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Portland General Electric Company
121 SW Salmon Street » Portland, Oregon 97204
PortlandGeneral.com

September 20, 2012

Public Utility Commission of Oregon
Attn: Filing Center

550 Capitol Street, N.E., Suite 215
P.O. Box 2148

Salem, OR 97308-2148

RE: UM 1384 PGE’s 2011 Meter Test and Inspection Policy Annual Report

Enclosed for filing is PGE’s 2011 Meter Test and Inspection Policy Annual Report. The
report is required by the OPUC's Electric Utility Metering Policy (Section S), the
UM1206 Stipulation, and PGE’s own Meter Test and Inspection Policy.

PGE provided a copy of the annual report to OPUC Staff June 13, 2012 during
discussions with them. PGE is filing this report via the filing center to comply with the
new general directions on the filing of reports.

Should you have any questions regarding this filing, please contact me at (503) 464-
7818.

Please direct all formal correspondence and requests to the following email address
pge.opuc.filings@pan.com

Sincerely,

[t e

Karla Wenzel
Manager, Tariff Analysis and Administration

Enclosures

cc: Jerry Murray, OPUC
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1. OVERVIEW

Portland General Electric (PGE) follows the guidelines of ANSI C12.1-1995 Code for Electricity
Meteringto evaluate the performance and accuracy of new and installed metering systeins.
PGE’s standards, practices and procedures for maintaining the accuracy of electtic meters are
based on accepted natichal metering and quality standards, and are maintained in compiiame
with applicable 1eguldt01y requirements and rules. The function of PGE’s metering policies,
procedures and practices is to properly apply, install and maintain meters dnd metering systems
to ensure accurate measurement of the energy used by each custonier,

In addition, PGE uses the meter inventory data base, PowerTrack, the mietér reading
consumption databases (P+4 and the Meter Data Consolidator), and the Customer Information
System (CIS), to monitor the aceuracy of installed metering systems and to verify correct
customer billing.

In-Service Random Sample and Petiodic meter testing-are used to evaluate. the accuracy of
installed ineteiing systems and to detect inaccurate meter groups. Statistical information from
thistesting is used to determine. future maintenance and testing;

PGE follows National Institute of Standards Technology (NIS T) requirements to ensure that
watf-hour.measurement equipment, used to test the accuracy of billing meters, is corréctly o
calibrated, PGE mainfains a Standards Laboratory that is responsible for the certification of all

watt-hour standards used within PGE.

Page 1 0of 14



Partland General Electric
2011 Annual Report and Certification to OPUC

2. METERING MANAGEMENT REVIEW

The review of PGE metering policies, practices, and procedures shows that PGE is in compliance
with the following: ANSIC12.1-1995 Code for Electricity Metering, ANSI Z1.9 Sampling
Procedures and Tables, OPUC Electric Utility Metering Policy, and applicable sections of the
ORS and DAR.

The PGE Electric Metering Test and Inspection Policy (included in Section 15) outlines the
procedures used to divect the electric metering test and verification programs. The standards,
practices and. procedures for maintaining the accuracy of electric metering systems are based on
acceptable national nietering and quality standards, and are maintained in compliance with
applicable regulatory requirements and rules.

PGE metering practices and programs direct the surveillance of metering systems and customer
service facilities; The results of the surveillance efforts are used to determine potential trends in
the installed metering systems: Statistical inforfnation is then used to determine future
maintenance and testing.

All test equipment used to validate méteritg accuracy is traceable to NIST or athernationally

recognized standards organizations or laboratories. Calibration standards are used to verify test
equipment accutacy every six months.
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3. SUMMARY OF SIGNIFICANT DEFICIENCIES

PGE identified Five (5) wiring etrors on existing metering systems. These errors were found
while performing quality assurance checks, maintenance activities and meter reading. They ave
listed on the attached document,
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4, CORRECTIVE ACTION PLANS

There were no failed Jots found among the thirteen (13) Periodic PMGs.

There dre no open CAPS for PGE meters.
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5. HOMOGENOUS METER GROUPS AND PERIODIC METER
GROUPS

For2011, in-service periodic meter testing and random sample meter testing was performed for
all installed meters under the post AMI meter deployment program.,

For 2011 PGE had thirteen (13) Periodic PMGs and twelve (12) Homogenous meter groups. The
meter groups are listed on the attached document.
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0503-IN-ISAZ

0503-IN-1SA3

0505-1N-INA2

U505-IN-INA3

0508-IN-ISAZ

0507-IN-ISA2

0508-IN-INA2

0524-AB-A3TL.

0534-IN-ISA2

0536-IN-ISAZ

0541-AB-A3TL

0545-IN-1SA2

P12:05623

P12-0525

P12-0526

- Portland General Electric .
2011 Annual Report and Certification to OPUC.
Section 5~ Meter Group Listings for HMGs and PMGs

P12-0527

P12-0528

P12:0529

P12-0530

P12-0531

P12-0615

P12-0812

P12-0815

SubStation
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6. SUMMARY OF METERING AUDITS

Annual Test and Inspection: Large Commercial and Industrial customers.served by
substation mietering. _ _ _
Bi-annual Test and Inspeclion: Commercial and Industrial customers with an aveiage load
greater than 1.0 Megawatts.

5 Year Test and Inspection: Customers with an average load between 500 kW and 1.0

Megawatts. _ L
12 Year Test and Inspection: Customers with an averageload less than 500 kW,
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7. STATISTICAL SUMMARIES OF INSPECTIONS/TESTS AND CAP
RETIREMENTS FOR HMGS

For 2011, in-service random sample meter testing was .per'fbrmcd‘ forall installed meters under
the post AMI meter deployment program on twelve (12) HMGS.

There weie rio CAP retirements required in 2011,
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8. LISTING OF UNIQUELY DEFECTIVE METERS FOUND IN
SAMPLE METER TESTS BY HMG

For 2011, in-service random sample reter 'te'sting was perform_ed for all installed meters under
the post AM[meter deployment ptogram on twelve (12) HMGS.

There were eight (8) uniquely defective meters found in Sample Meter Tests for 2011,
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9. LISTING OF METERING HAZARDS, FAILURES, AND MAJOR
DEFECTS FOUND IN PERIODIC TEST PROGRAM

No-data found on metering hazards; failures, and major defects found in the Periodic Meter Test
Program.
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10 INSPECTIONS/TESTS AND TARGETED CAP RETIREMENTS.

All of the thirteen:(13) Periodic lots tested by PGE, passed the ANS] testing, PGE hias rio meter.
groups requiring a Cottective Action Plan (CAP) for meters tested in 2011,
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11.CHANGES TO PGE METERING PRACTICES

PGE will be seeking a change to Section 5 Watt-hour Standards and Standardizing Equipment as
4 means fo align its meter test policy with current practices. With. the advanceiment of technology
and the:Company’s utilization of new equipment, calibrating to the national standard is enhanced
with greater benefits and results achieved. A change to the policy is needed to define this, We
expect to file a Motion to Aménd he Meter Test Policy within the next four to six months to
bring about the update to the policy.
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12.MULTI STATE UTILITIES REPORT

Not Applicable
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13.NUMBER OF QUALIFIED METER TECHNICIANS BY
CLASSIFICATION

The technical staff in PGE Meter Services consists of

Meter Foremen — four (4)

Meter Technicians ~ four (4)
Journeyman Metermen - sixteen (16)
Apprentice Metermen ~ two (2)
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14 ANTICIPATED UTILITY POLICY CHANGES REQUIRING
COMMISSION APPROVAL

There are no anticipated policy changes.

Page 14 of 14




PORTLAND GENERAL ELECTRIC
ELECTREC METERING TEST AND INSPECTION POLICY

PROCEDURES FOR MAINTAINING THE
ACCURACY OF PORTLAND GENERAL ELECTRIC CO
STANDARDS, STANDARDIZING EQUIPMENT, METERS AND
METERING SYSTEMS

Revised June18, 2008
Revised Septenther 1, 2010

. Scope

This document outlines the procedural requirements of Portland General Electric’s
(PGE) scheduled electric metering test and verification programs. This policy is
subrmitted 1o satisfy the Electric Utility Metering Policy issued on July 20, 2000 by
the Oregon public Utility Commission.

This policy revision incorporates changes reflecting PGE’s OPUC-approved

Advanced Metering Infrastructure (AMI) deployment pr ogram which installed new

solid-state electronic meters, and a fixed two-way communications systein that
allows the antomated collection of metering data.and for sending. signals fo the meter,

AlL(100%) AMLmeters-have been tested by the- manufacturer prior-to- shipment;:

and approx 3% were additionally fested by the Cmnpany prior t¢ deployment
and idstallation. Installation of AMI meters began in 2008 and concluded in 2010.

. General

The intent of PGE’s metering policies, procedures and practices is to properly apply,
install and maintain meters and metering devices to ensue the aceuracy of custoner
metering, No metét ot metering device shall be placed in service; or allowed to
remain in service, that hias an incorrect register constant or watt-hour constant; that is
mechanically or electrically defective, incorrectly connected, installed, or appl;ed or
that is outside accepiable performance levels. No device shall be placed on orina
meter or metering system that could adversely affect the accuracy or performance of

the meter or melering circuit.

PGE’s standards, practices and procedures for miaintaining the accuracy of electric
mieters and metering:systems are based on accepted national metering and quality
standards, and are matirtained in compliance with applicable regulatory requirements
and rules.

The company has established practices/programs for continuing surveillance of it’s
metering systems and customer service facilities to determine snd take appropriate




action concerning hazards, failures and defects associated with metering systeins and
customer service facilities.

All company employees and company contractors wheo- perfbrm. work associated with
customer metering systems shall be trained and be alert i1 the normal cowrse of their
daily work to identify and report safety, security, revenue and other metering defect
issues.

3. References
This document references the following documents:

o The Company’s METER SERVICES PRACTICES shall be used o communicate and.
implement metering policies, standards and procedures internai to the company and to
applicable contractors.

e ORS 757,250 and OAR 860-023-0015 shall be used as minimum legal standards for
metering system compliance.

e ANSICI12.1-1995 Code for Electricity Metering shall be used as a minimum
maintenance standard for accuracy performance for standardizing equipment-and in-service
tests and meteting dévices,

o ANSIASQC 71.9-2008 Sampling Procedures and Tables for Inspection by Variables for
Percent Nonconforming shall be used as a minimum standard for sample testing.

e PGE’s Otegon Electric Service Requirements booklet will be used at the minimum

standard for new meterinig and service installations,

Public Utility Commission of Oregon Order No. 08-245.in UE 189,

-]

4, Definitions

(a) Defective Meter Group — Anidentified homogeneous group of meters, or distinet
subdivision thereof, that has an unacceptable level of performance.

(b) Homogeneous Meter Group (HMG) — A group of meters produced by the same
manufacturer, having related type designation, of the same design and the same
rélaticnship of parts,

(c) Met‘eii‘ng System ~ The entire metering circuit and installation meluding all
sensing, measuring, conversion, totahzmg, registering and communication
devices as well ds enclosures, wiring and communication links.

(d) NIST — National Institute of Standards and Technology, under US Dept. of
Commerce,

{e) Petiodic Meter Group (PMG) ~ A group of metering systems tested, inspected,
and verified in a specific year that are on the same test frequency in a Periodic
Meter Test Progiam.

() Uniquely Defective Meter — A meter selected for random sampling with accuracy
performance. characteristics greater than + 5% resulting from unique physical.
expeuence or umque electrical experience and is not representative of other in-
service meters in its HMG.

(g) Sample Meter Test Program ~ An established random pattern of testing meters
belonging to a HMG whereby each meter has an equal epportunity fo be selected
for testing each year.



() Periodic Meter Test Program — An established scheduled pattern of meter testing
and site verification where each site will be selected according to a designated
regular time-interval,

(i) Company ~ Portland General Electric.

(]) AMI Metei— a solid-state electronic meter which provides for two-way
comimunications to allow the automated collection of metering data and for
sending signals to the meter.

5. Watt-hour Standards and Standardizing Equipment
(&) PURPOSE:
To ensure that watt-hour measurement equipmient, used to test the accuracy of
billing meters, is correctly calibrated and traceable to the National Institute of
Standards Technology (NIST).

(b)Y RESPONSIBILTY:
Portland General Electric naintains a Standards Labmatoa y that is responsible for
the certification of all portable watt-hour standards used within PGE.

(€) SUMMARY OF METHOD:
PGE uses three Transport Primary Watt-hour Standards. Each Primary standard is
- shipped directly to Radian Research, Inc on an annual basis for NIST traceable
certification. Request for certification is initiated by PGE-and takes an average of 30
days. The three Transpor( Primary Watt-hour Standards are returned from Radian with
applicable correction factors and certification documents. These docunients are kept on

a. temperature-controlled room.

Portable Secondary Watt-hour Standards are certified every six months by PGE’s
Standards Laboratory by comparison with a Transport Piimary Waft-hour-
Standard. “Calibration-Due” Notification is sent to the assighed personnel
approximately 2 weeks before certification is due. A cerfified Portable Secondary
Watt-hour Standard is provided to the personnel on a temporary basis until
certification is complete. A certification tag is applied to the standard in a visible
location, with the date and the initials of laboratory personiel who performed the
certification. Certification documentation is kept in the Standards Laboratory.
Applicable correction factors are sent with the Secondary Standard. Portable
watt-hour standards are replaced when they can no longer be calibrated.

6. New Meter Quality Assurance
(a) PURPOSE :
To assure meters meet PGE accuracy requirements before acceptance or installation in
accordance to ANSI C12.1 ~ 1995.

{b) RESPONSIBILTY:
Meter Services is responsible for testing all meters and meter equipment, with the
exception of substation metering. The company requires 100% testing of all new meters

—file-in-the Standards Eaboratory;The Transport Primary Watt-hour Stantard 8 stored i




or meters that removed from service and returned to stock. The.meter manufacturer shall
test all new single-phase and three-phase ileters before being shipped to PGE. T he
manufacturer shall also provide certified test data for all new meters received by PGE.

(¢) SAMPLING METHOD:
Sample testing of new single-phase, self:contained, non-demand meters is accomplished
by randomly selecting 2 pallets from each slnpment of 20 pallets received. Tn the case of
shipments of less than 20 pallets, 10% of the shipment is.randomly selected for test.
Testing is then done in accordance with {lie American National Standard Code for
Electricity Metering (ANSI) C12.1 - 1995, Section 5. If none of the sample tests are
outside the PGE spemﬁuaimns ofi either heavy load.or light load tests, the shipment will
be-accepted without further testing

In the case of small shipments or when the meters represent new technology or special
use devices, PGE miay elect to test more thai 10% of the shipment.

The PGE accuracy requirement for new meters at light and full loads is as follows + 0.3%
for electronic meters. Any sample test lot found to be outside acceptable aceuracy limits
would be held until the Meter Services manager and the manufacturer make a
determination as to who will make repairs or recalibrate.

7. In-Service Random Sample-M‘e‘ter Testing
(&) PURPOSE

mf:ounatwn on whlch t() basc_ ﬁztuu, mamtename and 1es£1n0

The in-service testing program will include watt-hour meters of the following types:
Self-contained

e  Single-phase non-demand

e Network non-demand

e  Polyphase non-demand

(b) METHOD:
Random sample of meters will be drawn annually from each applicable Homogeneous
Meter Group'using PGE’s Meter Asset Database, for the sample lots that are scheduled
for testing, Sample fots will be created and scheduled in the following manner:

As a genetal rule meters will be grouped by PGE equipment type, manufacturer, and
medel having the same design and relationship of parts, Exception to the rule will be
large homogeneous meter group (HMG) over than 150,000 meters. Large HMG’s will be
divided into sub-groups no larger than 100,000 meters by serial number range, Al
meters meeting the defined criteiia will represent a lot and will be given a lot name and
Iot year. From this lot a random sample and alternates will be drawn. All meters in the
lot will have the same chance of being selected as a sample ‘item.

Each group’s sample size will be based on a table derived from




ANSI/ASQC 71.9-2008 Sampling Procedures and Tables for Inspection by

Variables for Percent Nonconforming. The statistical sampling method shall be

based upon ANSFASQC Z1.9, Section B, Part If Double Specification Limit. An
Acceptable Quality Level (AQL) is a nominal value expressed in terms of the
percent of metérs tested outside the specification limits. An acceptable AQL
used for analysis will be 2.5 %. The Maximum Allowable Percent Defective (M)
for each meter sample lot will be determined from ANSI/ASQC Z1.9, Table B-3,
“Nounal Inspection™. Sub-lots fot a single lot will not be created unless a lot
fails. In the instance of a failed lot, the lot will be-divided not to exceed 5% into
sub-lots by chronological age or geographic area. This will be done to detetmine
and localize the failing serial number range. This sub-lot:method will continue
for all subsequent years until all sub-lots pass the analysis and/or the failed sub-
fot(s) are removed from service.

The test results of uniquely defective meters will be excluded from the statistical analysis
only if the cause of the error can be attributed fo external causes or oufside forces (i.e.,
vandalism, tampering, lightning, corrosive environment, etc},

(¢) TEST RESULTS ANALYSIS:
Sample plan test results will be analyzed by a mathematical method based on
ANSVASQC Z1.9-2008, If the analysis of the sample indicates the E stimated Lot
Percent Defective exceeds the Maximum Allowable Percent Defective (M), the
undcceptable lot may be further subdivided by age, geographic location, or'other factors
that might affect accuracy. Additional samplu will be drawn ot any sub lot that is

unacceptable: The other-sub-lots will require no-further testing:

Those stib-lots where the Estimated Lot Percent Defective exceeds the Maximum
Allowable Percent Defective (M) on the second sample test will require re-
calibration or retirement within four years ualess the lot fails due to nieteis
running fast. Fast running meter lots will be removed from setvice at a more
aceelerated rate;

The compary shall evaluate annually the uniquely defective meters found for
each HMG during the previous year sample-testing program. The evaluation will
recognize meters with design or manufacturing deficiencies that demonstrate an,
excessive pumber of premature failures or are developing a history of poor
perforinance.

8. In-Service Periodic Meter Testing
(a) PURPOSE:
The purpose of this testing and verification program is to identify and correct inaccurate
and defective metering systems. Additionally, this program is to detect inaccurate meter
groups and yield statistical information on which to base future maintenance and testing.




This in-service program includes watt-hour and demand nieters that are self-¢contained
and instriment transformer rated meters equipped with demand repisters, inclading
multi-function demand,

(¢} METHOD:
Meters and ritetering systems covered under this test program will be tested and inspected
at minimuim of 12-year inteivals in accordance with ANSI C12.1-1995, Large
Conunercial/Industrial customers served by substation metering will receive annual meter
testing and inspection, Commercial/Industrial customers that have an average load
greater than 1 Mw will receive bi- annual meter testing and inspection. The meters on
services with an average load between 500 kW and 1 Mw will be tested and inspected
every 3 years. Meters will be divided into groups based on PGE equipment type and
manufacturer. '

An acceptable neter sh_ail be defined as one that vields an as-found average accuracy of
100 2 percent. ANSIC12.1-1995, Methed 1, will be the basis of calculations for-
weighted percent registration.

All meters with an error greater than + 5 % in as-found testing will be declared uniquely
defective and removed from service, The test results of these meters will be excluded
froni the statistical ahalysis only if the cause of the error can be attributed to external
causes or outside forees (i.e., vandalism, tamipering, lightning, corrosive environment,
etc).

e G- W etering - Transfornrers—
(a) PURPOSE:
To ensure that metering transformers are accurate in accordance to ANSI
C12.1-1995 and ANSI G57.13.

(b) RESPONSIBILITY:
Meter Services is responsible for testing Current and Voltage transformers that are used
for revenue metering. Only personnel who have thorough practical and theoretical
knowledge and adequate training in the use of transformers shall conduct the tests.
Transformer test equipmient accuracy will be traceable to National Institute of Standards

Technology (NIST).

{¢) SUMMARY OF METHOD:
The company requires 100% testing of all transformers, new or returned from service.
New transformers will have certified test results from the manufacturer and will be
sample tested for quality assurance. The sample will be 10% for all secondaiy
transformers with no less than 4 transformers of any lot to be tested. New primary
metering transformers will be 100% tested when received.

(d) TESTING:




Shop Tests will comply with ANSI C12,1-1995, SECTIONS: 5.3.2.1and 53.2.2.
Metering Transformers will be 0.3 accuracy or better. Transformers that fail ANSI tests
will be retired or returned to the manufacturer.

e ANSICI2.1-1995: 5.3.2.1-~-Pre-installation Test

o ANSIC12.1-1995; 5.3.2.2---Transformers Removed from Setvice

Field Testing will comply with ANSI C12.1-1995, SECTION: 5.3.3.2, 53.3.3, and
5.3.3.4. Thesc tests-will be pwfmmed at each meter test. Ifa t;ansfo;mm fails E.hesc tests
they will be removed froni service as soon as possible and tested 1t the shop.

s ANSICI2.1-1995: 5.3.3.2---In-Service Inspection

e  ANSICI12.1-1995: 5.3.3.3-.-Heavy Burden Test

o  ANSI C12.1-1995: 5.3.3.4---Secondary Voltage Test

10. Testing and Verification Methods
(a) RESPONSIBILITY: _
Meter Services is responsible for operating, maintaining, and revising as necessary this
metering test and verification program. Meter Services; or an approved contractor for
PGE, will perform the tests and verifications (in-field and in-shop) on seélected inetering
systems and record results.

{(by TESTING:
Meters may be field tested or removed and brought back to the Meter-Shop for Eestmg

Meter covers shall not be removed prior to an as-found meter test, if possible.. The:

“meter tester shall handle nveters with care during testing. Watt-hour tests are performed
at 100 percent of nameplate test current (FL)and 10 percent of nameplate test current
(LL) in accordance with ANSI C12.1-1995.

An acceptable meter shak'f be defined as one that yields an as-found average accuracy of
100 + 2 percent. ANST C12.1-1995, Method 1, will be the basis of calculations for
weighted average percent registration.

(¢) CALIBRATION: .
Mechanical iheters shall be adjusted if the as-found average deviation of watt-hour
meter test results exceed + 1 %.

When adjusted, meters shall be re-calibrated to within a + 0.5 % error tolerance at full
and light load.

(d) VERIFICATION:
Meter system verifications will be preformed on all meteting installations when
tested; this includes periodic and sample tests along with new, transformer
service installations 90 days after the service was energized, The purpose of the
verification is to assure the correctness of the meter installation and associated
records, it will include the following when applicable:



Meter testing
Demand register testing
Cortectness of meter application
Meter loading
Correctness of billing constant (i.e., multiplier)
Correctness of wiring
Condition of wiring
Cuirent transformer sizing
Quality and ratio of instrument transformers(verify nameplate data)
Current transformer burden tests
Voltage measurements
Current measuremeiits
. Phase angle test
Instantaneous power factor measurcments
. Security of the metering system and components
Accessibility of the meter and other metering devices
Safety of the metering system and site
Safety and condition of the eléctric distribution system
Current diversion
Revenue implications (i.e., customer under-billing or over-billing)

SYPREQOUEOZAEIIASTIONBTUO R

11. Security and Revenue Protection | -
PGE will maintain documiented proeedures to insure and verify the pliysical security
and. safety of metering installations through: training of personal, control of sealing

and focking devices; and instaltlation of sealy anid Tocking devices Tor meter system
security and integrity, Additional controls-will be used for meter information
technology security. Password protections will bé maintained for programmable
meters to prevent unauthorized adjustment, programming or data acquisition,

Revenue validation and protection programs will include training of field and billing
personnel and high/low energy usage audits designed to trigger consumption
investigalions. Qualified personnel are asmgned the responsibility to investigate field
conditions that may have loss of revenue implications.

12, Electric Service Requirements
Specific applications of the Electric Utihty Service Equipment Requiremenits Comnittee
(EUSERC) manual are described in the PGE’s, Oregon Electric Service Requireinents
booklet. This publication provides an important element in ensuiing proper metering
installations. '

13.Record Keeping
Records will be maintained for all laboratory and field test standards by serial dumber.
Records for standards will be maintained for the life of the equipment plus five years. Test
records will be maintained for all mietets and auxiliary transformers for the life of the
equipment plus one year. All energy diversion investigations will be recarded and records
will be maintained for five years,




14. Annual Metering Managemen{ Review
PGE will annually evaluate the currency of its metering policies, practices and procedures.
with updated national and state regulations, standards and guidelines. PGE willimaintain a
documented management review program to ensure compliance with OPUC regulations and
established company policies and directives.

15, Annual Reportand Certification to OPUC
Meter-Services will submit an annual cerlification report to the Commission as sgt out'in
Section S of the OPUC’s Electric utility Metering Policy.
Included in the réport are:

nOmET 0w

Jupeet
"

Meter group descriptions

Numbes of meters in the group

Number of meters tested per group

Mean of the as-found Average Accuracy for each group

Standard deviation of the as-found Average Accuracy foreach group
High/low range of the as-found Average Accuracy for each group
Percentage above/below 100 :+ 2 % Average Accuracy foi each group
Nuitber of meters uniquely defective per HMG group listed by cause and analysis of
defects _

Proposed action for future tésting and maintenance based on test results
Meter Aundit failures listed by cause and analysis of defects for PMG's

Nonconformance Revenue Implications

The number of qualified personnel employed by PGE

R s

Executive Summary of Annual Metering Management Review




Oregon Public Utility Commission
Electric Utility Metering Policy

The Oregon Public Utility Commission has adopted this policy as a réasonable and prudent
utility practice to ensure the accuracy and correctness of'customer metering and billing.

Scope « This document outlines the requirements for Oregon régulated electric utifities to satisfy
Oregon Publlic Utility Compnission (OPUC) regulations related to electric meter testing and
verification programs, maintenance of watt-hour standards and standardizing equipment, and
the annual reportmg to the OPUC. (See OAR 860-023-0015 and other related metering
regutations in Section D.)

General

1. Each customer meter and metering system shall be installed and maihtained to aceurately
measure, register and record the energy used by the customer.

2. Each ulility must install and maintain accurate and reliable customer metering systems in
comptiance with OPUC regulations and prudent utitity practice in a manner that is traceable
and in conformance with national NIST standards of measurement.

3. Each utility shall have written policies; practices, arid programs to ensure the accuracy,
proper installation, safely, maintenance, and security of its customer metering devices and
systems.

4. Each utility shall report changes. in metering policies and practices annually to the OPUC.

5. Each utility’s metering policy and revisigns shall be approved by the Commission prior to
implementation. {See ORS 757.250 and OAR 860-023-0015}.

Definition of Terms

1. Defective Meter Group — An identified homogeneous group of meters, or distinct subdivision

_ thereof, that has an unaceeptable level of performance.

2. Homogeneous Meter Group (HMG) — A group of meters produced by the same
manufacturer; having a related type designation, of the samie design and the same
relationship of parts. .

3. Metering System ~ The entire metering circuit and installation including all sensing,
measuring, conversion, totalizing, régistering and communication devices as well as
enclosures, wiring, and communication links.

4. NIST — National Institute of Standards and Technology, under US Dept. of Commerce

5. Periodic Meter Group (PMG) — A group of metering systems tested, inspectéd, and verified
in a specific year that are on the same test frequency in & Periodic Meter Test Program. (For
example, all melering systems that are tested and verified on 5-year repeal interval and that are
evaluated in a specific year shall be inclided in the same PMG group irrespective of meter
manufacturer type or mode! niimber. }

6. Should ~ Means “shall” (i.¢., mandatory) unless.a ulility has prudent justification for using a
higher or equivalent standard practice.

7. Uniguely Defective Meter - A meter selected for random sampling with accuracy
performance characteristics greater than + 5% resulting from unique physical experience or
unique electrical experience and is not representative of other in-service meters in its HMG.

8. Sample Meter Test Program -an established random pattern of testing meters belonging to
a HMG whereby each meter has an equal opportunity to be selected for testing each year.

9. Periodic Meter Test Program - an established scheduléed pattern of meter site verifications
where each site will be selected according to the utility's designated regular time-interval.
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ORUC Eleciric Utility Metering Policy, continued

D.

Applicable Oregon Laws and Administrative Rules {partial list)

1.
2

3.

ORS 757.250 and 757.255 — Directives for reasonable OPUC rules, standards and policies
that address "examination and testing” of utility service installations and measurements.
OAR: 860-023-0005, 860-023-0010, 860-023-0015, 860-021-0120, 860-021-0730, &
860-024-0010 — OPUC rules that address minimum standards associated with customer
metering and facilities maintenance.

OAR 860-021-0135 — An OPUC rule that covers customer billing adjustments.

References - In addition to the Oregon regulations in Section D, each utility should comply with

..shall.be: described ineach utility's publication on elettric serviee requiremeénts:

national, state, and industry standards in developing and carrying out its examination and
testing programs for customer metering systems. These standards include, but are not
lirviited to, the following:

NIST Handbook 44, Section 1.1 (General Code) and Appendix A (Fundamental
Considerations) as adopted Into State Law by OAR 603-27-635 — Minimum standards for the
specification, application, inspection and iesting, operation, and maintenance of customer

metering systems.
ANSI Standard C12.1-1995, Code of Electricity Metering — The minimum standard to he

followed by electrical utilities for the examination and testing of customer metering systems

and metering devices to ensure traceability to NIST standards.

ANSI/ASQC Standards Z1.4 (for attributes) and Z1.9 (for variables) — Random sampling and
non-conformance identification methods. Each utility shall use the appropriate sampling
method based on the humber of variables and attributes evaluated for each HMG.

Electric Utility Service Equipment- Requirements Committee (EUSERC) Standards - This is
the established guideline for each utility related to service sntrance requirements for
customer owned equipment. Specific applications of EUSERC Standards for each utility

Reference Standards and Standardizing Equipment

1.

2,

Utility reference standaids equipment {e.g., basic reference, transport, and working
apparatus) shall comply with Subsection k.2,

Standards equipment and verification schedules shall be addressed in each utility's metering
policy and shail be approved by the OPUC. (See OAR 860-023-0015(5).)

New Metering Device Acceptance

1.
2.

New meters and metering devices shall meet the minimum standards established in
Subsection E.2. .

All new meters, instrument transformers and other metering devices that can affect customer
metering or billing accuracy shall be tested by the manufacturer or the utility before being
nlaced into service.

i & utility relies on a manufacturer to perform the testing, the utility must have an effective
guality assurance program to ensure the accuracy and guality of the new meters.

The testing and quality assurance programs covered in subsections 2 and 3 above shall be
addressed in each utility's metering policy that is approved by the QPUC.

Acc‘:eptab!e Performance for Meters and Metering Devices

1.

In-seérvice meters and metering devices shall be maintained with an accuracy performance
as specified in OAR 860-23-0015 and Subsection E.2.

2. Meteis and metering dévices shall be properly applied, installed and maintained to enstre

accuracy of customer billings.
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OPUC Electric Utility Metering Policy, confinted

L

- Evidence of curent diversion:

In-Service Metering System Inspection, Testing, Maintenance, and Verification

1. The frequency of metering system audits, including tests, inspections, maintenance and
verification of customer metering systems:will be determined by each utility in conformance
with QPUC regulations national standards, manufacturer recommendations, and prudent
utility praictice giving due consideration to the type of mefering systems involved and the
consequences for failure,

2. Each utility shall have wiitten practices that address meter system audits with checklists
detailing the procedures. Each utility's audit practices shall specifically address meter
system safety, accuracy, proper installation and apphcat:on security, current diversion
prevention, wiring verification, and billing validation issues. Meter system audits should
cover the elements addressed in Appendix A.

3. At minimum, the audit schedules of in-service: metering systems shall comply with the annual
program plans covered in Subsection E.2. and as approved by the QPUG,

4. All transformer-rated metering systems shall be tested, inspected, and verified after

installatiof.

Security

1. Metering seals and locking devices shall be cohspictious and reasonably permanent,

2. Each utility shall have established sealing and password protections within its metering
systems to prevent unauthorized entry, adjustment, programming, or data acquisition.

Revenue Validation Programs - Each uiility shall have established procedures/programs. for
identifying and detectihg:

+ [ncorfect billing;

o Evidence of tampering; and,

Meter Groups ,
1. Each utility shall stratify its meters into appropriate HMGs for the Sample Meter Test
Program and PMGs for the Periodic Meter Test Program.

Random Sampling Techniques for In-service Metering Systems

1. ANSIASQC Standards listed in Subisection E.3.shall, at minimum, be used as the basis for
random statistical quality contro] and random sample selection of meters. Inspection level
"General il - Normal" shall be used. A uniquely defective meter may be removed from the
sample testing analysis. _

2. Acceptable Quality Level (AQL) of 2.5% shall be used annually for determining the
acceptability criteria for each HMG,

3. If arandomily sampled HMG is determined to not to meet the acceptability criteria of
Subsections M.1. and M.2., it shall be classified as a defective meter group.

Corrective Action Plans and Rejections of Metering Devices

1. Each utility shall have effective and expeditious procedures for handling defective meters
and metering devices, defective metering -systems, and defective meter groups.

Z. For each defective meter group a Corrective Action Plan (CAP) shall be submitted to the
OPUC in the utility's annual metering report. The plan shall address the following: corrective
action schedules and costs; annual testing and verification actions: customer impact; and
utility revenue impact.

3. When a HMG fails the acceptability criteria for a second time, the HMG shall be prompily and
completely removed from service, within four (4) years unless otherwise approved by OPUC.
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e The-aninuak report-and-certification to-the:OPYC shall-contain the-following-information

QPUC Electric Utility Metering Policy, continued

Continuing Surveillance

Each utility shalt have procedures/programs for continuing surveflance of its metering systems
and customer service facilities to determine and take appropriate action concerning hazards,
failures and defects associated with metering systems and ctstomer service facilities. All uldlity
employees and utllity contractors (including, but not fimited to, meter readers; meter & service
personnel, and other operating employees) who perform work associated with customer
metering systems shall be trained and be alert in the normal course of their daily work to identify
and report safety, security, revenue, and other metering defect issues.

Record keeping _
The records of metering inspections and tests shall be retained in accordance with OPUC
regulations and prudent utifity practice. The retention of records shall be sufficient to identify

fong-term trends.

Qualified Metering Parsonnel
Each utility shall only employ or contract with qualified metering personnel who have recewed

sufficient training and have demonstrated competency in the type of metering systemto be
worked.

Annual Meteéring Management Review

1. Each utility shall annuaily evaluate the currency of its metering policies, practices and
procedures with updated national and state regutations, staridards and guidefinés.

2. Each utility shall have a documented management review program to ensure compliance
with OPUC regulations and established Sompany policies and directives.

Annual Report and Certification to OPUC

1. Overview statement describing the utility’s metering programs and practices to ensure

metering accuracy and correct customer hilling;

Narrative of the utility's annual metering management review (see Section R);

Summary: of any significant deficiencies found related to the utility’s metering. systerns;

Submiittal and update on metering CAPs, if any;

Meter group listings for HMGs and PMGs inciuding significant group modifications;

Summaries of metering audits completed in previous year for each PMG i compliance with

Appendix B, Section B.;

Statistical summaries of inspections/tests and CAP retirements completed in previous year

for each HMG: shall comply with Appendix B, Section A.;

8. Alisting of uniguely defective meters found in the Sampie Meter Test Prograim by HMG that
summarize. findings, failure cause and company corrective action;

9. A listing of metering hazards, failures, and major defects found in the Periodic Meter Test
Pragram by PMG that summarize findings, failure cause and company corrective action;

10. Summary of inspectionsitests and targeted CAP retirements planned for the current year for
each HMG and each PMG; ' _ _

11. Summary of changes to the utility's metering standard practices, if any;

12. For utilities that have multi-state metering programs, provide an Oregon-only breakout report
for items 1 through 11 above;

13. Number of qualified meter technicians working in Oregon by job classification; and,

14. Andicipated utility policy changes requiring approval by the Commission.

o LN

=~

Adopted by the Oregon Public Utility Commission on July 20, 20600, to become effective on
January 1, 2001.

Fite>>= PAUtility Safety\ELECTRIC\POLICIES\Reviged Elec Metering Policy.rtf
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OPUC Electric Ulility Metering Policy, continued

Appendix A

Meter System Audit

The metering system audit assures the correctness of the meter, the installation and
associated records. An audit covers the following items as applicable to the meter system
and to the tanff rate application involved:

Meter testing

Demand register testing

Correctness of meter-application

Meter loading

Correctness of billing constant (i.e., multiplier)

Correctness of wiring

Condition of wiring

Current transformer sizing

S B - B NN S N

Quality and ratio of instrument transformers

- 10.Current transformerburden-tests

11. Voltage measurements

12, Current measurements

13.Phase angle test

14, Instantaneous power factor measurements
16.Security of the metering system and components

16. Accessibility of the meter and other metering devices
17. Safety of the metering system and site

18. Safety and condition of the electric distribution system
19. Curfent diversion

20.Revenue impﬁcaﬁons (i.e., customer underbilling or overbilling}
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OPUC Efectric Utility Metering Policy, continued
Appendix B - Summaries

A HMG Statistical Summaries to beincluded in the annual report to the OPUC shall
include the following minimum information for each HMG:
1. Meter group description and identification code (For each HMG also include
manufacturer, model and subdivision if applicable)
Numbers of meters or metering systems included in the group
Nurnbers of metering systems planned to be tested and inspected during the report
period

&M

The average metering accuracy and standard deviation found

The highest and lowest meter test accuracy found

Number of meters that tested more than +/- 2 percent

Number of uniquely defective meters éxcluded from above analysis, items 5 though

7.

9. Number of uniguely defective meters in item 8 above with manufaciurer major
defects

10. Number of other meters, not including uniguely defective meters, excluded from
above analysis, items 5 through 7

11. ANSI/ASQC Z1.4 or Z1.9 analysis conclusions

12. Number of metering systems found inciuding uniquely defective meters with

revenue underbilling implications (more that 2 percent slow)

0 NO o

13, Number of meétering systems found including uniquely defective meters with
revenue overbilling implications (more that 2 percent fast)

B. PMG Summaries to be included in the annual report to the OPUC shall include the
following minimum information, except each PMG with single-phase, self-contained
meters only shall have summaries the same as Section A above.

Meter group description and identification code

Numbers of metering systems included in the group

Numbers of metering systems planned to be audited

Number of meter systems actually audited

Summary data of meter systems found with major or critical defects by cause.

Summary of revenue implications related to item & above.

DU LN

Page b of 6




