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6
General Specifications for EPS Meters
6.1
Application

(1)
This Section applies to all ERCOT-Polled Settlement (EPS) Meters.

6.2
Scope
(1)
This Section 6, General Specification for EPS Meters, provides the minimum functional and performance requirements for ERCOT-Polled Settlement (EPS) Meters.  Meters used for EPS Metering shall comply with all applicable American National Standards Institute (ANSI) C12 standards.

6.3
Metering Functions
6.3.1
Measured Quantities
(1)
The following energy quantities are required for ERCOT-Polled Settlement (EPS) Meters:

(a)
kWh—flowing out of the ERCOT System;

(b)
kVArh—flowing out of the ERCOT System (quadrant 1 plus quadrant 2);

(c)
kVArh—flowing into the ERCOT System (quadrant 3 plus quadrant 4); and
(d)
kWh—flowing into the ERCOT System.
6.3.2
Basic Default Metering Function
(1)
The EPS Meter’s program shall be stored in non-volatile memory. 

6.3.3
Data Recording Function
(1)
EPS Meters shall have the following interval data recording functions:

(a)
Provide recording of interval data for a minimum of four channels;

(b)
Use a “wraparound” memory that stores new interval data by writing over the oldest interval data;

(c)
Interval data shall be stored for a minimum of 45 days of required channel, 15-minute interval data, in addition to allowances for event recording (power outages, resets, time sets, etc.);

(d)
The recording of interval data function shall have the capacity to count and store at least 4,000 counts in a 15-minute period of time; and

(e)
Recording of interval data shall continue while the meter is communicating through any communications port. 

6.3.4
Functions during Power Outage to Meter Power Supply
(1)
EPS Meters shall have the following functions during a power outage to the meter power supply:

(a)
During outage conditions the meter shall maintain all meter data as well as time keeping functions.  Display and communication functions are not required during these conditions. 

(b)
The meter shall withstand the following outages without the need to maintain its power supply including replacing the battery:

(i)
Twenty short outages per year of less than 30 seconds per outage; and
(ii)
Thirty days of continuous/cumulative outage.
(c)
During a power outage, critical program and billing data shall be written to non-volatile memory.  When power is restored, data shall be returned to active memory and data collection resumed.
(d)
Upon restoration of power after an outage, the meter shall resume normal calculation of consumption and demand quantities.  Optional outputs shall also resume normal function. 

(e)
During power outages, time shall be maintained with a cumulative error of no more than two minutes per week (0.02%).
(f)
The meter shall record the date and time of any power outage and may also record the duration of any power outage.

6.3.5
Meter Test Mode Function 
(1)
EPS Meters shall have the following meter “test mode” functions:

(a)
The meter shall have the capability of a “test mode” function that suspends normal metering operation during testing so that additional consumption and demand from the tests are not added to the meter’s totals.  This includes the normal mode display registers and the interval data.  This requirement is imposed to prevent the test data from being recorded as actual load/generation data.  

(b)
Security shall be provided to prevent unauthorized access to the “test mode.”

(c)
Activation of the test mode shall cause all present critical billing data to be stored in non-volatile memory and restored at the time of exit from the “test mode.”

(d)
The meter shall be programmed to automatically exit the “test mode” and return to normal operation after one hour or less of operator inactivity.

6.4
Consumption and Recording Requirements
6.4.1
Constants and Compensation Values
(1)
The ERCOT-Polled Settlement (EPS) Meter shall be programmable to account for radial line losses and power transformer loss compensation as needed.

(2)
The EPS Meter shall be programmable to display and record the compensated values.  The values will be programmable in kWh, kVArh, etc.

6.4.2
Identifiers
(1)
The EPS Meter shall have a unique identifier for the Meter Data Acquisition System (MDAS) ID.  The MDAS ID shall be capable of at least seven alphanumeric characters and shall be programmed internal to the meter.

6.5
Meter Diagnostics
6.5.1
Self-test Frequency
(1)
The ERCOT-Polled Settlement (EPS) Meter shall be capable of performing a self-test.  At a minimum, the self-test shall be performed at the following times:

(a)
Whenever communications are established to the meter;

(b)
After a power-up; and

(c)
Once per day.

6.5.2
Self-test Checks
(1)
Upon failure of a self-test, the meter shall store an event log to be retrieved by the Transmission and/or Distribution Service Provider (TDSP) and/or ERCOT Meter Data Acquisition System (MDAS).  At a minimum, the following checks shall be performed during a self-test:

(a)
Check the backup battery usage or voltage;

(b)
Verify the program integrity; and

(c)
Verify the memory integrity.

6.5.3
Pulse Overrun
(1)
The EPS Meter shall be capable of detecting and reporting to the TDSP and/or ERCOT MDAS if the maximum pulses per interval have been exceeded during an interval.

6.5.4
Event Logging 
(1)
EPS Meters shall be capable of logging the following events: 

(a)
Hardware Errors:  Various hardware malfunctions (i.e., modem card/chip, measurement chip, central processing unit (CPU), etc.), whether fatal or not.

(b)
Firmware Errors:  Firmware has a checksum error, watchdog time out error, or other problem with the firmware, whether fatal or not.

(c)
Random-Access Memory (RAM) and Read-Only Memory (ROM) Errors:  Bad spots in memory identified via checksum or other means.

(d)
Pulse Overflow Errors:  The maximum size value for the number of pulses per interval in Load Profile has been exceeded.  This does not apply to meters that store/report data in engineering units.

(e)
Low Battery Condition:  Low battery has been sensed during initial power up, daily self checks, after power outages, or any other means to check for a low battery condition.

(f)
AC Power Up:  When the meter electronics are powered up either via auxiliary power or connected to system power.

(g)
AC Power Down:  When the meter electronics loses power either by auxiliary power or connected to system power.

(h)
Configuration Changed:  Meter has been reprogrammed, or any meter programming where a settlement metering parameter is changed.

(i)
Clock Set/Change:  The meter Real-Time clock has been set/changed by external sources.

(j)
Test Mode Activation:  Meter going into and out of “test mode.”

(k)
Inactive Potential/Phase Failure:  System phase voltage falls below 75% – 85% of the nominal voltage value for 0 – 10 second(s).  Nominal value for this event is defined as the primary or secondary voltage rating of the voltage transformer to which the EPS meters are connected, as specified on the name plate, manufacturer test report or Professional Engineer letter.  The ability to log subsequent inactive potential events shall occur once voltage is greater than 75% – 95% of nominal for 0 – 10 second(s).  The TDSP shall ensure that the meter set points are within the specified ranges for the voltage and time thresholds referenced above.
(l)
Loss of telemetry:  For meters that have a telemetered Wholesale Storage Load (WSL) auxiliary Load signal, the loss of the signal shall be recorded.

(m)
Restoration of telemetry: For meters that have a telemetered WSL auxiliary Load signal, the restoration of the signal after a loss shall be recorded.

(2)
The events described in paragraph (1) above shall be reported when interrogated by ERCOT MDAS.
6.5.5
Error Reset
(1)
Fatal error or warning conditions shall only be reset upon an explicit command invoked via the meter programmer or upon some other explicit action by the TDSP EPS Meter Inspector. 

6.6
Communication
6.6.1
Local Communications Interface
(1)
The ERCOT-Polled Settlement (EPS) Meter shall be capable of communicating with a handheld reader or personal computer through a local port.

6.6.2
Internal/External Modem
(1)
Internal or external modems shall be capable of telephone communications at baud rates at a minimum of 1,200 baud.  The ring detect circuitry shall not be affected by transient voltage rises in the telephone line.

6.7
Accuracy Standards
6.7.1
Accuracy Class
(1)
ERCOT-Polled Settlement (EPS) Meters shall meet or exceed the accuracy specifications contained in American National Standards Institute (ANSI) C12.20, 0.2 and 0.5 Accuracy Classes.

6.7.2
Test Equipment
(1)
EPS Meter accuracy and calibration tests, both shop and field, shall require only standard test equipment traceable to the National Institute of Standards and Technology (NIST).  No special laboratory-type test equipment or test procedures shall be required to assure the accuracy of the meter.
(2)
Test equipment used to certify the Energy Storage Resource (ESR) auxiliary Load calculation shall be traceable to the NIST.
6.7.3
Start-up Delay
(1)
The EPS Meter shall start to calculate consumption and demand quantities within 15 seconds after power application to the metering electronics.

6.8
Electrical Requirements
6.8.1
Meter Forms, Voltage Ratings and Classes
(1)
ERCOT-Polled Settlement (EPS) Meters shall be an approved American National Standards Institute (ANSI) form and comply with applicable ANSI C12 standards.  Two and one-half element meters shall not be used as EPS Meters.  The meter shall be Transmission and/or Distribution Service Provider (TDSP)-approved Class 2, Class 10, or Class 20.

6.8.2
Clock
(1)
The EPS Meter’s internal clock shall be accurate within two minutes per week ((0.02%) when not synchronized to the ERCOT System line frequency and shall be re-settable through the ERCOT communications interface.

6.9
Meter Package
(1)
The ERCOT-Polled Settlement (EPS) Meter package shall comply with American National Standards Institute (ANSI) C12.10, Physical Aspects of Watthour Meters – Safety Standard, requirements where applicable.  Switchboard/panel-board meters shall be in accordance with applicable National Electrical Safety Code (NESC) standards and must be mounted indoors or in an enclosure that meets all applicable National Electrical Manufactures Association (NEMA) standards.

6.10
Meter Password
(1)
The ERCOT-Polled Settlement (EPS) Meter shall be programmable with a minimum of two unique passwords, one being a read only password, to prevent unauthorized tampering by use of the optical port or the modem.  Passwords must be a minimum of four alphanumeric characters.  Access rights and capabilities shall be individually programmable for each password.  

6.11
Data Security and Performance
(1)
No error, lockup or loss of data shall occur as a result of the following events:

(a)
Power outages, frequency changes, transients, harmonics, reprogramming (except re-initialization), time sync, or any meter communications; 

(b)
Environmental factors—e.g., dampness, heat, cold, vibration, or dust; and

(c)
Multiple communication requests from different sources.

6.12
EPS Meter Approval
6.12.1
General Requirement
(1)
This Section 6.12, EPS Meter Approval, outlines the required testing a meter manufacturer must perform to assure the quality of ERCOT-Polled Settlement (EPS) Meters.

(a)
All meters shall be in compliance with the latest revision of American National Standards Institute (ANSI) C12.20 at the 0.2 Accuracy Class, ANSI C12.1 and other ANSI C12 standards.

(b)
Any applicable tests required ensuring such meter meets the requirements specified in this Settlement Metering Operating Guide (SMOG) and Protocol Section 10, Metering.

6.12.2
TDSP EPS Meter Conformance Requirements 
(1)
Transmission and/or Distribution Service Providers (TDSPs) retain the responsibility for assuring the accuracy, integrity and Meter Data Acquisition System (MDAS) compatibility of EPS Meters.  This Section 6.12.2, TDSP EPS Meter Conformance Requirements, outlines the minimum TDSP requirements to ensure EPS Meters conform to this SMOG and the Protocols.  TDSPs may develop additional acceptance criteria with respect to EPS Meter selection without the approval of ERCOT.

(2)
Each TDSP shall maintain the following documentation for all meters they approve for use on EPS Meter installations:

(a)
List of all meter manufacturer(s) and type(s) used, including:

(i)
Firmware version – date deployed and date discontinued including reason for discontinuation.

(ii)
Software version – date deployed and date discontinued including reason for discontinuation.

(b)
Manufacturer’s letter certifying compliance with applicable industry standards (ANSI), this SMOG, and applicable sections of ERCOT Protocols.

(c)
Manufacturer’s documentation detailing testing certification to the applicable industry standard (ANSI), compliance with this SMOG and applicable sections of ERCOT Protocols.

(d)
Drawing(s) showing external meter connections.

(e)
Manufacturer’s instruction booklets detailing the necessary procedures and precautions for installation of the meter by field personnel including a step-by-step outline.

(f)
Manufacturer’s technical/maintenance manual for each meter style.  The manuals shall be sufficiently detailed so that circuit operation can be understood.

(g)
Software and associated documentation for the following:

(i)
Programming; 

(ii)
Diagnostics; and
(iii)
Data retrieval (meter reading).
(3)
Each TDSP shall ensure that the ERCOT MDAS can successfully communicate with any meter the TDSP approves for EPS use.

6.12.3
Changes to an Approved EPS Meter
(1)
EPS Meter manufacturers shall notify the TDSP of any changes to an approved meter that may affect such meter’s compliance with Section 6.12, EPS Meter Approval.

(a)
Meter manufacturers shall document and provide information to the TDSP on manufacturer firmware changes or updates for such meter.  Such information shall include the implementation date of such changes and the specific effects of such changes.  Such changes should be documented by meter serial number.  Notification of such changes shall be provided in a timely manner.

(b)
Meter manufacturers shall document and provide information to the TDSP on manufacturer design changes for such meter.  Such information shall include the implementation date of such changes and the specific effects of such changes.  Such changes should be documented by meter serial number.  Notification of such changes shall be provided in a timely manner.

(2)
The TDSP shall evaluate such manufacturer changes to ensure the compliance to the Protocols and this SMOG before using such changed meter as an EPS Meter.  The TDSP shall notify ERCOT in writing of any such changed meter that did not pass the compliance evaluation and fully explain the reason the meter did not pass.

(3)
The TDSP shall notify ERCOT in writing of any EPS Meter identified with a problem by the TDSP or the meter manufacturer.  This notification shall include:

(a)
The identified problem;
(b)
Meter serial number;
(c)
The process the TDSP intends to implement to correct the problem(s);
(d)
A proposed timeline for problem resolution; and 

(e)
The estimated effect on meter accuracy for the time period the meter was and will be used to provide settlement data.

6.12.4
ERCOT Role regarding EPS Meters 
(1)
ERCOT shall rely upon the TDSP for approval, verification, documentation and certification of EPS Meters.  However, ERCOT shall have the right to request compliance and certification documentation from meter manufacturers (for confidential material) and the TDSPs.

(2)
ERCOT shall notify TDSPs of EPS Meter problems disclosed to ERCOT as a result of TDSP product change evaluation or EPS Meter failure.

(3)
ERCOT shall assist the TDSP to ensure that MDAS successfully communicates with the EPS Meter being tested for approval. 
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