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These comments are filed on behalf of the Energy Association of Pennsylvania’s Electric Distribution Companies, in response to the Net-Metering Interconnection Sub-Working Group on Small Generation Interconnections Issues List, compiled by the PUC Staff on March 31, 2005.

Interconnection Technical Requirements

1.  It appears that, at a minimum, the IEEE 1547 technical requirements, should serve as the basis for the technical interconnection requirements in Pennsylvania.  Additionally, the Act requires the Commission to develop interconnection rules consistent with the rules of states within the PJM region.  The PJM Small Generation Interconnection technical standards for 2MW or less, which include the IEEE 1547 standards, appear to be a viable option for the Commission to adopt.  

a. Please indicate any areas of the PJM technical requirements that need modification and why?

The PJM standard provides the appropriate set of requirements.  As IEEE 1547 evolves, PJM engineers in conjunction with protection engineers from the PJM EDCs will adopt modifications as necessary and appropriate, thereby obviating the need for the Commission to simultaneously track and modify the standard. 

b.  Also, please indicate any superior technical requirements over the PJM rules within the region that instead should be adopted by the Commission.  

See a.

c.  The PJM Technical Standard provides for four exceptions and one addition to the IEEE 1547 standard.  Please address any concerns with the exceptions/addition. 

The issues referenced are not “exceptions” but are intended to be clarifications to specific issues raised by the application of IEEE 1547 to existing EDC facilities and practices.

1. Grounding (4.1.2) – some companies require a wye-grounded transformer 

Three of the EDCs do have such a requirement, however, this requirement is only applicable to new installations.  Further, a wye grounded transformer is the more likely choice at new installations, especially where power quality may be an issue.

2. Networks (4.1.4.1-2) – interconnection to a network is not allowed except by exception  

IEEE 1547 does not currently provide for interconnection to a secondary grid network, primarily located underground in larger cities, which encompasses the vast majority of these types of locations.  The standard does provide for interconnection to a spot network under very specific and limited circumstances.  Installations of this type exist in extremely limited numbers.  The PJM standard does permit interconnection to either type of network under limited conditions, but not as a general practice.

3. Monitoring (4.1.6) – some companies may require monitoring & telemetering 

 IEEE 1547 requires those facilities 250 kVA or greater to have provisions for monitoring. The intent behind this provision in IEEE 1547 is to put DG on notice that there may be EDC-specific requirements at or above this level. At this time, none of the EDCs in Pennsylvania indicated any requirement for telemetry below 250 kVA.  On the other hand, PJM does require real-time telemetry at this size, but only in the event the facility wants to set LMP and participate in the real-time market.

4. Periodic Tests (5.5) – periodic tests are to be done in accordance with PJM requirements 

IEEE 1547, Section 5.5 Periodic interconnection tests, states as follows: “All interconnection-related protective functions and associated batteries shall be periodically tested at intervals specified by the manufacturer, system integrator, or the authority who has jurisdiction over the DR” (distributed resources).  In the event the facility is participating in the PJM wholesale market, PJM is the authority having jurisdiction. 

5. Add ANSI C84.1 Annex D requirement for voltage unbalance 

The ANSI standard states: “voltage unbalance at the point of common coupling caused by the DG equipment under any condition shall not exceed 3%”.  Voltage unbalance can cause damage to three-phase equipment, particularly motors and transformers.  While it is highly unlikely that a small DG is going to create such an unbalance, permitting such a condition to continue uncorrected is unacceptable due to the risk of equipment damage.

2. Act 213 defines small generation units as 2MW or less.  The PJM Open Access
Transmission Tariff (OATT) and the FERC Small Generation Interconnection NOPR define small generation as units with a capacity of 20 MW or less. 

The 20 MW break in the OATT is intended to provide an opportunity to waive the initial $10,000 application fee and to analyze the interconnection individually rather than placing the facility in queue, thereby extending the process and cost significantly.  The technical requirements for interconnection are left up to the interconnecting utility. 

     The New Jersey Interconnection Standards define small generation units as 10 MW or below. 

This is incorrect.  The NJ standard contains the following definitions:

· "Customer-generator" means a residential or small commercial customer that generates electricity, on the customer's side of the meter.

· “Small commercial customer” means a non-residential electrical customer with less than 10 MW of peak demand, 

 The NJ standard is limited in applicability to 2 MW and below.

a. Since the Act mandates that the Commission adopt rules consistent with the region, should the Commission adopt 10 MW or less as the appropriate size for the small generation interconnection process?  

No. This existing PJM standard of 2 MW should serve as the absolute upper limit.  Assuming that the region is intended to mean more than New Jersey, consistency within the region is appropriate.  As is indicated below, with the exception of Connecticut, all of the other States in the region have standards, which are limited to facilities at or below the 2 MW level.  While Connecticut’s process includes generation up to 25 MW, which we believe is too high, it does contain a simplified application, agreement and process for inverter based facilities less than 10 kW, which have merit.  Further, while IEEE 1547 serves as the technical basis for the Connecticut guidelines, the guidelines were written by the utilities in the state according to their requirements and do reflect differences in some of the specific utility requirements.  The PJM technical standard should act as the technical basis for any standard guidelines in PA and the EDCs should be given the opportunity to develop these guidelines subject to Commission approval.

	State
	Maximum Eligible Size
	Distinction At   Various Sizes
	Technical Requirements
	Disconnect Switch Required

	Connecticut
	25 MW
	10 kW – 100 kW – 1 MW - 5 MW
	Stds  developed by EDCs
	Yes

	Delaware
	1MW
	25 kW Inverter based-see Disc
	App. Nat. std.
	No <25 but cust. Assumes all risk

	Maryland
	80 kW inverter based
	
	App. Nat. std.
	Silent but must meet Stds.

	New Jersey
	2 MW
	10 kW Inverter based
	Significantly Modified IEEE 1547
	No

	New York
	2 MW
	
	NY Standard Interconnection Requirement
	Yes

	Ohio
	25 kW 1-Ph

300 kW 3-Ph
	
	IEEE 1547
	Yes

	Vermont
	15 kW – All

150 kW--Farm
	
	App. Nat. std.
	Yes


b. PJM currently has a technical standard for generators that are less than 2 MW and in the process of developing a technical standard for units between 2 and 10 MW.  If the Commission were to adopt a 10 MW or less as the appropriate size, what should the technical requirements be for units between 2 and 10 MW?  The current discussions regarding the development of a technical standard between 2 and 10 MW are limited in scope to facilities connected to radial distribution circuits, which is the intended application for IEEE 1547. 

For most of the EDC’s, this would result in an upper limit of 4 or 5 MVA on a typical 13 kV circuit.  Also, as the size of the facility approaches these upper limits, there are more exceptions to the standard necessary to satisfy the specifics of the individual EDC’s system, resulting in less and less standardization.  

3. If the Commission were to require that pre-certified customer generating equipment must be tested by a nationally recognized testing laboratory and certified to meet the requirements of UL 1741 for pre-certification.  

This is a requirement of the IEEE 1547 and UL 1741 standards.  

Are there additional standards that pre-certified equipment must meet? 

When addressing “pre-certified customer generating equipment” it is important to recognize that while a small skid-mounted generating unit might be pre-certified, “customer generating equipment” may also consist of a system of components that have, by themselves, been pre-certified.  However, in this latter circumstance, the combination of pre-certified components cannot necessarily be considered to be pre-certified as a system, because the interaction of the individual components with each other has not been tested.  This is particularly true of protection and control equipment for larger generators that must be tested not only with regard to the other generator components, but also with regard to distribution system components and the potential range of distribution system operations. 

4. Please address the issue of the appropriate point of common coupling. 

 Definition from IEEE 1547: “The point where a local electric power system (“EPS”) is connected to an Area EPS.”  This point is typically considered to be at or near the metering location. This position is supported by IEEE Standard 519 where the point in the interconnection of a customer-generator facility with an electric distribution system is where the harmonic limits are applied.  

The purpose of establishing harmonic limits is to protect electric service customers from power quality issues that may be created by the customer-generator and to further protect the customer-generator from exposure to harmonic-related equipment damage.  This point should be located at the first isolation device from the utility to the line serving the customer facility and it is a defining point and a change from utility ownership to customer-generator ownership. 

5. Should customer generation systems be required to have an accessible, outdoor and lockable disconnect switch?  

All systems must have a means of disconnection that is accessible to utility workers.  The installation of a switch is a simple means of improving safety for utility workers, emergency personnel, personnel of customer generation and the general public at minimal additional expense.  

IEEE 1547 provides for the requirement of this switch where the EDC deems it necessary, but the New Jersey technical standards disallow the EDCs to require this disconnect switch.  Please address any safety issues related to requiring this switch, and/or the impact of allowing each EDC to require the switch based.  Please explain the reasons as to why or why not a disconnect switch should be required. 

Only NJ categorically denies the EDCs the right to require a readily accessible disconnect which is actually in opposition to IEEE 1547.  Most of the other jurisdictions specifically mandate this disconnect (see table above).  Only one other state, Delaware, has imposed any restriction, and there, only on a very limited basis.  Delaware’s restriction at least recognizes some of the differences between small inverter based systems and larger or rotating equipment based systems and their greater potential for adverse impacts on the distribution system.  

Pre-certified, grid-tied inverters are designed to discontinue producing electrical energy upon loss of the utility source and indeed will if functioning properly and more importantly if properly installed.  However, many of these same inverters are designed to continue to provide stand-alone power to dedicated loads through the use of standard grade contactors.  To further exacerbate the potential for continued energization of an otherwise deenergized utility circuit, it is precisely these small systems that are most likely to be installed by potentially unqualified homeowners or other less sophisticated installers who may not be aware of appropriate safety practices and installation requirements.  

6. Generation interconnection systems may result in islanding on the EDC      circuits.  To avoid islanding, what design requirements should be instituted?
These requirements are specific to the type of generation, the size, and nature of the utility circuit to which it will be connected.  As noted above, in response to issue Number 5, most inverters have anti-islanding functionality built in.  There is little or no pre-certified rotating equipment available at this time with this capability.  Consequently, appropriate protective relaying will need to be incorporated specific to the nature of the installation.  This could be as simple as reverse power flow protection or could require a more complicated direct transfer trip scheme.

The current version of IEEE 1547 reserves §1547.5 to address islanding.  The Energy Association believes that it is appropriate for the Commission to permit EDCs to follow their existing practices regarding islanding until such time as §1547.5 is complete and provides reason to change those practices.

7. Under what circumstances should the EDC be able to disconnect a distributed generation unit form the distribution system?  

The EDC should be able to disconnect distributed generation under the following circumstances: emergency conditions, for national, regional or local security alerts, routine maintenance/repair/construction, outages, adverse operating effects,  breach of contract, or other reasons specified in the interconnection agreement or applicable tariff provisions. 

What should be the process for disconnection, including appropriate warnings? 

The EDC should schedule any interruptions in advance and in coordination with the customer operation to the extent practicable.   When system conditions require, the EDC may not have any ability to provide advanced notice.  Under abnormal operating conditions, the DR must disconnect from the utility in accordance with the requirements of IEEE 1547.

8. Please identify any additional safety and reliability issues that must be addressed

As noted in response to Issue #1a, the need for new standards and revisions to existing standards will continue to be identified as experience with the interconnection of small generators grows.  As stated earlier, we believe that the PJM Small Generation Interconnection Working Group provides an appropriate forum to manage that process.
Interconnection Process

9.  Should the Commission adopt a standardized interconnection agreement format?  

Yes. 

     What should be included in the agreement process? 

The agreement should, at a minimum, contain standard Insurance, Limitation of Liability and Indemnification provisions which would protect the utility and third parties in the event that harm to property or injury to persons would result from the operation of the generator. In addition, the Agreement should contain a Utility Disconnection provision, which would allow the utility to disconnect the generator where conditions warrant such action. 

Other Commissions have required EDCs to implement a standard interconnection agreement for smaller facilities ( eg. 300 kW) but, at the same time, permitted EDCs to add distinct terms and conditions in the form of an additional exhibit.  For systems larger than 300 kW, EDCs are free to negotiate interconnection service agreements which would also contain the basic elements set forth above.  The EDCs support a standardized agreement and process for small systems as indicated previously.

10.   In the ANOPR comments, parties emphasized that review and response times to interconnection requests must be reasonable and adequate in order to maintain the balance between ensuring safety and reliability of the system and not creating a significant delay for interconnection.  Can the New Jersey Interconnection review processes for the various levels of interconnection (Levels 1, 2, 3) be reasonably applied in Pennsylvania? 

The NJ review processes should not be adopted for application in Pennsylvania.  The NJ processes are complex which could be confusing, does not provide for an application fee and does allow response time to assure safety and reliability.  Many of the screening criteria are overly broad and permissive and provide for automatic approval where additional safety, reliability and operational analysis is often necessary.  Other than for a Level-1 (less than 10 kW) approval, the screening criteria do not provide for any differentiation between inverter-based and rotating equipment.

     If not, what modifications are necessary? 

The EDC’s should jointly develop a common set of processes for Commission approval.  The EDCs propose to develop and submit a standard procedure, which will be far simpler, more practicable in required response times, and less cumbersome to administer and understand.

11.    What are the trigger points for impact studies?

Each proposed interconnection undergoes some form of impact study, whether specifically identified or not.  Most small inverter based facilities require little more than a cursory assessment of the proposed facility relative to the proposed point of interconnection.  Requiring specific screening criteria may actually add complexity to the process.  

Should the trigger points for impact studies be standardized? 

No.  The EDCs are best qualified to determine when and to what level additional studies are required.  

12.
Some comments in the ANOPR process suggest that application fees can be used to deter incomplete or frivolous applications.  What are the cost components of interconnection that the application fees should address?  

There are several components that contribute to the cost to interconnect any generator.  Initial inquiries, prior to actually receiving an application, can involve hours of conversation.  Inquiries may come from less than fully informed individuals.  The amount of time required satisfying some of these customers can be extensive. Once applications are received, they are often deficient, requiring additional processing time.  These deficient submittals typically come from onetime do-it-yourself homeowners.  However, there are professionals installing renewable energy facilities who regularly submit incomplete or otherwise problematic applications, sometimes requiring EDCs to  continuously spend additional time educating the installer.  

The application fees should facilitate the recovery of costs associated with service and application fees charged to every interconnection service customer.  The application fee should be $350 minimum for up to 50 kW units with a $5 increase per kW fee for larger units. These minimum fees are not intended to capture costs for interconnection impact study fees, system upgrade costs, or any costs related to required periodic inspection and maintenance performed by the EDC related to safety and reliability.  Those costs would need to be recoverable elsewhere.

How can costs be minimized in each territory and should, to the extent possible, the formulas for application fees be made uniform? 

Application fees can be standardized to reasonably approximate the actual typical costs.  Attempting to collect for some of the externalities described in the first paragraph in #12 above would probably result in excessive application fees, particularly for the smaller projects. To the extent that these fees do not cover extraordinary circumstances, EDCs may recover these under-collections through the same mechanism as the cost of the Alternative Energy Credits. 

How would an application fee requirement impact the economics of certain projects? 

The Commission will undoubtedly hear arguments that an application fee is an undue hardship, which will delay the customer’s ability to begin to recover their investment, particularly on the smaller projects.  The reality is, a nominal application fee on a PV installation costing tens of thousands of dollars will have little or no impact on the economics of the project.  These fees, while perhaps insufficient to cover all the EDC’s costs should nonetheless be collected, to the extent they can be reasonably approximated, from the project applicant and not be totally absorbed by all ratepayers.

13. What, if any, insurance requirements for small generation customers are necessary?  

The customer should be required to provide proof of insurance to meet its construction, operating and liability responsibilities.

14.Should there be a Commission dispute resolution processes specifically dedicated to interconnection and net metering issues? 

 The Commission should employ its existing processes for dispute resolution, but should include the advice from technical staff of Fixed Utility Services and Conservation, Economics and Energy Planning.  The costs of these dispute resolution processes, including Commission staff time and overhead, should be assessed to all involved, pursuant to a set fee schedule developed by the Commission.
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