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Policy and Practices for Protection Requirements For New or Modified Generation Interconnections with the Distribution System

Any Facility desiring to interconnect with the Company’s Distribution System or modify an existing interconnection must meet the technical specifications and requirements set forth in this Protection Policy. Once interconnected, the Company, in keeping with Good Utility Practice and in its sole discretion, may disconnect from the Facility if the Facility deviates from the technical specifications and requirements contained in this Protection Policy.  The Facility must return to full compliance with this Protection Policy prior to reconnecting with the Company’s system.


The specifications and requirements listed herein are intended solely to mitigate possible adverse impacts caused by the Facility on the Company’s equipment and on other customers of the Company.  They are not intended to address protection of the Facility itself or its internal load.  It is the responsibility of the Facility to comply with the requirements of all appropriate standards, codes, statutes and authorities to protect itself and its loads.

To determine the protection requirements for a given Facility, the following Groups s\ have been established:

	Group
	Maximum Output (kW)

	1
	Facilities Qualified for Simplified Interconnection (< 10 kW)

	2
	Up to 60kW Not Qualified for Simplified Interconnection

	3
	All Facilities Rated Above 60kW


I
Protection Requirements

Group 1 Facilities


General Requirements: 


If, due to the interconnection of the Facility, when combined with preexisting facilities interconnected to the Company’s system, the rating of any of the Company's equipment or the equipment of others connected to the Company's system will be exceeded or its control function will be adversely affected, the Company shall have the right to require the Interconnecting Customer to pay for the purchase, installation, replacement or modification of equipment to eliminate the condition.  Where such action is deemed necessary by the Company, the Company will, where possible, permit the Interconnecting Customer to choose among two or more options for meeting the Company’s requirements as described in this Protection Policy.

Requirements for Inverter-Based Facilities:

a. The Company’s distribution circuits generally operate with automatic reclosing following a trip with automatic reclosing times as short as five seconds without regard to whether the Facility is keeping the circuit energized.  The Facility is responsible for protecting its equipment from being re-connected out of synchronism with the Company's system by an automatic line recloser operation.

b.  The following information must be submitted by the Interconnecting Customer for review and acceptance by the Company prior to the Company’s approving the Interconnecting Customer’s request for interconnection:

· An electrical one-line diagram or sketch depicting how the inverter will be interconnected relative to the service entrance panel and the electric meter.

· The make, model and manufacturer’s specification sheet for the inverter.

c.  The inverter-based Facility shall meet the Underwriters Laboratories Inc. Standard UL 1741, “Static Inverters and Charge Controllers for Use in Photovoltaic Power Systems”.  For Facilities that utilize photovoltaic technology, it is required that the system be installed in compliance with IEEE Standard 929-2000, “IEEE Recommended Practice for Utility Interface of Photovoltaic (PV) Systems”.  
d.   External Disconnect Switch:  For inverters that meet the UL 1741 standard for anti-islanding capability and prompt shutdown under abnormal service parameters (voltage, frequency or current), a Company may choose not to require an external disconnect switch. Exception:  a Company may require an external disconnect switch at the interconnection point with the Company that is accessible to Company personnel at all times and that can be opened for isolation if the switch is required under existing union contracts. The Company shall have the right to open this disconnect switch during emergency conditions or with reasonable notice to the Interconnecting Customer at other times.  The Company shall exercise such right in accordance with Good Utility Practice.
Group 2 Facilities


General Requirements: The Facility shall provide a disconnect switch at the interconnection point with the Company that can be opened for isolation.  The switch shall be in a location accessible to Company personnel at all times.  The Company shall have the right to open this disconnect switch during emergency conditions and with reasonable notice to the Interconnecting Customer at other times.  The Company shall exercise such right in accordance with Good Utility Practice.  The switch shall be gang operated, have a visible break when open, be rated to interrupt the maximum generator output and be capable of being locked open, tagged and grounded on the Company side by Company personnel.  The switch shall be of a type generally accepted for use by the Company.

Requirements for Inverter-Based Facilities:

Group 2 inverter-based Facilities must meet the same protection criteria as specified in subsections (a) through (d) for Group 1 inverter-based Facilities.  

Requirements for Induction Generator Facilities:

a.   Information listed in Attachment I (Could be part of Customer Application) must be submitted by the Interconnecting Customer for review and acceptance by the Company prior to the Interconnecting Customer finalizing the Facility’s protection design and the Company’s approving the Interconnecting Customer’s request for interconnection:

b.
Relay settings for all Facility protective relays that affect the interconnection with the Company’s system must be submitted at least (Need to agree on appropriate lead times) prior to the scheduled date for setting the relays for review and acceptance by the Company.

c.
A Facility using induction generator(s) connected in the vicinity of capacitance sufficient to self-excite the generator(s) must meet the requirements for synchronous machines of the same Category.  The capacitors that enable self-excitation may actually be external to the Facility and may belong to the Company or to other customers of the Company.  The Company will not restrict the existing or future application of capacitors on its lines nor restrict their use by other customers to accommodate a Facility with induction machines.

d. 
As changes occur in the location and size of capacitors, the Facility may be required in the future to upgrade its interface to meet the requirements for synchronous machines if self-excitation becomes possible even if not initially possible.

e. 
A circuit breaker or contactor shall be installed to isolate the Facility from the Company’s system (“Interconnection Breaker” or “Interconnection Contactor”).  If there is more than one Interconnection Breaker or Interconnection Contactor, the requirements of this Protection Policy shall apply to each one individually.

f. 
The Company will review the relay settings as submitted by the Interconnecting Customer to assure adequate protection for the Company’s facilities.  The Company shall not be responsible for the protection of the Facility’s facilities.  The Facility shall be responsible for protection of its system against possible damage resulting from parallel operation with the Company.  If requested by the Interconnecting Customer, the Company will provide system protection information for the line terminal(s) directly related to the interconnection.  This protection information is provided exclusively for use by the Interconnecting Customer in evaluating protection of the Facility’s facilities during parallel operation.
g. 
The Company reserves the right to specify the winding connections for the transformer between the Company’s voltage and the Facility’s voltage (“Step Up Transformer”) as well as whether it is to be grounded or ungrounded at the Company's voltage.  In the event that the transformer winding connection is grounded-wye/grounded-wye the Company reserves the right to specify whether the generator stator is to be grounded or not grounded.  The Interconnecting Customer shall be responsible for procuring equipment with a level of insulation and fault withstand capability compatible with the specified grounding method.
h. 
In general, across the line starting of rotating machines is not permitted unless it can be demonstrated that the resultant voltage flicker is within the Company’s limits (based on IEEE Standard 529) for starting of similar sized motors. If an Interconnection Breaker or latching type contactor is to be tripped by protective relays to satisfy the requirements of this Protection Policy, then the Interconnection Breaker or Interconnection Contactor control circuits shall be DC powered from a station battery or Company-approved equivalent.

i. A control interlock scheme that detects voltage on the Company’s line(s) shall be used to prevent the Facility from energizing or attempting to energize the Company’s line(s).  The logic for this scheme should be hardwired to prevent the Interconnection Breaker (or Interconnection Contactor where appropriate) from closing.  No interposing computer or programmable logic controller or the like shall be used in this logic.

j. The Facility shall provide a disconnect switch at the interconnection point with the Company that is accessible to Company personnel at all times that can be opened for isolation.  The Company shall have the right to open this disconnect switch during emergency conditions and with reasonable notice to the Interconnecting Customer at other times.  The Company shall exercise such right in accordance with Good Utility Practice.  The switch shall be gang operated, have a visible break when open, be rated to interrupt the maximum generator output and be capable of being locked open, tagged and grounded on the Company side by Company personnel.  The switch shall be of a manufacture and type generally accepted for use by the Company.

k.
Where protective relays are required by this Protection Policy, their control circuits shall be DC powered from a station battery.  Solid-state relays shall be self-powered or DC powered from a station battery.  If the Facility uses a non-latching interconnection contactor, AC powered relaying satisfying the requirements of this Protection Policy may be allowed provided the relay and its method of application is fail safe, meaning that if the relay fails or if the voltage and/or frequency of its AC power source deviate from the relay’s design requirements for power, the relay will immediately trip the generator by opening the coil circuit of the Interconnection Contactor.

l. 
CT ratios and accuracy classes shall be chosen such that secondary current is less than 100 amperes and transformation errors are less than 10% under maximum fault conditions.

m. 
Interlock Transformer: If the Company’s study determines that this item is required, a voltage transformer shall be provided by the Facility and shall be connected to the Company side of the interconnecting breaker or contactor.  The voltage from this VT shall be used in the interlock as specified above.  For three phase applications, a VT for each phase is required.

n. 
All protective relays required by this Protection Policy shall meet ANSI/IEEE Standard C37.90, C37.90.1 and C37.90.2 and be of a manufacturer and type generally accepted for use by the Company.

o. 
Voltage relays shall be frequency compensated to provide a uniform response in the range of 40 to 70Hz.

p.
Tripping by protective relays required to satisfy the requirements of this Protection Policy must be hardwired to the device they are tripping.  No interposing computer or programmable logic controller or the like is permitted in the trip chain between the relay and the device being tripped. 

q. On three phase installations where voltage relaying is required by this Protection Policy, all three phases must be sensed either by three individual relays or by one relay that contains three elements.  If the voltage on any of the three phases is outside the bounds specified by the Company, the unit shall be tripped.

r. Undervoltage relay:  the Facility shall provide a relay sensing voltage, preferably on the Company’s side of the interconnection breaker or contactor, which trips the interconnection breaker or contactor during undervoltage conditions. Exception: for single phase units, an undervoltage relay is not required, provided the generator is interconnected through a non-latching contactor whose coil is held by AC voltage from the Company’s side of the contactor such that the contactor drops out and will not close in the absence of Company voltage. EXC: NU
NU policy difference: undervoltage, overvoltage, underfrequency and overfrequency relays are required.  
Requirements for Synchronous Generator Facilities:

Group 2 Facilities utilizing synchronous generators shall meet all the requirements that are applicable to synchronous generators for Group 3 Facilities.
Group 3 Facilities

Protection related information

a. Information listed in Attachment 2 (Could be part of Customer Application) must be submitted by the Interconnecting Customer for review and acceptance by the Company prior to the Interconnecting Customer finalizing the Facility’s protection design and the Company’s approving the Interconnecting Customer’s request for interconnection:
b.
Relay settings for all Facility protective relays that affect the interconnection with the Company’s system must be submitted at least (Need to agree on appropriate lead times) prior to the scheduled date for setting the relays for review and acceptance by the Company.

c.
If, due to the interconnection of the Facility to the line, the fault interrupting, continuous, momentary or other rating of any of the Company’s equipment or the equipment of other customers connected to the Company’s system is exceeded, the Company shall have the right to require the Interconnecting Customer to pay for the purchase, installation, replacement or modification of equipment to eliminate the condition.  Likewise, when the proposed interconnection may result in reversed load flow through the Company’s load tap changing transformer(s), line voltage regulator(s) or secondary network protector(s), control modifications necessary to mitigate the effects may be made to these devices by the Company at the Interconnecting Customer’s expense or the Facility may be required to limit its output so reverse load flow cannot occur or to provide reverse power relaying that trips the Facility.  Where such action is deemed necessary by the Company, the Company will, where possible, permit the Interconnecting Customer to choose among two or more options for meeting the Company’s requirements as described in this Protection Policy.

Protection requirements

a.
A circuit breaker shall be installed to isolate the Facility from the Company’s system ("Interconnection Breaker").  If there is more than one Interconnection Breaker, the requirements of this Protection Policy apply to each one individually.

b.
The Interconnecting Customer shall designate one or more breakers to be used to synchronize the Facility’s generator to the Company’s system.  This "synchronizing breaker" could be a breaker other than the Interconnection Breaker.  In some induction generator applications a contactor may serve this function.

c.
The Company’s lines generally have automatic reclosing following a trip with reclosing times as short as five seconds without regard to whether the Facility is keeping the circuit energized.  The Interconnecting Customer is responsible for protecting the Facility’s equipment from being re-connected out of synchronism with the Company's system by an automatic line reclosure operation.  The Interconnecting Customer may choose to install additional equipment such as direct transfer tripping from the Company’s station(s) to insure the Facility is off the line prior to the line reclosing.  However this option is not feasible in all cases, particularly where the Company uses pole-mounted reclosers between its substation and the Facility.

d.
The Company will review the relay settings as submitted by the Interconnecting Customer to assure adequate protection for the Company’s facilities.  The Company shall not be responsible for the protection of the Facility’s facilities.  The Interconnecting Customer shall be responsible for protection of the Facility’s system against possible damage resulting from parallel operation with the Company. If requested by the Interconnecting Customer, the Company will provide system protection information for the line terminal(s) directly related to the interconnection.  This protection information is provided exclusively for use by the Interconnecting Customer in evaluating protection of the Facility’s facilities during parallel operation.

e.
The Company reserves the right to specify the winding connections for the transformer between the Company’s voltage and the Facility’s voltage (“Step Up Transformer”) as well as whether it is to be grounded or ungrounded at the Company's voltage.  In the event that the transformer winding connection is grounded-wye/grounded-wye the Company also reserves the right to specify if and how the generator stator is to be grounded.  The Facility will be responsible for procuring its equipment with a level of insulation and fault withstand capability compatible with the specified grounding method.

f.
Across the line starting of rotating machines is not permitted unless it can be demonstrated that the resultant voltage flicker is within the Company’s limits (based upon IEEE Standard 529) for starting of similar sized motors.
Protection equipment requirements

a.
Where the Interconnection Breaker (or Interconnection Contactor as may be the case with some smaller induction machines) is to be tripped by protective relays required to meet the requirements of this Protection Policy then the Interconnection Breaker (or Interconnection Contactor) control circuits shall be DC powered from a station battery.

b.
The synchronizing breaker(s) must be capable of withstanding at least twice rated system voltage and must be capable of interrupting the current produced when the Facility is connected out of phase with the Company's system.

c.
A control interlock scheme that detects voltage on the Company’s line(s) shall be used to prevent the Facility from energizing or attempting to energize the Company’s line(s).  The logic for this scheme should be hardwired to prevent the synchronizing breaker, Interconnection Breaker (or Interconnection Contactor where appropriate) from closing.  No interposing computer or programmable logic controller or the like is to be used in this logic.

d.
The Facility shall be equipped with a switch at the interconnection point with the Company that can be opened for isolation.  The Company shall have the right to open the interconnection during emergency conditions and with reasonable notice to the Interconnecting Customer at other times.  The Company shall exercise such right in accordance with Good Utility Practice.  The switch shall be gang operated, have a visible break when open, be rated to interrupt the maximum generator output and be capable of being locked open, tagged and grounded on the Company side by Company personnel.  The switch shall be of a manufacture and type generally accepted for use by the Company.

e.
Protective relaying control circuits shall be DC powered from a station battery.  Solid-state relays shall be self-powered or DC powered from a station battery.

f.
CT ratios and accuracy classes shall be chosen such that secondary current is less than 100 amperes and transformation errors are less than 10% under maximum fault conditions.

g.
The Facility shall be equipped with a voltage transformer, connected to the Company side of the interconnecting breaker.  The voltage from this VT shall be used in the interlock as specified in this Protection Policy.  If the Facility’s step up transformer is ungrounded at the Company voltage, this VT shall be a single three-phase device or three single-phase devices connected from each phase to ground on the Company’s side of the Facility’s step up transformer, rated for phase-to-phase voltage and provided with two secondary windings.  One winding shall be connected in open delta, have a loading resistor to prevent ferroresonance, and be used for the relay specified in this Protection Policy.

h. All protective relays required by this Protection Policy shall meet ANSI/IEEE Standard C37.90, C37.90.1 and C37.90.2 and be of a manufacture and type generally accepted for use by the Company.

i.
Voltage relays shall be frequency compensated to provide a uniform response in the range of 40 to 70Hz.

j.
Protective relays utilized by the Facility as required per this Protection Policy shall be sufficiently redundant and functionally separate so as to provide adequate protection, as determined by the Company, upon the failure of any one component.  The use of a single all-inclusive relay package is not acceptable.

k.
The Company may require the Facility to be equipped with two independent, redundant relaying systems in accordance with NPCC criteria for the protection of the bulk power system if the interconnection is to the bulk power system or if it is determined that delayed clearing of faults within the Facility adversely affects the bulk power system.

l.
A direct transfer tripping system, if one is required by either the Interconnecting Customer or by the Company, shall use equipment generally accepted for use by the Company and shall, at the option of the Company, use dual channels.

m.
Tripping by protective relays required to satisfy the requirements of this Protection Policy must be hardwired to the device they are tripping.  No interposing computer or programmable logic controller or the like is permitted in the trip chain between the relay and the device being tripped.

n. On three phase installations when voltage relaying is required by this Protection Policy, all three phases must be sensed either by three individual relays or by one relay that contains three elements.  If the voltage on any of the three phases is outside the bounds specified by the Company the unit shall be tripped.
Requirements for Induction Generator Facilities
a.
A Facility using induction generators connected in the vicinity of capacitance sufficient to self-excite the generator(s) shall meet the requirements for synchronous machines in this Protection Policy.  The capacitors that enable self-excitation may actually be external to the Facility.  The Company will not restrict its existing or future application of capacitors on its lines nor restrict their use by other customers of the Company to accommodate a Facility with induction machines.  As changes occur in the location and size of capacitors, the Facility may be required in the future to upgrade its interface to meet the requirements for synchronous machines if self-excitation becomes possible, even if not initially possible.

The Facility may be required to install capacitors to limit the adverse effects of drawing reactive power from the system for excitation of the generator.  Capacitors for supply of reactive power at or near the induction generator with a kVAR rating greater than 30% of the generator's kW rating may cause the generator to become self-excited.  (If self-excitation can occur, the Facility shall be required to provide protection as specified in this Protection Policy for synchronous machines.)

b.
The Facility shall be equipped with the following relays for island detection supplied from a voltage transformer that may be connected to either the generator or Company voltage:

EXC: NU – reverse power relay may be required.
minimum setting range

minimum time delay range

overfrequency
60 - 62Hz
.1 - 2 secs


underfrequency
60 - 58Hz
.1 - 2 secs


overvoltage
105 - 115% normal
.1 - 4 secs


undervoltage
85 - 95% normal
.1 - 4 secs
c. During system conditions where local area load exceeds system generation, NPCC Emergency Operation Criteria requires a program of phased automatic underfrequency load shedding of up to 25% of area load to assist in arresting frequency decay and to minimize the possibility of system collapse.  Depending on the point of connection of the Facility to the Company’s system and in conformance with the NPCC Emergency Operating Criteria, the Facility may be required to remain connected to the system during the frequency decline to allow the objectives of the automatic load shedding program to be achieved, or to otherwise provide compensatory load reduction, equivalent to the Facility’s generation lost to the system, if the Interconnecting Customer elects to disconnect the Facility at a higher underfrequency set point.  (Question:  Will NPCC rules apply to DG interconnecting at the distribution level?)

Requirements for Synchronous Generator  Facilities
a.
A synchronous generator is a source of current for faults occurring on the Company’s line(s).  The Facility must be equipped with protective relays to detect any faults, whether phase-to-phase or phase-to-ground, on the Company’s line(s) or within the Facility, and isolate the Facility from the Company’s line(s) such that the following criteria are met, as determined by the Company: EXC: NU – reverse power relay may be required.
· The existing sensitivity of fault detection is not substantially degraded.

· The existing speed of fault clearing is not substantially degraded.

· The coordination margin between relays is not substantially reduced.

· The sustained unfaulted phase voltage during a line-to-ground fault is not increased beyond the design value for the existing system insulation levels and overvoltage protection.

· Non-directional line relays will not operate for faults external to the line due to the Facility's contribution.

· Proper settings for existing relays are achievable within their ranges.

The Company may perform engineering studies to evaluate the Facility’s protection 

compliance with respect to the above and may make recommendations to the Interconnecting Customer on methods to achieve compliance.  If, due to the interconnection of the Facility to the Company’s system, any of the above criteria is violated for the Company’s facilities or for the facilities of others connected to the Company’s system, the Company shall have the right to require the Interconnecting Customer to pay for the purchase, installation, replacement or modification of protective equipment to eliminate the violation and restore the level of protection existing prior to the interconnection.  This may include the addition of pilot relaying systems involving communications between all terminals.  Where such action is deemed necessary by the Company, the Company will, where possible, permit the Interconnecting Customer to choose among two or more options for meeting the Company’s requirements as described in this Protection Policy.

b.
The Interconnecting Customer is responsible for procuring any communications channels necessary between the Facility and the Company’s stations and for providing protection from transients and overvoltages at all ends of these communication channels.  The Interconnecting Customer will also bear the ongoing cost to lease these communication channels.

c.
If the Facility’s step up transformer connection is ungrounded, the Facility shall be equipped with a zero sequence overvoltage relay fed from the open delta of the three phase VT specified in this Protection Policy.

d.
The Facility shall be equipped to provide protection to limit sustained abnormal frequency and/or voltage conditions to the Company’s customers directly supplied from the interconnection circuit should the Facility and its interconnection circuit become isolated from the Company’s system.  The protection can consist of either the following relays supplied from a voltage transformer connected to either the generator or the Company’s voltage or other means if the Facility can demonstrate sufficient control of abnormal frequency and voltage excursions as seen by the Company’s customers:

minimum setting range
minimum time delay range
overfrequency
60 - 62Hz


.1 - 2 secs

underfrequency
60 - 56Hz


.5 - 30 secs

overvoltage
105 - 115% normal
.1 - 4 secs

undervoltage
85 - 95% normal

.1 - 4 secs

e.
During system conditions where local area load exceeds system generation, NPCC Emergency Operation Criteria requires a program of phased automatic underfrequency load shedding of up to 25% of area load to assist in arresting frequency decay and to minimize the possibility of system collapse.  Depending on the point of connection of the Facility to the Company’s system and in conformance with the Emergency Operating Criteria, the Facility may be required (requested?) to remain connected to the system during the frequency decline to allow the objectives of the automatic load shedding program to be achieved, or to otherwise provide compensatory load reduction, equivalent to the Facility’s generation lost to the system, if the Interconnecting Customer elects to disconnect the Facility at a higher underfrequency set point.

c. The Facility may be required to use high-speed protection if time-delayed protection would result in degradation in the existing sensitivity or speed of the protection systems on the Company’s lines.

g.
The Facility may be required to be equipped to provide local breaker failure protection which may include direct transfer tripping to the Company's line terminal(s) in order to detect and clear faults within the Facility that cannot be detected by the Company's back-up protection. 

h.
The Facility shall be equipped to provide protective relaying to prevent the closing of the synchronizing breaker(s) while the Facility’s generation is out-of-synchronization with the Company's system.

II
Protection System Testing and Maintenance (Ongoing IEEE work on 1547 may address some of following the issues.  Further, it may be appropriate to include this section in the Interconnection Agreement)


The Company shall have the right to witness the testing of selected protective relays and control circuits at the completion of construction and to receive a copy of all test data.  The Interconnecting Customer shall provide the Company with at least a one week notice prior to the final scheduling of these tests.  Testing shall consist of:

· CT and CT circuit polarity, ratio, insulation, excitation, continuity and burden tests.

· VT and VT circuit polarity, ratio, insulation and continuity tests.

· Relay pick-up and time delay tests.

· Functional breaker trip tests from protective relays.

· Relay in-service test to check for proper phase rotation and magnitudes of applied currents and voltages.

· Breaker closing interlock tests.

· Paralleling and de-paralleling operation.

· Other relay commissioning tests typically performed for the relay types involved.

· An inverter with field adjustable settings for its internal protective elements shall be tested to verify these settings if those internal elements are being used by the Facility to satisfy the requirements of this Protection Policy .  The Facility shall be equipped with whatever equipment is required to perform this test.  If a simulated utility is required to perform such testing the Company is unable to provide the equipment required to perform the test.


The protective relays shall be tested and maintained by the Interconnecting Customer on a periodic basis but not less than once every four years or as otherwise determined by the Company.  For relays installed in accordance with the NPCC Criteria for the Protection of the Bulk Power System, maintenance intervals shall be in accordance with such criteria.  The results of these tests shall be summarized by the Interconnecting Customer and reported in writing to the Company.

Inverters with field adjustable settings for their internal protective elements shall be periodically tested if those internal elements are being used by the Facility to satisfy the requirements of this Protection Policy.  If a simulated utility is required to perform such testing the Company is unable to provide the equipment required to perform the test.


In its sole discretion, the Company may waive all or some of these requirements.
III.
Protection Requirements – Momentary Paralleling of Standby Generators


Protective relays to isolate the Facility for faults in the Company's system are not required if the paralleling operation is automatic and takes place for less than one-half of a second.

EXC: NU wants separate timer to ensure .5 second limit.

EXC: NU wants full complement of protective devices if time exceeds .5 seconds.

Parallel operation of the Facility with the Company’s system shall be prevented when the Company's line is dead or out of phase with the Facility.


The control scheme for automatic paralleling must be submitted by the Interconnecting Customer for review and acceptance by the Company prior to the Facility being allowed to interconnect with the Company’s system.
IV.
Protection System Changes

The Interconnecting Customer must provide the Company with reasonable advance notice of any proposed changes to be made to the protective relay system, relay settings, operating procedures or equipment that affect the interconnection.  The Company will determine if such proposed changes require re-acceptance of the interconnection per the requirements of this Protection Policy.


In the future, should the Company implement changes to the system to which the Facility is interconnected, the Interconnecting Customer will be responsible at its own expense for identifying and incorporating any necessary changes to its protection system.  These changes to the Facility’s protection system are subject to review and approval by the Company.


In its sole discretion, the Company may waive all or some of these requirements.
Section X.0  Delivery and Measurement of Electricity (Metering)


X.1   Voltage Level:  All electricity flow across the Interconnection Point shall be in the form of single-phase or three‑phase sixty‑hertz alternating current at a voltage class determined by mutual agreement of the Parties.

X.2 Machine Reactive Capability (Applies to Facilities Rated At or Above 1,000kW)

Facilities rated 1,000kW and above that are interconnected with the Company’s Distribution System shall (MAY?) be required to provide reactive capability to regulate and maintain system voltage at the Interconnection Point.  The Company and NEPOOL shall establish a scheduled range of voltages to be maintained by the Facility.  The reactive capability requirements shall be reviewed as part of the Distribution Facility Impact Study and Distribution Facilities Study.

X.3 Metering, Related Equipment and Billing Options:  The Company shall furnish, read and maintain all revenue metering equipment.  Except as provided below, the Company shall own the meter and the Interconnecting Customer shall pay to the Company a monthly charge to cover taxes, meter maintenance, incremental reading and billing costs, the allowable return on the invoice cost of the meter and the depreciation of the meter.  These charges are set forth in Schedule B of the Company’s Qualifying Facility Power Purchase Rate P, as amended from time to time.  If the Facility is a Qualifying Facility or On-Site Generating Facility the Interconnecting Customer may elect to own the meter, in which case, the Interconnecting Customer shall pay to the Company a monthly charge to cover meter maintenance and incremental reading and billing costs.  These charges are set forth in Schedule B of the Company’s Qualifying Facility Power Purchase Rate P, as amended from time to time.

The Interconnecting Customer shall provide suitable space within the Facility for installation of the metering, telemetering and communication equipment at no cost to the Company.  

The Interconnecting Customer shall be responsible for purchasing and installing software, hardware and/or other technology that may be required by the Company to read billing meters.

 The Company at Interconnecting Customer’s expense, in accordance with applicable Company and/or ISO-New England criteria, rules and standards, shall routinely test all metering equipment installed pursuant to this Interconnection Requirements Document and associated with the Facility.  If, at any time, any metering equipment is found to be inaccurate by a margin greater than that allowed under applicable criteria, rules and standards, the Company shall cause such metering equipment to be made accurate or replaced.  The cost to repair or replace the meter shall be borne by the Company, if the Company owns the meter, or by the Interconnecting Customer if the Interconnecting Customer owns the meter.  Meter readings for the period of inaccuracy shall be adjusted so far as the same can be reasonably ascertained; provided, however, no adjustment prior to the beginning of the preceding month shall be made except by agreement of the Parties.  Each party shall comply with any reasonable request of the other concerning the sealing of meters, the presence of a representative of the other party when the seals are broken and the tests are made, and other matters affecting the accuracy of the measurement of electricity delivered from the Facility.  If either party believes that there has been a meter failure or stoppage, it shall immediately notify the other.  

If the Metering Point and the Point of Receipt or Point of Delivery are not at the same location, the metering equipment shall record delivery of electricity in a manner that accounts for losses occurring between the Metering Point and the Point of Receipt or Point of Delivery.  Losses between the Metering Point and Point of Receipt will be reflected pursuant to applicable Company, NEPOOL or ISO-New England criteria, rules or standards.

The type of metering equipment to be installed at a Facility is dependent on the Category (size) of the facility and how and to whom the net Facility output will be sold.  The available equipment options and associated requirements are:

· Net Metering – in which a standard distribution class meter is installed and is enabled to run in a normal direction during periods of net consumption and to run backwards during periods of net generator output.  All metering equipment included in this type of installation, including self-contained meters and instrument transformers and meters, shall meet ANSI C12.1 Metering Accuracy Standards and ANSI C57.13 accuracy requirements for instrument transformers.

· Bi-directional, non-interval meter without remote access – in which a distribution class meter with multiple registers is installed.  One set of registers will record energy flows from the Company to the Facility during periods when the Facility is a net consumer of energy (the other register will record no flow during these periods) and a second set of registers will record energy flows from the Facility to the Company during periods when the Facility is a net producer of energy (the other register will record no flow during these periods).  Each set of registers will record total flows only and will not record flows during specific intervals.  All metering equipment included in this type of installation, including self-contained meters and instrument transformers and meters, shall meet ANSI C12.1 Metering Accuracy Standards and ANSI C57.13 accuracy requirements for instrument transformers.

· Bi-directional, interval meter with remote access – in which a distribution class meter with multiple registers is installed.  One set of registers will record energy flows from the Company to the Facility during periods when the Facility is a net consumer of energy (the other register will record no flow during these periods) and a second set of registers will flow energy flows from the Facility to the Company during periods when the Facility is a net producer of energy (the other register will record no flow during these periods).  Each set of registers will record total flows as well as flows during hourly intervals.  In addition, the meters will be equipped with remote access capability that may include telemetering to the extent required by applicable NEPOOL standards.  All metering equipment included in this type of installation shall meet the requirements contained in NEPOOL Operating Procedure No. 18, “Metering and Telemetering Criteria” and the Company’s “Policy and Practices for Metering and Telemetering Requirements for New or Modified Interconnections”.  Copies of both publications are available from the Company upon request. The Interconnecting Customer shall be responsible for providing all necessary leased telephone lines and any necessary protection for leased lines and shall furthermore be responsible for all communication required by ISO-New England, or by ISO-New England’s designated satellite.  The Interconnecting Customer shall maintain all telemetering and transducer equipment at the Facility in accordance with ISO-New England criteria, rules and standards. The Company will purchase, own and maintain all telemetering equipment located on the Interconnecting Customer’s facilities, if the Interconnecting Customer desires, at the Interconnecting Customer’s expense. The Interconnecting Customer shall provide, install and own Company-approved or Company-specified test switches in the transducer circuits.

X.3.1   Facilities Rated Up to 60kW:  Unless the Interconnecting Customer elects another form of metering, Facilities rated up to 60kW will be equipped with Net Metering. Customers eligible for net metering must comply with provisions set for in Massachusetts rulemaking . . . (Insert Rule No. Reference)  Facilities rated above 60kW shall not be entitled to utilize Net Metering.  

X.3.2   Facilities Rated Between 60kW and 1,000kW:  Facilities Rated Between 60kW and 1,000kW will be equipped with a bi-directional, non-interval meter without remote access; provided, however a bi-directional, interval meter with remote access shall be installed if the Interconnecting Customers elects to install such meter at its expense or the sale of energy from the Facility requires such a meter (such as in the case of a sale from the Facility to the NEPOOL markets or to a third party). 
X.3.3  Facilities Rated 1,000kW and Above:  Facilities rated 1,000kW and above shall only be equipped with bi-directional, interval meters with remote access.  In addition, Facilities which are 5 MW or greater are required by NEPOOL Operating Procedure No. 18 to provide telemetering equipment and to supply accurate and reliable information to system operators regarding metered values for MW, MVAR, volt, amp, frequency, breaker status and all other information deemed necessary by ISO-NE and the NEPOOL Satellite (REMVEC).

Attachment 1

Data Submission Requirements for Group 2 Facilities

(Could be included in Customer Application)

Minimum Data Requirements

1. Three copies of a Facility one-line drawing.

2. Three copies of a one-line drawing showing the relays, if required herein, and metering including current transformer (“CT”) and voltage transformer (“VT”) connections and ratios.

3. Three copies of a three-line drawing for three phase units or a two-line drawing for single phase units showing the AC connections to the relays, if required herein, and meters.

4. The generator nameplate information including rated voltage, rated current, power factor, HP/kW, rated speed and locked rotor current.

5. If the Facility owns the transformer between the Company and the Facility, the generator step up transformer nameplate information including rated voltage, rated kVA, proposed winding connections, positive sequence impedance plus zero sequence impedance and zero sequence equivalent circuit.
6. A list of protective relay equipment proposed to be furnished to conform to this Protection Policy including relay types, styles, manufacturer’s catalog numbers, ranges and descriptive bulletins.  Three copies of applicable relay instruction manuals may also be required if the Company does not already possess them.

7. Schematic drawings showing the control circuits for the interconnection breaker(s) or contactor(s).

8. Specifications for CTs and VTs relevant to the interconnection including their make, model, accuracy class, ratio, and available taps.

9. The proposed grounding method for the stator winding of the generator.
10. Other information that may be determined by the Company as required for a specific interconnection.
Attachment 2

Data Submission Requirements for Group 3 Facilities

(Could be included in Customer Application)

Minimum Data Requirements

1. Three copies of a station one-line drawing.

2. Three copies of a one-line drawing showing the relays and metering including current transformer (CT) and voltage transformer (VT) connections and ratios.

3. Three copies of a three-line drawing showing the AC connections to the relays and meters.

4. If the Facility is a synchronous generator, the nameplate information including rated voltage, rated current, rated kVA and power factor plus transient, sub-transient and synchronous impedances and zero sequence impedance.

5. If the Facility is an induction generator, the nameplate information including rated voltage, rated current, power factor, HP/kW, rated speed, locked rotor current, stator reactance, stator resistance, rotor reactance, rotor resistance and magnetizing reactance.

6. If the Facility owns the transformer between the Company and the Facility, the nameplate information including rated voltage, rated kVA, proposed winding connections, positive sequence impedance plus zero sequence impedance and zero sequence equivalent circuit.
A list of protective relay equipment proposed to be furnished to conform to this Protection Policy including relay types, styles, manufacturer’s catalog numbers, ranges and descriptive bulletins.  Three copies of applicable relay instruction manuals may also be required if the Company does not already possess them.

1. Schematic drawings showing the control circuits for the interconnection breaker(s) and synchronizing breaker(s).

2. Specifications for CTs and VTs relevant to the interconnection including their make, model, accuracy class, ratio, and available taps.

3. Interconnection breaker operating time if it is tripped by protective relays required by this Protection Policy.

4. The proposed grounding method for the stator winding.

5. Other information that may be determined by the Company as required for a specific interconnection.

Attachment 3

Information to be Provided to the Company by the Interconnecting Customer for the Distribution Facilities Impact Study (This section is relevant to the section on Protection Requirements as it duplicates or compliments some of the information required for Group 2 or 3 Facilities)
Note: For Category 1, 2 or 3 Facilities, the Company will accept the material requested in Exhibit 3 in lieu of the information requested in this attachment.
1.0
Facilities Identification
1.1
Requested capability in MW and MVA; summer and winter

1.2
Site location and plot plan with clear geographical reference

1.3
Preliminary one-line diagram showing major equipment and extent of Interconnecting Customer

1.4
Auxiliary power system requirements

1.5
Back-up facilities such as standby generation or alternate supply sources

2.0
Major Equipment
2.1
Power transformer(s): rated voltage, MVA and BIL of each winding, LTC and or NLTC taps and range, Z1 (positive sequence) and Z0 (zero sequence) impedances, and winding connections.  Provide normal, long-time emergency and short-time emergency thermal ratings.

2.2
Generator(s): rated MVA, speed and maximum and minimum MW output, reactive capability curves, open circuit saturation curve, power factor (V) curve, response (ramp) rates, H (inertia), D (speed damping), short circuit ratio, X1 (leakage), X2 (negative sequence), and X0 (zero sequence) reactances and other data:




Direct
Quadrature




 Axis
     Axis

saturated synchronous reactance
 Xdv
      Xqv
unsaturated synchronous reactance
 Xdi
      Xqi
saturated transient reactance

 Xdv
      Xqv
unsaturated transient reactance

 Xdi
      Xqi
saturated subtransient reactance

 Xdv
      Xqv
unsaturated subtransient reactance
 Xdi
      Xqi
transient open-circuit time constraint
 Tdo
      Tqo
transient short-circuit time constraint
 Td
      Tq
subtransient open-circuit time constraint
 Tdo
      Tqo
subtransient short-circuit time constraint
 Td
      Tq
2.3
Excitation system, power system stabilizer and governor: manufacturer’s data in sufficient detail to allow modeling in transient stability simulations.

2.4
Prime mover: manufacturer’s data in sufficient detail to allow modeling in transient stability simulations, if determined necessary.

2.5
Busses: rated voltage and ampacity (normal, long-time emergency and short-time emergency thermal ratings), conductor type and configuration.

2.6
Transmission lines: overhead line or underground cable rated voltage and current (normal, long-time emergency and short-time emergency thermal rates), Z1 (positive sequence) and Z0 (zero sequence) impedances, conductor type, configuration, length and termination points.

2.7
Motors greater than 150 kW 3-phase or 50 kW single-phase: type (induction or synchronous), rated hp, speed, voltage and current, efficiency and power factor at , 3/4 and full load, stator resistance and reactance, rotor resistance and reactance, magnetizing reactance.

2.8
Circuit breakers and switches: rated voltage, interrupting time and continuous, interrupting and momentary currents.   Provide normal, long-time emergency and short-time emergency thermal ratings.

2.9
Protective relays and systems: ANSI function number, quantity manufacturer’s catalog number, range, descriptive bulletin, tripping diagram and three-line diagram showing AC connections to all relaying and metering.

2.10
CTs and VTs:  location, quantity, rated voltage, current and ratio.

2.11
Surge protective devices:  location, quantity, rated voltage and energy capability.

3.0
Other
3.1
Additional data to perform the Distribution Facilities Impact Study will be provided by the Interconnecting Customer as requested by the Company.

3.2
The Company reserves the right to require specific equipment settings or characteristics necessary to meet NEPOOL and NPCC criteria and standards.





































































































































































