IREC MR-I2005:  IREC Model Interconnection Standards

Modified by MPSC Staff - March, 2007

Faster & Less Complex Interconnection Procedures
Staff is proposing to use the Interstate Renewable Energy Council's Model Interconnection Standards for Customer-Generator Facilities, Simplified Interconnection Procedures as a starting point for the workgroup.  Any 10 kW and under generator interconnection that does meet the requirements for interconnection under these procedures would continue to be processed using the existing Under 30 kW generator interconnection procedures.
This set of Generator Interconnection Requirements has been modified by MPSC Staff. (The complete set of IREC Model procedures for all sizes of interconnections is available at the IREC website: http://www.irecusa.org/connect/modelrules.pdf)

Please review and comment on these proposed procedures.  
MICHIGAN ELECTRIC UTILITY

Generator Interconnection Requirements

Qualified Inverter-Based Projects With

Aggregate Generator Output

10 kW or Less
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(a)  Scope:  This Generator Interconnection Requirements document outlines the process, requirements, and agreements used to install or modify generation projects for certified, inverter-based facilities with a power rating of 10 kilowatts (kW) or less on a utility’s electric distribution system  under certain conditions. 

(b) Standards for the Certification of Generators and Interconnection Equipment:  In order to qualify as “certified” for any interconnection procedures, generators shall comply with the following codes and standards as applicable:
1. UL 1741 Inverters, Converters and Controllers for Use in Independent Power Systems; and 
2. IEEE 1547 Standard for Interconnecting Distributed Resources with Electric Power Systems and IEEE 1547.1 Standard Conformance Test Procedures for Equipment Interconnecting Distributed Resources with Electric Power Systems.
(c) Certified Equipment:  Interconnection equipment shall be considered certified for interconnected operation if the equipment has been tested and listed by a nationally recognized testing and certification laboratory (NRTL) for continuous interactive operation with a utility grid and meets the definition for certification under FERC Order 2006.
(d) General Technical Screening Criteria
1. For interconnection of a proposed generator to a radial distribution circuit, the aggregated generation, including the proposed generator, on the circuit will not exceed 15 percent of the line section annual peak load as most recently measured at the substation. A line section is that portion of a distribution system connected to a Customer bounded by automatic sectionalizing devices or the end of the distribution line.
2. The proposed generator, in aggregation with other generation on the distribution circuit, will not contribute more than 10 percent to the distribution circuit’s maximum Fault Current at the point on the high-voltage (primary) level nearest the proposed Point of Common Coupling.
3.  The proposed generator, 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 90 percent of the short circuit interrupting capability; nor is the interconnection proposed for a circuit that already exceeds 90 percent of the short circuit interrupting capability. 
4. The proposed generator is interconnected to the utility distribution system as shown in the table below:
	Primary Distribution Line Configuration
	Interconnection to Primary 
Distribution Line

	Three-phase, three-wire
	If a three-phase or single-phase generator, interconnection must be phase-to-phase

	Three-phase, four-wire
	If a three-phase (effectively grounded) or single-phase generator, interconnection must be line-to-neutral


5. If the proposed generator is to be interconnected on single-phase shared secondary, then the aggregate generation capacity on the shared secondary, including the proposed generator, will not exceed 20 kilovolt-amps (kVA).

6. If the proposed generator is single-phase and is to be interconnected on a transformer 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 percent of nameplate rating of the service transformer.

7. 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 kW in an area where there are known or posted transient stability limitations to generating units located in the general electrical vicinity (e.g., three or four transmission voltage level busses from the Point of Common Coupling).  

8. The proposed generator’s Point of Common Coupling will not be on a transmission line.

9. The generator cannot exceed the capacity of the Customer’s existing electrical service.

10. No construction of facilities by the utility on its own system shall be required to accommodate the generator.
(e) Special Screening Criteria for interconnection to distribution networks. The screening criteria under this subsection shall be in addition to the applicable screens in subsection (d).
1. For interconnection of a proposed generator to a Spot Network circuit where the generator or aggregate of total generation exceeds 5 percent of the Spot Network’s maximum load, the generator must utilize a protective scheme that will ensure that its current flow will not affect the network protective devices, including reverse power relays or a comparable function.  

2. For interconnection of a proposed generator that utilizes inverter-based protective functions to an Area Network, the generator, in aggregate with other exporting generators interconnected on the load side of network protective devices, will not exceed the lesser of 10 percent of the minimum annual load on the network or 10 kW. For a photovoltaic Customer-Generator Facility without batteries, the 10 percent minimum shall be determined as a function of the minimum load occurring during an off-peak daylight period.

3. For interconnection of generators to Area Networks that do not utilize inverter-based protective functions or inverter-based generators that do not meet the requirements of (e)2 above, the generator must utilize reverse power relays or other protection devices and/or methods that ensure no export of power from the Customer’s site including any inadvertent export (e.g. under fault conditions) that could adversely affect protective devices on the network circuit.
(f) Screening Criteria and Process:  Inverter-Based Generators Not Greater than 10 kW
1. Application: Project Developer submits a completed application indicating which certified interconnection equipment the Project Developer intends to use. Within three days, Utility acknowledges to the Project Developer receipt of the application and notifies the Project Developer that the application is complete or incomplete. If the application is incomplete, the Utility shall provide written notice to the Project Developer that the application is incomplete, and provide within 10 days of the initial receipt a written list detailing all information that must be provided to complete the application. The Project Developer will have 10 business days after receipt of the list to submit the listed information, or to request an extension of time to provide such information. Otherwise, the application will be deemed withdrawn. A Project Developer may pre-execute standard Interconnection Agreement and submit with application.

2. Applicable Screens: Screens (d)1, (d)5, (d)6, d9, (d)10. For interconnections to distribution networks, proposed facilities must also pass screen (e)1.

3. Time to process screens: Within 10 business days after the Utility notifies the Project Developer that the application is complete, the Utility shall notify the Project Developer whether the Project meets all the applicable screens above. If the Project fails one or more of the applicable screens, the Project Developer may request the application continue to be processed under the Interconnection Requirements for Projects with  Aggregate Generator Output of Under 30 kW.

4. Approval: If a Project meets all of the applicable screens above, within three days the Utility shall send a partially executed Interconnection Agreement (or a fully executed Interconnection Agreement where the Project Developer has pre-executed the Interconnection Agreement).

5. A Project Developer that receives an Interconnection Agreement shall execute the agreement and return it to the Utility at least five business days prior to starting operation of the Project (unless the Utility does not so require or the Project Developer pre-executed the Interconnection Agreement). The Project Developer shall indicate the anticipated start date for operation of the Project. If the Utility requires an inspection of the Project, the Project Developer shall provide at least five business days notice to the Utility prior to the initiation of operations.
6. If a Utility does not notify a Project Developer in writing or by e-mail whether the interconnection is approved or denied within 20 business days after the receipt of an application, the interconnection shall be deemed approved. The 20 days shall begin on the date that the Utility sends the written or e-mail notice that the application is received.

7. Application fee: $100.
(g) General Provisions and Requirements After Interconnection Approval
1. The Project Developer is responsible for all construction of generator facilities and obtaining any necessary local code official approval (electrical, zoning, etc.).
2. The Project Developer conducts commissioning test pursuant to IEEE Standard 1547 and manufacturer requirements.

3. To assist Project Developers in the interconnection process, the Utility will designate an employee or office from which basic information on the application can be obtained through an informal process. Upon request, the Utility shall provide the Project Developer with all relevant forms, documents and technical requirements for filing a complete application for interconnection of generators. 
4. If the Project complies with all applicable standards above, the Project shall be presumed to comply with the technical requirements of this rule. In such a case, the Utility shall not require a Project Developer to install additional controls (including but not limited to a utility accessible disconnect switch), to perform or pay for additional tests, or to purchase additional liability insurance (other than as set forth herein) in order to obtain approval to interconnect except as agreed to by the Project Developer.

5. Additional protection equipment not included with the certified generator or interconnection Equipment Package may be added at the Utility’s discretion as long as the performance of the Project Developer’s equipment is not negatively impacted in any way and the Project Developer is not charged for any equipment in addition to that which is included in the certified Equipment Package.
6. Metering and Monitoring:  As set forth in the Utility tariff for net metering.
7. A Utility that charges any fee other than the application fees set forth above shall provide the Project Developer with a bill that includes a clear explanation of all charges.
8. Once an interconnection has been approved under this rule, the Utility shall not require a Project Developer to test the Project.
9. A Utility shall have the right to inspect the Project before and after interconnection approval is granted, at reasonable hours and with reasonable prior notice provided to the Project Developer. If the Utility discovers the Project is not in compliance with the requirements of IEEE Standard 1547, and the non-compliance adversely affects the safety or reliability of the electric system, the Utility may require disconnection of the Project until it complies with this subchapter.
Attachment 1:  Definitions
“Equipment Package” means a group of components connecting an electric generator with an Electric Delivery System, and includes all interface equipment including switchgear, inverters or other interface devices. An Equipment Package may include an integrated generator or electric source.  

“IEEE” means the “Institute of Electrical and Electronic Engineers.”

“IEEE standards” means the standards published by the Institute of Electrical and Electronic Engineers, available at www.ieee.org.

Attachment 2:  Application for Qualified, Inverter-Based Generating Facilities Not Greater than 10 kW

The undersigned Project Developer submits this Generator Interconnection Application and $100 filing fee to interconnect a new Project to the Utility Electric System or to increase the capacity of an existing Project connected to the Utility Electric System.  Please keep a copy for your records.
Project Developer
Name:      

____________________________________________________________

Contact Person: 

____________________________________________________________
Address: 

____________________________________________________________

City, State, Zip: 

____________________________________________________________
Telephone (Day): 
____________________________________________________________
Telephone (Evening): 
____________________________________________________________
Fax: 


____________________________________________________________
E-Mail Address: 

____________________________________________________________
Utility Customer 



Account Number:

____________________________________________________________
Contact (if different from Project Developer)

Name:      

____________________________________________________________

Contact Person: 

____________________________________________________________

Address: 

____________________________________________________________

City, State, Zip: 

____________________________________________________________

Telephone (Day): 
____________________________________________________________

Telephone (Evening): 
____________________________________________________________

Fax: 


____________________________________________________________

E-Mail Address: 

____________________________________________________________

Owner of the facility (include percent ownership by any electric utility):  _______________________
Project Information

Location (if different from above):  _____________________________________________________
Inverter Manufacturer:  __________________________   Model:  ____________________________
Inverter Serial Number: __________________________  
Inverter Nameplate Rating: (kW) (kVA) (AC Volts)  ________________
Single Phase _______ Three Phase _______
Prime Mover: Photovoltaic / Reciprocating Engine / Fuel Cell / Turbine / Other

Energy Source: Solar / Wind / Hydro / Diesel / Natural Gas / Fuel Oil Other (describe) ____________

Is the equipment UL1741 Listed? Yes / No

If Yes, attach a copy of the manufacturer’s cut-sheet showing UL1741 listing
Disconnect Type:  Separate Manual Disconnect – Location: __________________________________

(Meter Removal:  If the Project Developer elects not to install a manual disconnect device accessible to Utility, the Utility shall not be liable when a service meter is removed to disconnect the generator thereby interrupting all utility electric service to the Customer site.)
Estimated Installation Date: _____________ Estimated In-Service Date: ____________

These Interconnection Requirements are available only for inverter-based Generating Facilities no larger than 10 kW that meet the codes, standards, and certification requirements. 
List components of the Small Generating Facility Equipment Package that are currently certified:

Equipment Type Certifying Entity

1.

2.

3.

4.

5.

Project Developer Signature ______________________________________________________

I hereby certify that, to the best of my knowledge, the information provided in this Application is true. I agree to abide by the Terms and Conditions for Interconnection of a Generating Facility 10 kW or Smaller [[and return the Certificate of Completion when the Project has been installed.]]

Signed: ___________________________________________________________________

Title:




 Date:

Contingent Approval to Interconnect the Project
(For Company use only)

Interconnection of the Project is approved contingent upon the Terms and Conditions for Interconnection of a Generating Facility 10 kW or Smaller [[and return of the Certificate of Completion.]]

Company Signature: __________________________________________________

Title: 




Date:

Application ID number: __________________

Company waives inspection/witness test? Yes___No___

[[Note: Where use of a Certificate of Completion is not agreed to by state code officials, the text in brackets should be stricken.]]
Attachment 3:  Standard Form Interconnection Agreement

1.0 Construction of the Facility

The Project Developer may proceed to construct (including operational testing not to exceed two hours) the Project when the Utility approves the Application and executes this Interconnection Agreement.

2.0 Interconnection and Operation

The Project Developer may operate the Project and interconnect with the Company’s electric system once all of the following have occurred:

2.1 Upon completing construction, the Project Developer  will cause the Project to be inspected or otherwise approved by the appropriate local electrical wiring inspector with jurisdiction, and

2.2 [[The Customer returns the Certificate of Completion to the Company, and]]

2.3 The Company has either:

2.3.1 Witnessed the satisfactory Commissioning. All witnessing and inspections must be conducted by the Company, at its own expense, and returned the Certificate of Completion [[if used]]; or

2.3.2 If the Company does not schedule an inspection of the Project, the witness test is deemed waived (unless the Parties agree otherwise); or

2.3.3 The Company waives the right to inspect the Project.

2.4 The Company has the right to disconnect the Project in the event of improper installation.  Written documentation of explaining why the project is improperly installed will be provided no later than at the time of disconnection.
3.0 Safe Operations and Maintenance

The Project Developer shall be fully responsible to operate, maintain, and repair the Project as required to ensure that it complies at all times with the interconnection standards to which it has been certified.

4.0 Access

The Company shall have access to the metering equipment of the Project at all times. The Company shall provide reasonable notice to the Project Developer when possible prior to using its right of access.

5.0 Disconnection

The Company may temporarily disconnect the Project upon the following conditions:

5.1 For scheduled outages upon reasonable notice.

5.2 For unscheduled outages or emergency conditions.

5.3 If the Project does not operate in the manner consistent with these Terms and Conditions.

5.4 The Company shall inform the Project Developer in advance of any scheduled disconnection, or as is reasonable after an unscheduled disconnection.

6.0 Indemnification

The Parties shall at all times indemnify, defend, and save the other Party harmless from, any and all damages, losses, claims, including claims and actions relating to injury to or death of any person or damage to property, demand, suits, recoveries, costs and expenses, court costs, attorney fees, and all other obligations by or to third Parties, arising out of or resulting from the other Party’s action or inactions of its obligations under this agreement on behalf of the indemnifying Party, except in cases of gross negligence or intentional wrongdoing by the indemnified Party.

7. 0 Insurance 
The Project Developer is not required to provide general liability insurance coverage as part of this Agreement, or any other Company requirement. Though there is no specific insurance requirement associated with this Agreement, it is incumbent upon the Project Developer to inform their property insurance company of the addition of the electric generating equipment and make certain that their facilities are adequately insured against all potential claims.
8.0 Limitation of Liability

Each party’s liability to the other party for any loss, cost, claim, injury, liability, or expense,

including reasonable attorney’s fees, relating to or arising from any act or omission in its

performance of this Agreement, shall be limited to the amount of direct damage actually incurred.

In no event shall either party be liable to the other party for any indirect, incidental, special, consequential, or punitive damages of any kind whatsoever, except as allowed under paragraph 6.0.

9.0 Termination

The agreement to operate in parallel may be terminated under the following conditions:

9.1 By the Project Developer
By providing written notice to the Company.

9.2 By the Company
If the Project fails to operate for any consecutive 12 month period or the Project Developer fails to remedy a violation of these Terms and Conditions.

9.3 Permanent Disconnection

In the event this Agreement is terminated, the Company shall have the right to disconnect its facilities or direct the Project Developer to disconnect the Project.

9.4 Survival Rights

This Agreement shall continue in effect after termination to the extent necessary to allow or require either Party to fulfill rights or obligations that arose under the Agreement.

10.0 Assignment/Transfer of Ownership of the Facility

This Agreement shall survive the transfer of ownership of the Project to a new owner when the new owner agrees in writing to comply with the terms of this Agreement and so notifies the Company.

Project Developer acknowledges having read the terms and conditions of this Interconnection Agreement.

PROJECT DEVELOPER
[Utility Name]

By:  _____________________________
By:___________________________________



(Signature)




(Signature)

Printed Name: _____________________
Printed Name:__________________________

Title:_____________________________
Title: _________________________________







Effective Date:__________________________

Attachment 4:  Certificate of Completion
[[See note below]]
Installation Information




     Check if owner-installed  FORMCHECKBOX 

Project Developer: _________________________Contact Person:


Mailing Address: 


Location of Project (if different from above): ______________________________________________________                     

City: 
  State: 
  Zip Code: 

Telephone (Daytime): 
  (Evening): 


Facsimile Number: 
  E-Mail Address: 


Electrician: 

Name: 


Mailing Address: 


City: 
  State: 
  Zip Code: 

Telephone (Daytime): 
  (Evening): 


Facsimile Number: 
  E-Mail Address: 


License number: ____________________________________
Application ID number: ____________________________

Electrical Inspection: 
The system has been installed and inspected in compliance with the local Building/Electrical Code of 






   (Appropriate governmental authority)
Signed (Local Electrical Wiring Inspector, or attach signed electrical inspection): 

(Note: Local procedures may differ on how to process approvals from local electric inspection officials)

Name (printed): 






   Date: ___________

Utility (Utility) waives Witness Test?  Yes   FORMCHECKBOX 
  No  FORMCHECKBOX 

Utility Signature:  





Title: 




  
Date: 





Final Approval of Interconnection Agreement 

The Certificate of Completion has been received and final approval to interconnect the Project is granted under the Generator Interconnection Requirements. 

Utility Signature: 
 Title: 
  Date: 


[[Note: This certificate may be useful where the state has received agreement from local code officials to use this standard form. Where no such agreement has been obtained, local code officials may be unwilling to sign this form as it is not typically used in their approval process and some officials have shown a reticence to sign an unknown form. In those cases, this certificate should be supplanted with evidence of local code official approval as is the current local practice.]]
3

