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1
EPS Metering Facility Requirements
1.1
Purpose and Scope
(1)
The purpose of these guidelines is to outline standards, specifications, procedures and practices for ERCOT-Polled Settlement (EPS) Metering Facilities.

(2)
The scope of these guidelines is limited to EPS Metering and to the equipment and practices necessary to provide accurate metering of electrical quantities for settlement. 

(3)
These guidelines are intended to apply to EPS Metering Facilities.  These guidelines are not applicable to measurements intended for local monitoring or for station relaying, control, and operation.  Refer to the appropriate section of the Protocols and Operating Guides for requirements of other metering applications. 

1.2
General
(1)
Measurements covered under this guideline include energy quantities used for settlement metering as referenced in the Protocols and this Settlement Metering Operating Guide (SMOG).

(2)
All devices used in ERCOT-Polled Settlement (EPS) Metering shall conform to or exceed standards outlined in the Protocols and this SMOG.

(3)
Test switches shall be installed in the instrument transformer secondary circuits to provide a means to measure quantities required to certify the facility and allow the application of test quantities to the meter.  Test switches should be utilized for all devices in the metering circuit.  Test switches shall conform to the latest revision of American National Standards Institute (ANSI) C12.9, American National Standard For Test Switches for Transformer-Rated Meters, applicable at time of original installation.

1.3
Current Transformers
1.3.1
Fault Withstand
(1)
Current transformers shall be capable of withstanding available fault current levels.

1.3.2
Quantity
(1)
Current transformers shall be installed, one in each phase, for metering of an ERCOT-Polled Settlement (EPS) Metering Facility, which is connected to a four-wire wye neutral grounded system or in two phases for metering of an EPS Metering Facility, which is connected to a three-wire ungrounded system.
(2)
Current transformers may be installed in two phases for metering of an EPS Metering Facility which is connected to a three-wire wye, neutral grounded transmission system if phase-to-ground loads or phase-to-ground sources are not connected between the metering point and the power transformer primary windings.  
(a)
The EPS Metering Facility may have power equipment connected that does not provide a path for ground current (e.g. three phase power transformers with delta or ungrounded wye winding connection, phase-to-phase connected single phase power transformers, etc.).  Exclusions are:
(i)
Potential transformers; and/or
(ii)
Surge protectors.
(b)
The Transmission and/or Distribution Service Provider (TDSP) shall verify that all power transformer primary connections behind the metering point are ungrounded delta, ungrounded wye or phase to phase.  This verification shall be performed by the TDSP on an annual basis, at each required site certification and any time changes are made to the circuit configuration.
(c)
The EPS Metering Design Proposal one-line drawing will need to include designation of all connected power transformers.
(i)
One-line detail must show all tapped power transformers.
(ii)
When new power transformers are tapped, a new design proposal must be submitted to ERCOT showing the additional tapped power transformer.
(d)
A professional engineer registered in the State of Texas shall provide a certification that the three voltage transformer - two current transformer metering is an accurate metering configuration for the specific EPS metering point as specified in this document.  Such certification should be based on the TDSP detailed drawings submitted with the site approval request, with confirmation of site certification by an approved TDSP EPS Meter Inspector.
(e)
TDSP shall be responsible for confirming that the facility meets the requirements outlined above.  For metering an EPS Metering Facility connected to a three-wire wye neutral grounded transmission system and not meeting these requirements, current transformers shall be installed in each phase.
(3)
Current transformers may be installed in two phases for metering of an EPS Metering Facility which is connected to a three-wire wye, high or low impedance grounded distribution system, if phase to ground loads or phase to ground sources are not connected behind the metering point and the high or low impedance ground is installed as part of a fault monitoring system for the facility.

(a)
The TDSP shall verify the existence of the high or low impedance ground and the existence of the fault monitoring system during initial site certification and at least every three years thereafter.  Such verification shall be documented on either the EPS Metering Test Report or the EPS Metering Site Certification Form.

(b)
The Resource Entity shall provide written certification, sealed by a professional engineer registered in the State of Texas, that all power transformer primary connections behind the EPS metering point are ungrounded delta, ungrounded wye or phase to phase and that the system configuration, as connected behind the EPS metering point, will not support a phase to ground load connection.  Such certification shall be submitted with the EPS Metering Design Proposal.

(c)
For metering an EPS Metering Facility connected to a three-wire wye, high or low impedance grounded distribution system and not meeting these requirements, current transformers shall be installed in each phase.

1.3.3
Burden
(1)
The current transformer burdens shall be kept as small as practical and shall not exceed the burden rating of the current transformer. 

(2)
During annual testing, the total current transformer burden shall be checked by the addition of a known burden to determine that the specified burden capability of the current transformer is not exceeded.  ERCOT may waive the requirement for the burden check, upon receipt of written information from the TDSP that provides the specific reason(s) why this requirement was not met.
1.3.4
Secondary Wiring
(1)
No splices will be allowed in the current transformer secondary circuit except through the use of terminal block connections.  

(2)
The integrity of the secondary wiring of the current transformers shall be verified at initial certification and at least every three years thereafter.

(3)
The metering circuit should be limited to highly accurate billing meters and load control transducers.  Relays shall not be connected to the secondary metering circuit.

1.3.5
Grounding of Current Transformer Secondary Circuits
(1)
A common return conductor shall be utilized for each set of isolated current transformer secondary windings.

(2)
The common terminals of each set of current transformers shall be grounded at only one point.

(3)
It is recommended that the ground connection be located at the meter or at the nearest terminal block to the meter.

(4)
The ground conductor shall be, at a minimum, the same wire size as the smallest polarity conductor in the metering current circuit.

1.3.6
Induced Voltage
(1)
Secondary circuits should be designed and routed so as to avoid the possibility of induced voltages and the effects of high ground fault voltages.

(2)
Suitable protection against the effects of fault and switching generated over-voltages should be provided.

1.3.7
Paralleling of Current Transformers
(1)
Paralleling of current transformers is not recommended.  However, when it is necessary, the following requirements apply:
(a)
All transformers must have the same nominal ratio regardless of the ratings of the circuits in which they are connected.

(b)
All transformers which have their secondaries paralleled must be connected to the same phase of the primary circuits.

(c)
The secondary circuits shall be connected in a configuration to allow for testing of individual instrument transformers.  The secondary circuits shall be paralleled at the meter test switch. 

(d)
There shall be only one ground on the secondary of all paralleled transformers at their common point.  It is recommended that the ground be located at the meter or at the nearest terminal block to the meter.

(e)
Each current transformer must be capable of supporting n times the common burden plus its own individual burden, and stay within the accuracy class of the transformers, where n = number of current transformers in parallel.  This is the effective burden for each current transformer.
(f)
A common voltage must be available for the meter.  This condition is met if the circuits share a common bus that is normally operated with closed bus ties.

(g)
The meter must have sufficient current capacity to carry the sum of the currents from all the transformers to which it is connected.

(h)
The secondary leads from all current transformers shall be such that the maximum possible burden placed on any transformer does not exceed its adjusted burden rating, as defined in paragraph (e) above.
1.3.8
Sizing of Current Transformers
(1)
Current transformers shall be sized for optimum metering accuracy, considering peak, nominal and minimum loads, current transformer rated accuracy, rating factor, and ability to withstand available fault current. 

(2)
Optimum metering accuracy may require the use of the following:

(a)
Rating factor greater than 1.0; and/or

(b)
High accuracy, extended range current transformers.
1.3.9
Exceptions
(1)
Exceptions would include bi-directional EPS Metering points in service on October 1, 2000 where under normal conditions (facility is generating electricity), large amounts of power flows into the ERCOT grid; and on occasion, when all generation behind this metering point is off-line, this same metering point will experience small amounts of power flow from the ERCOT grid into the facility.  If changes to existing current transformers are required, the metering point shall no longer be classified as “in service on October 1, 2000.”  For these existing installations, the TDSP shall:
(a)
Ensure good engineering design practices were met for this metering installation;
(b)
Ensure metering equipment meets all applicable American National Standards Institute (ANSI) standards; and
(c)
Ensure the current transformer is operating within its accuracy range at peak and nominal generation output.
(2)
Example of good engineering design practice is when the current transformers are selected to maintain revenue metering accuracy at expected peak loads and still achieve acceptable accuracy at minimum loads, recognizing that these smaller loads may be outside the demonstrated accuracy range of the current transformer. 
(3)
At EPS Meter Facilities with an approved EPS Metering Design Proposal, current transformer replacement shall not be required based solely upon advancements in instrument transformer technology.
1.4
Voltage Transformers
1.4.1
Quantity
(1)
Voltage transformers for a four-wire wye neutral grounded system (three single-phase units or one three-phase unit) shall be installed, one from each phase conductor to the circuit neutral.  

(2)
Voltage transformers (two single-phase units) for a three-wire ungrounded system shall be installed from each phase conductor that has a current transformer to the phase conductor in which there is no current transformer.

(3)
Voltage transformers (three single-phase units or one three-phase unit) for a three-wire wye, neutral grounded transmission system may be installed from phase to ground on the primary and be used for two-stator metering.  The Transmission and/or Distribution Service Provider (TDSP) must ensure the following conditions: 
(a)
The ERCOT-Polled Settlement (EPS) Metering Facility does not have equipment that provides a path for ground current (except insulators, surge arresters, voltage transformers) connected to the three-wire wye neutral grounded transmission system.
(b)
The three metering voltage transformers must be connected to the grounding system of the transmission facility for the voltage reference.
(c)
The meter potential elements shall be connected from phase to common phase on the secondary of the voltage transformers.
(d)
The secondary circuit of the metering potentials shall be connected to the grounding system of the transmission facility. 
(4)
Voltage transformers (two single-phase units) may be installed from each phase conductor that has a current transformer to the phase conductor in which there is no current transformer; for metering of an EPS Metering Facility which is connected to a three-wire wye, high or low impedance grounded distribution system, if phase to ground loads or phase to ground sources are not connected behind the metering point and the high or low impedance ground is installed as part of a fault monitoring system for the facility.   

(a)
The TDSP shall verify the existence of the high or low impedance ground and the existence of the fault monitoring system during initial site certification and at least every three years thereafter.  Such verification shall be documented on either the EPS Metering Test Report or the EPS Metering Site Certification Form.         

(b)
The Resource Entity shall provide written certification, sealed by a professional engineer registered in the State of Texas, that all power transformer primary connections behind the EPS metering point are ungrounded delta, ungrounded wye or phase to phase and that the system configuration, as connected behind the EPS metering point, will not support a phase to ground load connection.  Such certification shall be submitted with the EPS Metering Design Proposal.

(c) 
For metering an EPS Metering Facility connected to a three-wire wye, high or low impedance grounded distribution system and not meeting these requirements, voltage transformers shall be installed from each phase conductor to the circuit neutral.
1.4.2
Burden
(1)
The voltage transformer burdens shall be kept as small as practical. 

(2)
The total burden/volt-ampere rating of the voltage transformer shall not be exceeded. 

1.4.3
Protection
(1)
Secondary fuses should be of the high-speed, high current interrupting construction with low electrical impedance and the mechanical ruggedness to resist the effects of corrosion and vibration.  The main purpose of fuses shall be for protection of personnel, the transformer, and the secondary wiring against accidental faults or shorts, rather than to protect the voltage components of the measuring devices.  Fuses shall not be placed in the common secondary return or the ground circuit of instrument transformers.

1.4.4
Secondary Wiring
(1)
All secondary wiring shall be designed such that the maximum voltage drop at the metering devices does not exceed 0.3 Volts.  A voltage drop calculation or measurement shall be performed as part of the initial installation.

(2)
The integrity of the secondary wiring of the voltage transformers shall be verified at initial certification and at least every three years thereafter.

(3)
No splices will be allowed in the voltage transformer secondary circuit except through the use of terminal block connections.

1.4.5
Grounding of Voltage Transformer Secondary
(1)
Each set of voltage transformer secondary windings shall have only one ground.

(2)
It is recommended that the ground connection be located at the meter or at the nearest terminal block to the meter.

1.4.6
Induced Voltage
(1)
Secondary circuits should be designed and routed so as to avoid the possibility of induced voltages and the effects of high ground fault voltages.

(2)
Suitable protection against the effect of fault and switching generated over-voltages should be provided.

1.5
Metering Facility
1.5.1
Specification
(1)
The environment for the ERCOT-Polled Settlement (EPS) Metering equipment shall be designed such as to maintain at all times the operating characteristics as stated by the equipment manufacturer.

(2)
A clear space shall be provided in front of the meter as outlined in the latest revision of Institute of Electrical and Electronics Engineers (IEEE) C2, The National Electric Safety Code, Article 125a applicable at time of original installation.

1.5.2
Facilities for Testing
(1)
Test switches should be located at, or near the metering devices.  Where the test output of the meter is electrical rather than visual, provisions should be made to conveniently measure the test output.

(a)
The meters and test facilities should be located inside an enclosure or structure that provides adequate protection of the equipment from the environment.

(b)
Adequate lighting should be provided in the area of meters as required for testing, maintenance and adjustment. 
(c)
Test switches shall be wired to allow individual meters to be removed from service for testing without affecting other meters in the circuit.
(d)
When an automatic current shorting “relay” test block is used to test meters, meters shall be wired such that the testing of individual meters does not affect other meters in the circuit.
1.6
Testing and Calibration
1.6.1
Test Equipment
(1)
Test equipment and test standards used for the testing and/or calibration of instrument transformers and ERCOT-Polled Settlement (EPS) Meters shall be certified to values of accuracy and precision, which are equal to or better than the accuracy of the equipment under test.

1.6.2
Certification of Standards
(1)
All field and laboratory test standards shall be certified traceable to the National Institute of Standards and Technology (NIST), on the most stringent time schedule required by the American National Standards Institute (ANSI) or the Public Utility Commission of Texas (PUCT) Substantive Rules, with a minimum of an annual certification.  The appropriate correction factors shall be utilized to determine percent registration and retained with the standard.
(2)
Within the 12 months prior to testing, test equipment and test standards used for the testing and/or calibration of equipment used to determine Energy Storage Resource (ESR) auxiliary Load that is telemetered to an EPS Meter, shall be certified to values of accuracy and precision, which are equal to or better than the accuracy of the equipment under test.

1.6.3
Responsibility
(1)
Except in those cases where the involved parties agree otherwise, the party installing and controlling the metering installation shall be responsible for any maintenance and calibration.  The meter test personnel shall be qualified to test the metering installation.

1.6.4
Notification
(1)
Notification to ERCOT shall be in accordance with the requirements of Protocol Section 10, Metering.
(2)
Parties requesting notification of impending tests shall do so by written request to the Transmission and/or Distribution Service Provider (TDSP).  The request shall provide contact information of the requestor.
1.6.5
Calibration Tolerance
(1)
EPS Meters shall meet the percent accuracy tolerances for kWh testing listed in the table below:
	Series Test Sequence

	% Test Amp
	Power Factor
	Tolerance %

	100
	1.0
	±0.15%

	10
	1.0
	±0.15%

	100
	0.5 lagging
	±0.3%


(2)
The individual elements shall be tested for balance before installation to within ±1.0%.  A final series test sequence shall be performed after any calibration adjustment.

(3)
kVArh tests shall be performed at 100% and 10% test amps using a phase shift between 60 and 90 degrees from unity power factor.  The percent tolerance for kVArh tests shall be ±0.3%.

1.7
Test Schedules and Records
1.7.1
Frequency of Testing
(1)
ERCOT-Polled Settlement (EPS) Meters shall be tested in the meter’s test mode on a frequency as defined in Protocol Section 10, Metering.
(2)
At a minimum, the Resource Entity shall provide an updated Resource Entity Auxiliary Load Calculation Attestation Form (Section 11, Appendix D, Resource Entity Attestation for Calculation and Telemetry of Energy Storage Resource (ESR) Auxiliary Load Values) on an annual basis, within the same month of each year as the previous year’s attestation. 
1.7.2
Test Records
(1)
The Transmission and/or Distribution Service Provider (TDSP) shall keep the meter test records for a period of at least six years after the date of the test.

(2)
Upon written request to the TDSP, the most recent meter test record shall be provided to the designated EPS Metering Facility representative or duly appointed agent within ten Business Days.

1.8
TDSP Responsibility for Documentation Following Facility Testing or Maintenance 
(1)
The Transmission and/or Distribution Service Provider (TDSP) shall furnish the following ERCOT-Polled Settlement (EPS) Metering Facility information to ERCOT:

(a)
For routine annual meter tests where no changes to the existing EPS Metering Facility occur, the TDSP shall forward the EPS Meter Test Reports to ERCOT within 14 days of the date of meter test.

(b)
When changes to the EPS Metering Facility occur that affect settlement data or data retrieval, including calibration errors greater than twice the defined accuracy limit for the EPS Metering Facility, the TDSP shall promptly notify ERCOT and the designated EPS Metering Facility representative and make all reasonable efforts to forward site data to ERCOT and the designated EPS Metering Facility representative by 1000 the Business Day following such changes.

(c)
Test Forms - EPS Meter test results shall be recorded on approved ERCOT Meter Test Report forms.
1.9 
Resource Entity Responsibility for Documentation Following Testing or Maintenance of ESR Auxiliary Load Calculation or Equipment 

(1)
A Resource Entity that calculates Energy Storage Resource (ESR) auxiliary Load telemetry for provision to an ERCOT-Polled Settlement (EPS) Meter shall:

(a)
When changes to the auxiliary Load calculation occur that affect the provision of the telemetry signal, the Resource Entity shall promptly notify ERCOT and the Transmission and/or Distribution Service Providers (TDSPs) for the site and make all reasonable efforts to forward site data to ERCOT and the TDSP representative by 1000 the Business Day following such changes.
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