling; and 

ii. The VEE Best Practice of MDMS must provide an on-line method, with workflow, 
resolving validation errors rather than reports.  

These lapses have created a situation where data required manual editing, causing cancel/re-bills and 
delayed processing of Customer data in a relatively small portion of the bills processed.  The 
cancel/re-bills and delayed processing potentially increased the days within a billing cycle presented in 
Customer’s bills, as reflected in a portion of the High Bill complaints, and furthered Customer 
perception that Smart Meters may not have been accurate.   

 
 
Based upon Structure’s review of requested PG&E documentation and Structure’s associated testing, 
Structure determined that previously-identified issues brought to CPUC’s attention were being appropriately 
addressed by PG&E.  Structure’s testing did not uncover issues that would challenge that PG&E’s Smart 
Meters were accurately measuring and recording electric usage, or that PG&E’s internal systems were 
accurately utilizing this data for billing purposes. Structure identified no relevant correlation between installed 
Smart Meters, impacts to billing on installed Smart Meters, and residential Customer Smart Meter high bill 
complaints.  Structure did identify certain events and circumstances, including sub-optimal Customer service 
and variable implementations of industry best practices that contributed to the increase in Smart Meter high bill 
complaints.  The concerns uncovered should be addressed, but did not appear to be related to the ability of 
PG&E’s Smart Meter System to measure and bill electric usage correctly. 
 
 

Overall, Structure found that the AMI technology deployed by PG&E appears to be 1) 
consistent with industry standards, based upon the goals of the AMI implementation 
and upgrades approved by the CPUC, and 2) accurate from a metering and billing 
perspective.  Structure identified gaps in Customer services and processes related to 
high bill complaints, and determined certain PG&E practices to be partially non-
compliant relative to industry best practices. 

 
 
The following Figure provides a high-level summary of Structure’s findings for each of the PG&E AMI 
Assessment’s areas of focus. 
 

Structure’s PG&E AMI Assessment Findings Summary 
Area Finding 
Laboratory Meter Testing All of the Smart Meters tested in Structure’s independent laboratory 

passed the accuracy testing.  The Smart Meters subjected to 
environmental stress testing in a controlled temperature chamber at 
reference, high, and low temperatures all fell within the American 
National Standards Institute (ANSI) standards. 
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Structure’s PG&E AMI Assessment Findings Summary 
Area Finding 
Field Meter Testing  Structure’s Pass/Fail Criteria was based upon the CPUC 

Standard of ±2.0% for electromechanical meters and Smart 
Meters.   

 Of the 613 Smart Meter field tests, 611 meters were successfully 
tested and 100% passed Average Registration Accuracy. One 
meter was found to have serious errors and be malfunctioning on 
arrival, and one was found to have serious event errors upon 
installation; these meters were therefore excluded from testing.  

 Of the 147 completed electromechanical meter field tests, 141 
meters passed and 6 failed Average Registration Accuracy. One 
meter was found to be non-functional, registering zero on all 
tests, and was therefore excluded from testing.   

End-to-End System Testing By utilizing a representative, small sample size to confirm meter-to-
bill system accuracy, Structure did not identify deviations during 
testing that indicated a systemic problem in the meter billing 
system’s accuracy.     

High Bill Complaint Analysis After reviewing and analyzing over 1,378 High Bill complaints, 
Structure did not identify pervasive issues with meter data or billing 
systems.  Results from 20 High Bill Complaint Customer interviews 
identified service issues around complaint management by PG&E 
and the CPUC.   

Best Practices Associated 
with Smart Meters 

Structure found PG&E to have been historically in compliance, or 
have recently come into compliance, with the majority of industry 
best practices associated with Smart Meters.  Structure identified 
several items of some concern during the Assessment, which have 
been recognized by PG&E, through their presentation of information, 
as shortcomings to be addressed. 

Security Assessment Structure concluded that PG&E has developed a cyber security 
framework that meets the objectives established in the Smart Grid 
industry’s OpenSG AMI-SEC Task Force “AMI System Security 
Requirements” that were reviewed as part of this evaluation.   

Figure 2:  Structure’s PG&E AMI Assessment Findings Summary 

 
  




