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Narrative:

Process for Distributed Generation Interconnection in Massachusetts

There are three basic review paths for interconnection in Massachusetts. They are described below and detailed in Figures 1 and 2 with their accompanying notes.  Tables 1 and 2, respectively, describe the timelines and fees for these paths.

1. Simplified – This is for qualified inverter-based facilities with a power rating of 10 kW or less on radial systems under certain conditions. 

2. Expedited – This is for certified facilities that pass certain pre-specified screens on a radial system (or inverter based systems with a power rating of 10 kW or less on spot network systems under certain conditions.

3. Standard – This is for all facilities not qualifying for either the Simplified or Expedited interconnection review processes on radial and spot network systems, and for all facilities on area network systems.

All customers must submit a completed application and pay the appropriate application fee to the Company it wishes to interconnect with.  Customers who are not likely to qualify for Simplified or Expedited review may opt to go directly into the Standard review path.  Customers proposing to interconnect on area networks will also go directly to Standard review.  All other customers must proceed through a series of screens to determine their ultimate interconnection path. (Customers not sure whether a particular location is on a radial circuit, spot network, or area network should check with the Company serving the proposed DG location prior to filing and the Company will verify the circuit type upon filing.) 

Customers using qualified inverter-based facilities with power ratings of under 10 kW requesting an interconnection on radial systems where the aggregate generating facility capacity on the circuit is less than 7.5% of circuit annual peak load qualify for Simplified interconnection.  This is the fastest and least costly interconnection path.

Other customers not qualifying for Simplified review or not in Standard review must pass a series of screens before qualifying for Expedited interconnection.  If one or more screens are not passed, the Company will offer to conduct a Supplemental Review.  If the Customer agrees to pay the Supplemental Review Fee, the Company will conduct the review.  If the Supplemental Review determines the requirements for processing the application through the Expedited process (including any system modifications), then the modification requirements, reason for needing them, and costs for these modifications will be identified and included in the executable Expedited interconnection agreement.  

It is important to note that as part of the Expedited interconnection process, the Company will assess whether any system modifications are required for interconnection, even if the project passes all of the eight screens.  If the needed modifications are minor, that is, they can be determined by the Company within the engineering time covered by the application fee, then the Company will identify the modification requirements, reason(s) for needing them, and cost to perform them, all of which it will include in the executable expedited interconnection agreement.  If the requirements cannot be determined within the time and cost alloted in the initial review, the Company may require that the project undergo additional Supplemental Review to determine those requirements within the time allocated for Supplemental Review (maximum 10 hours of engineering time). If after these reviews, the Company still cannot determine the requirements, the Company will document the reasons why and will meet with the Customer to determine a new schedule to their mutual satisfaction (this is not the Standard review process). In all cases, the Customer will pay for the cost of modifications that are attributable to its proposed project.

If the  facility fails one or more screens and system modifications requirements cannot be determined during the time allotted for Supplemental review, then the facility is enters Standard Review and the Company will provide cost estimates and a schedule for the completion of interconnection study(ies).  Upon acceptance by the Customer of the costs, the Company will perform impact and facility studies as required.  The Standard interconnection process has the longest maximum time period and highest potential costs.

When the interconnection review is complete and the Company issues an executable agreement under the Expedited and Standard review paths, the Customer will need to return a signed agreement, complete the installation, and pay any system modification costs identified in the agreement.  If the Customer does not sign the agreement or complete construction within a certain time period, it loses it may need to reapply for interconnection. The Company may inspect the completed installation for compliance with standards and schedule a witness test.  Assuming the inspection is satisfactory, the Company notifies the Customer that interconnection is allowed.  A parallel but simpler process exists for Simplified interconnections.

Table 1 lays out the maximum timeframes allowed under the Simplified, Expedited, and Standard Review processes for each step in the review processes (application approval, review of screens, Supplemental review, facility and impact studies, and sending an executable agreement – note that some of these steps are not required for every review process) and for the processes as a whole.  The maximum time allowed for the Company to execute the entire Simplified process is 15 days; 40 days for the Expedited process on a radial system where no Supplemental review is needed and 60 days where it is; 125 days for the Standard Review process if the Customer goes directly to Standard Review and 150 days if the Customer gets bounced out of the Expedited process into Standard Review.  For Customers qualifying for the Expedited process on a spot network, the maximum time is 40 days if load data is available and 100 days if it is not.  The maximum times refer to Company working days, and the Company clock is stopped when awaiting information from Customers. 

Table 2 lays out the commercial terms (i.e., fees) required for Customers to apply for interconnection.  There are no fees for those facilities that qualify for the Simplified path (except in certain unique cases where a system modification would be needed which would be covered by the Customer).  Those qualifying for Expedited review on a radial system will pay a $3/kW application fee (minimum of $300 and maximum of $2,500) plus $125/hour up to 10 hours ($1,250) for Supplemental review when applicable plus the actual cost of any required facility upgrades.  Those on the Standard review path would pay the same application fee as in the Expedited path as well as the actual cost of any required facility upgrades, plus the actual cost of any impact and facility studies, if required.  Facilities qualifying for the Expedited process on a spot network will pay a flat application fee of $100 for 3kW or less, and $300 for facilities above 3 kW, plus any system modification costs.


ADD Paragraph on ADR  process and Periodic Review/Data Tracking when ready.

Note: We will update the above text to reflect any further changes in the agreements, plus will footnote any dissentions pointing to appropriate places in body of text where they are delineated.

Notes to Accompany Figure 1

Edited by Radial Working Group, 1.26

Note 1.  On a typical radial distribution system circuit (“feeder”) the annual peak load is measured at the substation circuit breaker, which corresponds to the supply point of the circuit. A circuit may also be supplied from a tap on a higher-voltage line, sometimes called a subtransmission line. On more complex radial systems, where bidirectional power flow is possible due to alternative circuit supply options (“loop service”) the normal supply point is the loop tap. 

Note 2.  This screen only applies to Generating Facilities that start by motoring the Generating Unit(s) or the act of connecting synchronous generators. The voltage drops should be less than the criteria below.   There are two options in determining whether Starting Voltage Drop could be a problem. The option to be used is at the Companies’ discretion:

Option 1: The Company may determine that the Generating Facility’s starting Inrush Current is equal to or less than the continuous ampere rating of the Facility’s service equipment.


Option 2: The Company may determine the impedances of the service distribution transformer (if present) and the secondary conductors to the Facility’s service equipment and perform a voltage drop calculation.  Alternatively, the Company may use tables or nomographs to determine the voltage drop.  Voltage drops caused by starting a Generating Unit as a motor must be less than 2.5% for primary interconnections and 5% for secondary interconnections.

Note 3.  The purpose of this screen is to ensure that fault (short-circuit) current contributions from all DG units will have no significant impact on the Company’s protective devices and system. All of the following criteria must be met when applicable:

a. The proposed Generating Facility, in aggregation with other generation on the distribution circuit, will not contribute more than l0% to the distribution circuit’s maximum fault current under normal operating conditions at the point on the high voltage (primary) level nearest the proposed point of common coupling.

b. The proposed Generating Facility, in aggregate with other generation on the distribution circuit, will not cause any distribution protective devices and equipment (including but not limited to substation breakers, fuse cutouts, and line reclosers), or customer equipment on the system to exceed 85% of the short circuit interrupting capability. In addition, the proposed Generating Facility will not be installed on a circuit that already exceeds 85 percent of the short circuit interrupting capability.

c. When measured at the secondary side (low side) of a shared distribution transformer, the short circuit contribution of the proposed Generating Facility must be less than or equal to 2.5% of the interrupting rating of the Companies’ Service Equipment.

Coordination of fault-current protection devices and systems will be examined as part of this screen.

Note 4. This screen includes a review of the type of electrical service provided to the customer, including line configuration and the transformer connection. 

For interconnection of a proposed single-phase generator where the primary distribution system is three-phase, four-wire, the generator will be connected line-to-neutral. For interconnection of a proposed single-phase generator where the primary distribution system is three-phase, three-wire, the generator will be connected line-to-line. 

For interconnection of a proposed three-phase generator to a three-phase, four- wire distribution circuit or a distribution circuit having mixed three-wire and four-wire sections, the aggregate generation capacity including the proposed generator will not exceed 5% of circuit peak load.

	Primary Distribution Line Type
	Type of Interconnection to Primary Distribution Line
	Result/Criteria

	
	
	

	Three-phase, three wire
	Any
	Pass screen

	Three-phase, four wire
	Single-phase, line-to-neutral
	Pass screen

	Three-phase, four wire

(For any line that has such a section OR mixed 3 wire & 4 wire)
	All others
	To pass, aggregate DG Capacity must be less than or equal to 5% of Circuit Peak Load.


If the proposed generator is to be interconnected on a single-phase transformer shared secondary, the aggregate generation capacity on the shared secondary, including the proposed generator, will not exceed 20 kVA.  

If the proposed generator is single-phase and is to be interconnected on a center tap neutral of a 240 volt service, its addition will not create an imbalance between the two sides of the 240 volt service of more than 20% of nameplate rating of the service transformer.

Note 5.  The proposed generator, in aggregate with other generation interconnected to the distribution low voltage side of the substation transformer feeding the distribution circuit where the generator proposes to interconnect, will not exceed 10 MW in an area where there are known or posted transient stability limitations to generating units located in the general electrical vicinity (e.g., 3 or 4 transmission voltage level buses from the point of interconnection).

Note 6. This new Simplified Interconnection process has five steps:

a.  Application process:

i. Customer submits an Application filled out properly and completely.

ii. Company acknowledges to the customer receipt of the application within three business days.

iii. Company evaluates the Application for completeness and notifies the customer within 10 days.

b. Company verifies Generating Facility equipment passes screens 1, 2, and 3.

c. Company and customer execute agreement (if an agreement is required by the Collaborative).

d. Upon receipt of signed agreement and completion of installation, Company may inspect Generating Facility for compliance with standards and arrange for a witness test.

e. Assuming inspection/test is satisfactory, Company notifies Customer that interconnection is allowed, and approves. 

Note 7. 

The Expedited Interconnection process has eight steps:

a. Customer submits an Application filled out properly and completely.

b. Company acknowledges the application within three business days of receipt and evaluates the Application for completeness within 10 days of receipt.

c. Company then conducts an initial review which includes applying the screening methodology (screens 1 through 8) Notice: The Company reserves the right to conduct additional studies if deemed necessary and at no additional cost to the Customer, such as but not limited to: protection review, aggregate harmonics analysis review, aggregate power factor review and voltage regulation review.  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. As part of the expedited interconnection process, the Company will assess whether any system modifications are required for interconnection, even if the project passes all of the eight screens.  If the needed modifications are minor, that is, the requirement can be determined within the time allotted through the application fee, then the modification requirements, reasoning, and costs for these minor modifications will be identified and included in the executable expedited interconnection agreement.  If the requirements cannot be determined within the time and cost alloted in the initial review, the Company may require that the project undergo additional supplemental review to determine those requirements within the time allocated for supplemental review (maximum 10 hours of engineering time). If after these reviews, the Company still cannot determine the requirements, the Company will document the reasons why and will meet with the customer to determine how to move the process forward to the parties’ mutual satisfaction. In all cases, the Customer will pay for the cost of modifications that are attributable to its proposed project.
d. Assuming all screens are passed, Company sends the Customer an executable agreement and a quote for any required system modifications or reasonable witness test costs. 

e. If one or more screens are not passed, the Company will offer to conduct a Supplemental Review.  If the Customer agrees to pay the Supplemental Review Fee, the Company will conduct the review.  If the Supplemental Review determines the requirements for processing the application through the expedited process including any system modifications, then the modification requirements, reasoning, and costs for these modifications will be identified and included in the executable expedited interconnection agreement.  If this is not true, the supplemental review will include an estimate of the cost for the studies that are part of the standard review process.
f. Customer returns signed agreement, completes installation, and pays any system modification costs identified in the agreement.

g. Company inspects completed installation for compliance with standards and attends witness test, if required.

h. Assuming inspection is satisfactory, Company notifies Customer that interconnection is allowed.

Note 8.  Standard Review Process (This section not yet reviewed by Radial Working Team or Full Group)

Customers may choose to proceed immediately to the standard review process.  The Company will conduct a scoping meeting/discussion with the customer (if necessary) to review the application within 15 business days of receiving a completed application. At the scoping meeting the Company will provide:

1) the available fault current at the proposed location; and

2) the existing peak loading on the lines in the general vicinity of the facility.

After the scoping meeting, the customer and Company will decide whether the customer should skip the feasibility study and proceed directly to a system impact study. Within an additional 5 business days, the company will provide an estimate for the appropriate study as well as a study agreement. Any costs not expended from the application fee previously collected (costs for the scoping meeting, and additional costs to determine 1 and 2 above) will go toward the costs of the study.

ADD NOTE ABOUT STILL NEEDING TO DEVELOP A NOTE FOR BOX 4.

 Time Frames and Cost Schedules Modified for Spot Network Systems
,

Table 1: Time Frames
,

	Criteria for Process Classification
	Based on Evaluation of Technical Screens
	Applicant Option
	

	Review Process
	Simplified
	Expedited
	Standard Review
	Expedited Spot Network

	Eligible Facilities
	Certified  Inverter 

< 10 kW
	Qualified DG 


	Any DG
	Certified  Inverter 

< 10 kW

	Acknowledge receipt of Application
	(3 days)
	(3 days)
	(3 days)
	(3 days)

	Review Application for completeness
	10 days
	10 days
	10 days
	10 days

	Complete Review of Screens 1-9
	10 days
	25 days 
	n/a 
	Site review (placeholder) 30/90 days


	Complete Supplemental Review (if needed)
	n/a
	20 days
	n/a
	N/a

	Complete Standard Interconnection Process Initial Review
	n/a
	
	20 days 
	n/a

	Send Follow-on Studies Cost/Agreement
	n/a
	
	5 days
	n/a

	Complete Impact Study (if needed)
	n/a
	
	55 days
	n/a

	Complete Facility Study (if needed)
	n/a
	
	30 days
	n/a

	Send Executable Agreement

	Done
	10 days 
	15 days
	Done (comparable to simplified radial)

	Total Maximum Days

	15 days 
	40/60
,


	125/150 days


	40/100 days

	Notice/ Witness Test 
	< 1 day with 10 day notice or by mutual agreement
	1-2 days with 10 day notice or by mutual agreement
	By mutual agreement
	1 day with 10- day notice or by mutual agreement 


Table 2: Commercial Terms 

	Criteria for Process Classification
	Based on Evaluation of Technical Screens
	Applicant Option
	

	Review Process
	Simplified
	Expedited
	Standard Interconnection Process Review
	Expedited Spot Network

	Eligible Facilities
	Certified  Inverter 

< 10 kW
	Qualified DG 


	Any DG
	Certified  Inverter 

< 10 kW

	Application Fee (covers screens)
	0
	$3/kW

with minimum fee

$300, maximum fee $2,500 
	$3/kW

with minimum fee 

$300, maximum fee $2,500


	$100 for less than or equal to 3kW,  $300 if >3kW

	Supplemental Review (if applicable)
	n/a
	Up to 10 engineering hours at $125/hr ($1,250 max)
 

	n/a
	n/a

	Standard Interconnection Initial Review 
	n/a
	n/a
	Included in application fee (if applicable) 

	n/a

	Impact and Facility Study (if required)
	n/a
	n/a
	Actual cost

	n/a

	Facility Upgrades
	n/a

	Actual cost
	Actual cost
	n/a

	O and M
	n/a
	TBD
	TBD
	n/a

	Witness test 
	0
	TBD
	Actual cost
	0


	ADR costs
	TBD
	TBD
	TBD
	TBD


Attachment __: Generating Facility Interconnection Application
Contact Information (For all applications)
Legal Name and address of Customer applicant (or, if an Individual, Individual’s Name)

Company Name: _________________________Contact Person:


Mailing Address: 


City: 
  State: 
  Zip Code: 

Telephone (Daytime): 
  (Evening): 


Facsimile Number: 
  E-Mail Address: 


Alternative Contact Information (if different from Applicant)

Name: 


Mailing Address: 


City: 
  State: 
  Zip Code: 

Telephone (Daytime): 
  (Evening): 


Facsimile Number: 
  E-Mail Address: 


Confidentiality Statement: Please share the technical details of my interconnection with members of the DTE’s DG Collaborative for reference as to how to improve this process   ___ Yes ____ No   [Check language with info tracking group, a]

Generating Facility Information (for all applications)
Location (if different from above): 


Electric Service Company: 
  Account Number (if available): 


Type of Generating Unit:        Synchronous 
  Induction 
  Inverter 

Manutacturer: 
  Model: 


Nameplate Rating: 
 (kW) 
 (kVAR)
Single 
 or Three 
 Phase

Prime mover type: Fuel Cell, Recip Engine, Gas Turbine, PV, Micro Turbine

Energy Source: Solar 
 Wind 
 Hydro 
 Diesel 
 Natural Gas 
 Fuel Oil 
 Other 


Revisit to make consistent w/ instructions :UL1741 Listed? 
  IEEE 929-2000 Certified? 
  Does project need air quality permit from DEP? 


Estimated Installation Date: 
 In-Service Date: 


Application Process (for all applications)
I hereby certify that, to the best of my knowledge, all of the information provided in this application is true:

Customer Signature: 
 Title: 
  Date: 


The information provided in this application is complete:

Company Signature: 
 Title: 
  Date: 


Simplified Process Only (Customer: attach equipment manufacturer’s cutsheet showing UL 1741 certification  and stop here)
Application is approved:

Company Signature: 
 Title: 
  Date: 


Generating Facility Technical Detail (for Expedited and Standard applications)
List components of the Generating Facility that are currently certified and/or listed to national standards


Equipment Type
Manufacturer
Model
National Standard

Total Number of Generating Units in Facility? 


Generator Unit Power Factor Rating: 


Max Adjustable Leading Power Factor? 
  Max Adjustable Lagging Power Factor? 


Generator Characteristic Data (for all rotating machines)

Direct Axis Transient Reactance, X’d: 

 (PU)

Direct Axis Unsaturated Transient Reactance, X’di: 

 (PU)

Direct Axis Subtransient Reactance, X”d:

 (PU)

Generator Saturation Constant (1.0):



Generation Saturation Constant (1.2):



Negative Sequence Reactance:

 (PU)

Zero Sequence Reactance:

 (PU)

KVA Base:



Rotating Frequency:

 (rpm)

Generator Characteristic Data (for all inverter-based machines)

Max Design Fault Contribution Current? __________ Instanteous or RMS? ________________________
Harmonics Characteristics: 
________

Start-up power requirements: (Fuel Cells (?))
________ 

Additional information for Induction Generating Units that are started by motoring

Field Voltage:

 (Volts)
Field Current:

 (Amps)

Rotor Resistance:


Stator Resistance:



Stator Reactance:


Rotor Reactance:



Magnetizing Reactance:


Short Circuit Reactance:



Exciting Current:


Temperature Rise:



Frame Size:


Design Letter:



Total Rotating Inertia, H:


Per Unit on KVA Base:



Motoring Power:

 (kW)

Reactive Power Required In Vars (No Load):




Reactive Power Required In Vars (Full Load):




Neutral Grounding Resistor (If Applicable):


I22t or K (Heating Time Constant):



Interconnection Facilities Technical Detail (for Expedited and Standard applications)
Will a transformer be used between the generator and the point of interconnection?
Yes
___

No



Will the transformer be provided by Customer?
Yes


No



Transformer Data (if applicable, for Customer-Owned Transformer):
Nameplate Rating:

 (kVA)
Single 
 or Three 
 Phase

Transformer Impedance:

 (%) on a

 KVA Base

If Three Phase:

Transformer Primary:

 (Volts)   ___Delta ____ Wye _____ Wye Grounded  ____ Other

Transformer Secondary:

 (Volts)   ___Delta ____ Wye _____ Wye Grounded  ____ Other

Transformer Fuse Data (if applicable, for Customer-Owned Fuse):  


(Attach copy of fuse manufacturer’s Minimum Melt & Total Clearing Time-Current Curves)

Manufacturer:

 Type:
 Size: 
 Speed: 


Interconnecting Circuit Breaker (if applicable):

Manufacturer:
 Type:
 Load Rating:
 Interrupting Rating:
 Trip Speed:
 

 
(Amps)
(Amps)
(Cycles)

Interconnection Protective Relays (if applicable):

(If microprocessor-controlled)
List of Functions and Adjustable Setpoints for the protective equipment or software:


Setpoint Function
Minimum
Maximum

(If discrete components)
(Enclose copy of any proposed Time-Overcurrent Coordination Curves)

Manufacturer:
 Type:
 Style/Catalog No.:
 Proposed Setting:


Manufacturer:
 Type:
 Style/Catalog No.:
 Proposed Setting:


Manufacturer:
 Type:
 Style/Catalog No.:
 Proposed Setting:


Manufacturer:
 Type:
 Style/Catalog No.:
 Proposed Setting:


Manufacturer:
 Type:
 Style/Catalog No.:
 Proposed Setting:


Manufacturer:
 Type:
 Style/Catalog No.:
 Proposed Setting:


Current Transformer Data (if applicable):

(Enclose copy of Manufacturer’s Excitation & Ratio Correction Curves)
Manufacturer:
 Type:
 Accuracy Class:
 Proposed Ratio Connection:

Manufacturer:
 Type:
 Accuracy Class:
 Proposed Ratio Connection:

Potential Transformer Data (if applicable):

Manufacturer:
 Type:
 Accuracy Class:
 Proposed Ratio Connection:

Manufacturer:
 Type:
 Accuracy Class:
 Proposed Ratio Connection:

General Technical Detail (for Expedited and Standard applications)
Enclose 3 copies of site electrical One-Line Diagram showing the configuration of all generating facility equipment, current and potential circuits, and protection and control schemes with a Massachusetts- registered professional engineer (PE) stamp.

Enclose 3 copies of any applicable site documentation that indicates the precise physical location of the proposed generating facility (e.g., USGS topographic map or other diagram or documentation). 

Proposed Location of Protective Interface Equipment on Property:

(Include Address if Different from Application Address)

Enclose copy of any applicable site documentation that describes and details the operation of the protection and control schemes. 

Enclose copies of applicable schematic drawings for all protection and control circuits, relay current circuits, relay potential circuits, and alarm/monitoring circuits (if applicable). 

Expedited Or Standard Processes Only
Application is approved:

Company Signature: 
 Title: 
  Date: 


Exhibit 3

INTERCONNECTION REQUIREMENTS DOCUMENT

CUSTOMER-OWNED GENERATING FACILITIES 

(Revised 01/28/03)

Policy and Practices for Protection Requirements For New or Modified Generation Interconnections with the Distribution System
E.3.1 General Requirements


Any Facility desiring to interconnect with the Company’s Distribution System or modify an existing interconnection must submit an application (Attachment _) and meet the technical specifications and requirements set forth in this Protection Policy.  Customer Facilities must meet minimum specifications, where applicable, as set forth in the following documents and standards.  Additional requirements, including clarification of the specifications contained in these documents are outlined in Section _ (Process requirement for assigning Facilities under Simplified, Expedited or Standard Review paths) Sections E_ and E_ below (Protection Requirements for Group I and II Facilities).

1. Institute of Electrical and Electronic Engineers (IEEE) Standard P1547, Draft Standard for Distributed Resources Interconnected with Electric Power Systems.

2. Underwriters Laboratories Inc. Standard UL 1741, “Static Inverters and Charge Controllers for Use in Photovoltaic Power Systems

3. IEEE Standard 929-2000, “IEEE Recommended Practice for Utility Interface of Photovoltaic (PV) Systems”.  


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.


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 contained herein is provided exclusively for use by the Interconnecting Customer in evaluating protection of the Facility’s facilities during parallel operation.

E.3.2 Facility Disconnection (Based on Language Contained in New York Requirements)

a. Emergency Disconnection: The Company may disconnect the Facility, without prior notice to the Customer (a) to eliminate conditions that constitute a potential hazard to Company personnel or the general public; (b) if pre-emergency or emergency conditions exist on the Company system; (c) if a hazardous condition relating to the Facility is observed by a utility inspection; or (d) if the Customer has tampered with any protective device. The Company shall notify the Customer of the emergency if circumstances permit.

b. Non-Emergency Disconnection: The Company may disconnect the Unit, after notice to the responsible party has been provided and a reasonable time to correct, consistent with the conditions, has elapsed, if (a) the Customer has failed to make available records of verification tests and maintenance of his protective devices; (b) the Facility system interferes with Company equipment or equipment belonging to other customers of the Company; (c) the Facility adversely affects the quality of service of adjoining customers.

c. Disconnection by Customer: The Customer may disconnect the Facility at any time.

d. Utility Obligation to Cure Adverse Effect: If, after the Customer meets all interconnection requirements, the operations of the Company are adversely affecting the performance of the Facility or the Customer’s premises, the Company shall immediately take appropriate action to eliminate the adverse effect. If the Company determines that it needs to upgrade or reconfigure its system the Customer will not be responsible for the cost of new of additional equipment beyond the point of common coupling between the Customer and the Company.

E.3.3 Facility Classification

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

	Group
	Maximum Capability (kW)

	1
	Facilities Qualified for Simplified Interconnection (< 10 kW)

	2
	All Facilities Not Qualified for Simplified Interconnection


E.3.4 Net Metering

All Group 1 and Group 2 Facilities rated up to 60kW are eligible for Net Metering. Customers eligible for net metering must comply with the safety and power quality provisions set for in Massachusetts restructuring rulemaking 220 CMR 11.04 (7) (c) and the interconnection standards set forth in this document.  Section X._ establishes metering requirements for customers eligible for net metering.  Facilities rated above 60kW shall not be entitled to utilize Net Metering.  

E.3.4 Protection Requirements

Group 1 Facilities (Inverter-Based Facilities Up to 10kW)

a. The inverter-based Facility shall be considered qualified if it meets requirements set for in Section _ (Process section describing requirements in Box 3 of Figure schematic)
b. External Disconnect Switch:  For qualified inverters, a Company may choose not to require an external disconnect switch. Exception:  a Company may require an external disconnect switch at the point of common coupling with the Company or at another mutually agreeable point that is accessible to Company personnel at all times and that can be opened for isolation if the switch is required. 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 Section E.3.2. 
Group 2 Facilities

Requirements for Inverter-Based Facilities:

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

Requirements for Induction and Synchronous Generator Facilities:

a. 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 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.   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 Section E.3.2.

b. 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. [DG Group will provide alternate language]

c. 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. 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.

d. 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. [NCI to suggest language to resolve grounding issue, including alternate methods to address grounding]

e. 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 UPS AC battery back-up or Company-approved equivalent.
f. 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 computer or programmable logic controller or the like shall be used in this logic unless reviewed by the Company.  [NCI to review applicability of this clause]

g. 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.

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

i. 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.  [NCI, DG Group and utilities to review applicability of this clause]

j. 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. [NCI and utilities to review applicability of this clause in conjunction with clause “i”] 

k. 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.

l. 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 unless authorized by the Company [NCI to review applicability with utilities]

m. Where protective relays are required by this Protection Policy, their control circuits shall be DC powered from a UPS or have AC battery back [NCI to develop generic terminology].  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.

n. CT ratios and accuracy classes shall be chosen such that secondary current is less than 100 amperes and transformation errors are less than 10% [25% or other percentages may apply] under maximum fault conditions. [NCI to review issue of “accuracy”]

o. 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. [NCI to review applicability of this clause with utilities and DG group]

p. 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.
q. 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.
p. 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.   [Utilities to address differences in requirements]

r. 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:  NCI will assess applicability of NPCC rules at the distribution level with utilities)
s. 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.] [Language in brackets may be modified or deleted based on changes to Note 7.3 in Figure 1 process schematic] 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.
Additional 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. [Utilities to address differences in requirements]

[NCI to review and compare to P1547]

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
Additional 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. [Utilities to address differences in requirements]

· 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.

· [Above To be Reviewed . . . may be redundant, in part, with other sections]

(This applicability of this entire subsection will be reviewed.  May be covered under process review)  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:

[NCI to review and compare to P1547]

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 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. [To be reviewed]
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.

E.3.5    Protection System Testing and Maintenance (Ongoing IEEE work may address some of following the issues.  Further, it may be appropriate to include this section in a separate section of 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.
E.3.6    Protection Requirements – Momentary Paralleling of Standby Generators (To be reviewed)

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.
E.3.7
Protection System Changes (To be reviewed)

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.
System Modification Check – See note 7 (c) 
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1  Even if a proposed project initially fails a particular screen in the expedited process, if supplemental review shows that it can return to the expedited process then it will do so.


2 Supplemental review occurs when the Generating Facility fails one or more of the process screens. Supplemental review will determine if the Generating Facility can still be interconnected safely and reliably through the expedited process within the time allotted to perform the supplemental review. If this cannot be done, the Company will provide a cost estimate and schedule for an Interconnection Study and enters Standard Interconnection Review.











� All days listed apply to Utility work days under normal work conditions.  All numbers in this table assume a reasonable number of applicants under review. Any delays caused by IC Customer will interrupt the applicable clock.  Moreover, if an IC Customer fails to act expeditiously to continue the interconnection process or delays the process by failing to provide necessary information within a reasonable time (e.g. fifteen days), then the Utility may terminate the application and the IC Customer must re-apply.  However, the utility will be required to retain the work previously performed in order to reduce the initial and supplemental review costs incurred. 


� Some members of the DG cluster have not agreed to the timeframes outlined in the schedule.


� All days listed apply to Utility work days under normal work conditions.  All numbers in this table assume a reasonable number of applicants under review. Any delays caused by IC Customer will interrupt the applicable clock.  Moreover, if an IC Customer fails to act expeditiously to continue the interconnection process or delays the process by failing to provide necessary information within a reasonable time (e.g. fifteen days), then the Utility may terminate the application and the IC Customer must re-apply.  However, the utility will be required to retain the work previously performed in order to reduce the initial and supplemental review costs incurred. 


� Some members of the DG cluster have not agreed to the timeframes outlined in the schedule.


� 30 days if load is known or can be reasonably determined, 90 if it has to be determined.  metered.


� Utilities deliver an executable form.  Once an executable agreement is delivered by the utility any further modification and timetable will be established by mutual agreement. 


� Actual totals laid out in columns exceed the maximum target.


� Shorter time applies to Expedited w/o supplemental review, longer time applies to Expedited with supplemental review. 


� The parties agree that the maximum days are 40/60.  The parties will endeavor to establish what a reasonable average number of days is by the final filing if possible.  The parties further agree that average days (fewer than maximum days) is a performance metric that will be tracked. 


� The parties agree that although the maximum days are 125/150.  The parties will endeavor to establish what a reasonable average number of days is by the final filing if possible.  The parties further agree that average days (fewer than maximum days) is a performance metric that will be tracked.


� Some members of the DG cluster did not agree to the fees in this table.


� For Supplemental Review, applicants will pay actual costs up to $1,250, which is based on a maximum of 10 engineer hours at an estimated $125/hour (pending utilities further verification in the next phase). If more study is needed, then the Utility will provide a cost estimate for the impact and/or feasibility studies.


� This is the actual cost only attributable to the applicant.


� Not applicable except in certain rare cases where a system modification would be needed. If so, the modifications are the customer’s responsibility.


� Unless extraordinary circumstances.
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