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SECOND ROUND OF COMMENTS

ON THE

TECHNICAL STANDARDS WORKGROUP PHASE II REPORT

INTRODUCTION

Dakota Electric Association (Dakota Electric) and Minnesota Power actively participated in the Technical Standards Workgroup assembled by the Department of Commerce (ìDepartmentî) in connection with the above-referenced docket.  The Technical Standards Workgroup participants worked diligently to develop the Phase II Report of the Technical Standards Workgroup (ìReportî) as submitted by the Department to the Minnesota Public Utilities Commission (ìCommissionî) on May 22, 2003.

On June 4, 2003, Dakota Electric and on June 5, 2003, Minnesota Power filed their initial comments on the Report including the proposed draft of the ìState of Minnesota Interconnection Agreement for the Interconnection of Extended Parallel Distributed Generation Systems with Electric Utilitiesî (ìInterconnection Agreementî); proposed Generation Interconnection Applications (ìApplicationsî); ìState of Minnesota Interconnection Process for Distributed Generation Systemsî (ìThe Processî) and ìState of Minnesota Distributed Generation Interconnection Requirementsî (ìMinnesota Technical Requirementsî).  

As was stated in the June comments, we believe that the Technical Standards Workgroup achieved resolution of many of the difficult yet important issues raised in this docket.  The Report reflects the Technical Standards Workgroup participantsí general agreement on many of the difficult, technical, administrative and procedural issues raised in the docket. 

During the reply comments period, Cummins Power Generation (ìCumminsî) submitted new comments which have thrown into question the Minnesota Technical Requirements and how they interact with the newly approved national standards. (ìIEEE 1547 Standardsî).  Due to the nature of these new comments, this additional comment period has been added to respond to the issues raised. We thank the Commission for allowing this additional comment period, due to the significant nature of the comments provided by Cummins.  The following is our response to the key issues raised in the Cummins comments.

GENERAL COMMENTS

It appears from the Cummins comments that they are requesting that the Commission throw out the proposed Minnesota Technical Requirements and simply use the newly adopted IEEE 1547 Standards.   Unfortunately, the Cummins comments fail to recognize that only the core requirements document has been adopted by the IEEE and there are three other documents still under development. These additional standards and guides are not available at this time for our use.   

The following is from the introduction for the IEEE P1547 Standards: 

The IEEE 1547 standard is the first of a series of standards documents being developed by SCC21 concerning distributed resources interconnection.  The titles of the additional document in that series follow:

IEEE P1589 Draft Standard For Conformance Test Procedures for Equipment Interconnecting Resources With Electric Power Systems;

IEEE P1608 Draft Application Guide for IEEE Std. 1547 Standard for Interconnecting Distributed Resources with Electric Power Systems, and;

IEEE P1614 Draft Guide for Monitoring, Information Exchange and Control of Distributed Resources Interconnected With Electric Power Systems.

 These three other IEEE workgroups have been formed to deal with the interconnection issues upon which agreement could not be reached by the larger IEEE 1547 workgroup. The time frame for completion of these additional standards and guides is unknown. As with the IEEE 1547 Standards, they may require many approval ballots and thus take several years to complete.  So, many important issues involved with the interconnection of generation to utility systems have yet to be included in the IEEE 1547 interconnection standards.  To simply drop the Minnesota Technical Requirements developed by the Technical Standards Workgroup would create large holes in the interconnection requirements and would also require each utility to again provide its own version of interconnection requirements.   This would put us back to where we started with individual utility interconnection requirements documents which would not be standard across the State. One of the key goals for the development of the Minnesota Technical Requirements was to create a uniform standard that would be applied by all electric utilities across the State.  

It is important to note that due to the requirements of the 2001 Minnesota energy legislation, the Technical Standards Workgroup was established by the Commission to provide the Minnesota Technical Requirements in a very short time frame. The Minnesota Technical Requirements were completed on February 1, 2003.  This time frame was required because we all agree that it is very important to the utilities and their customers that the development of a uniform interconnection process and requirements document help expedite the interconnection of distributed generation.  

Thus we continue to recommend that the proposed Minnesota Technical Requirements be approved by the Commission.  The proposed documents were developed in harmony with the emerging standards from many other sources.  When the Technical Standards Workgroup developed the proposed documents, they utilized the Wisconsin, Texas, California, New York, FERC and IEEE draft and approved documents as input.  All of these states and entities have decided that it was important to develop their own set of interconnection documents and several have ongoing development of the standards. It is interesting to note that copies of the proposed Minnesota Technical Requirements documents have also been requested by some members of the IEEE standards workgroups and by members of the workgroups in some of these other states.   

As stated in the Dakota Electric comments of June 4th and in the Departmentís report about the FERC and IEEE national standards, ìThe FERC and IEEE standards are still in draft form and under continuing development. There will likely be additional changes that will need to be reflected in the Minnesota Standards in the future.î  It is important that Minnesota develop a process to modify these documents periodically to allow us to incorporate ideas developed through our experience and the experience of others.  The Minnesota Technical Requirements were written in January 2003, before the final two revisions of the IEEE document were completed.  With the expected completion of three more IEEE guides or standards, there will be many areas of the proposed Minnesota Technical Requirements which can be updated and revised.   The development of a workgroup or other such standing committee, with cross representation, to periodically publish an updated set of standard documents, in the manner of how the National Electric Code (ìNECî) is maintained, is required.

It is important to remember that we presently have many different utility interconnection standards in the state.  Each utility has its own procedures and interconnection standards.  Through the Technical Standards Workgroup, we have been able to develop a set of consistent interconnection standard documents which have been reviewed and approved by all of the regulated utilities.  We should take the step forward and start with the foundation of these proposed documents from the Technical Standards Workgroup and then modify and improve these documents through experience and interaction with other states and standards organizations as needed. 

SPECIFIC COMMENTS

Relationship between IEEE 1547 Standards and Minnesota Technical Requirements

The Cummins comments state: ìFor the State of Minnesota to adopt requirements that differ from the requirements of IEEE 1547 is to imply that somehow a small, probably biased, group of Minnesotans has greater expertise than the aggregate IEEE Workgroup.î    This comment implies that the Minnesota Technical Requirements are somehow in conflict with the IEEE 1547 Standards and are biased.  On the contrary, the IEEE 1547 Standards are directly referenced and included in the Minnesota Technical Requirements.  The goal of the Minnesota Technical Requirements is that in all areas where the IEEE 1547 Standards have established requirements, the Minnesota Technical Requirements refer the reader to the IEEE 1547 Standards.  We are not aware of any places in the proposed documents that conflict with the IEEE 1547 requirements.  

The Cummins comments purport to address some conflict within the specific comments section when the author states of section 4.V.III of the Minnesota Technical Requirements: ìThis paragraph is of particular concern, because it conflicts with the requirements of IEEE 1547.î   On the contrary, after a complete comparison of the Minnesota Technical Requirements and the IEEE 1547 Standards, we can find no conflicts between the two documents in the islanding and reconnection sections.  The following text shows how each document addresses islanding requirements:

IEEE 1547 Requirements

4.1.5 - The DR shall not energize the Area EPS when the Area EPS is de-energized.

4.2.6 - After an Area EPS disturbance, no DR reconnection shall take place until the Area EPS voltage is within Range B of ANSI C84.1 Table 1, and frequency range of 59.3Hz to 60.5Hz.

The DR interconnection system shall include an adjustable delay (or a fixed delay of five minutes) that may delay reconnection for up to five minutes after the Area EPS steady state voltages and frequency are restored to the ranges identified above. 

4.4.1 - For an unintentional island in which the DR energizes a portion of the Area EPS through the PCC, the DR interconnection system shall detect the island and cease to energize the Area EPS within two seconds of the formation of an island.

Minnesota Requirements for Islanding

4.B.v.3 - Unintended Islanding ñ Under certain conditions with extended parallel operation, it would be possible for a part of the Area EPS to be disconnected from the rest of the Area EPS and have the Generation System continue to operate and provide power to a portion of the isolated circuit.  This condition is called ìislandingî.  It is not possible to successfully reconnect the energized isolated circuit to the rest of the Area EPS since there are no synchronizing controls associated with all of the possible locations of disconnection.  Therefore, it is a requirement that the Generation System be automatically disconnected from the Area EPS immediately by protective relays for any condition that would cause the Area EPS to be de-energized.  The Generation System must either isolate with the customerís load or trip.  The Generation System must also be blocked from closing back into the Area EPS until the Area EPS is re-energized and the Area EPS voltage is within Range B of ANSI C84.1 Table 1 for a minimum of 1 minute.  Depending upon the size of the Generation System it may be necessary to install direct transfer trip equipment from the Area EPS source(s) to remotely trip the generation interconnection to prevent islanding for certain conditions. 

In comparison with the Minnesota Technical Requirements, the IEEE 1547 Standards  contain minimum requirements.  The IEEE requires the equipment manufacturers, at a minimum, to meet these requirements. It is then up to the utility to identify any additional requirements for the specific interconnection application, if required.  The Minnesota Technical Standards Workgroup took a different approach and attempted to create a maximum-requirements document where if these requirements are met, the utility typically would not apply additional requirements to the interconnection.  While there are special situations where additional requirements may be necessary, the Minnesota Technical Requirements would greatly minimize these situations, as compared to the IEEE 1547 Standards.   The intent of the Minnesota Technical Requirements is to limit the ability of each utility to have unique requirements for each interconnection. It is hoped that these maximum requirements can be refined and even reduced over time as new ideas and equipment are developed.   The Minnesota Technical Requirements do allow for individual utilities to waive any of the interconnection requirements, which are not required for a specific installation. 

The proposed Minnesota Technical Requirements were developed to complement the IEEE 1547 Standards.  The IEEE 1547 Standards are the foundation upon which the proposed Minnesota Technical Requirements were built. There are several areas where the IEEE 1547 workgroup could not reach consensus and thus removed discussion on that issue from the IEEE 1547 Standards.  It is hoped that many of these issues will be covered in the three additional IEEE documents, but since these were consensus issues during the IEEE 1547 process, it is expected that they will remain in contention during the writing of the additional documents. Without knowing what issues will be covered and which issues will be dropped in the follow-up IEEE standards and guides, we need the coverage of the issues supplied by the proposed Minnesota Technical Requirements. 

Coverage of All types of Generation Systems.

As pointed out in the Cummins comments, the IEEE 1547 Standards expressly do not cover any generation which is not interconnected for less then 100 ms. The proposed Minnesota Technical Requirements, on the other hand, are unique in that they cover the requirements for all forms of generation.  Dakota Electric has about 90 known generation systems interconnected to the electrical system.  About half of these systems would not be covered by the IEEE 1547 interconnection standards as they are either operated as a quick closed transfer or open transfer.  The proposed Minnesota Technical Requirements are written to also cover this large percentage of generation interconnections.  

The Cummins comments also raise an issue that was discussed several times in the Technical Standards Workgroup sessions.  In section 4 of the Cummins comments ìInclusion of Open Transition Transfer Equipment,î the author states: ìPerhaps the most offensive and unreasonable requirements of the document relate to the extension of utility supervision over the use and application of open transition transfer switches.  This is unreasonable from a technical perspective because an open transition transfer switch by definition NEVER operates in parallel with the utility service to a facility, and its operation cannot result in any compromise to the safety or reliability of the utility system.î These comments fail to understand the reasoning behind the inclusion of Open ñ Transfer switched generation in the Minnesota Technical Requirements.  The following is the logic behind the inclusion of all forms of interconnected generation including open transfer switches: 

With the application of a ìMechanically Interlockedî open transfer switch  (a switch which has a physical assurance that both the generation source and the utility source cannot physically be interconnected), there is no concern about safety and there are no additional interconnection requirements in the Minnesota Technical Requirements.  This has been included to expressly limit the utilities from applying any additional requirements on these switches.  In many cases, visual opens and other such devices have been required to be installed on these Open Transfer installations. Under the proposed Minnesota Technical Requirements, these extra requirements by the utilities will be eliminated. 

Also, many manufacturers are moving to a single transfer switch which does not have the physical assurance ìmechanical interlockî between the two source switches. The reason the manufacturers have started making these switches is to provide greater options to their customers at a lower cost.  The nice feature with this new design is that a single transfer switch is capable of operating as an open or closed transfer switch. Typically, the only change required to move from the open mode to a closed transfer mode, is a jumper wire or a change of a switch position on the control panel.  We have seen generation interconnection applications where the vendor wants to apply this type of switch with no protection and propose to operate it in only the open transfer mode.  It is very easy for someone to change the settings on these units to operate in the closed transfer mode.  It is important to note that this has been done in the field.  In addition, with this design it is very possible that these solenoids controlling the utility switch would fail and the generation could then be directly connected to the utility without any protection.   The Minnesota Technical Requirements specify that for any transfer switch to be applied under the open transfer requirements section shall have ìmechanically interlockedî utility source and generation source switches.

Failing to include the Open ñ Transfer generation in the Technical Requirements, as was done in the IEEE 1547 Standards increases the possibility that a large open-transfer generation system is installed which creates voltage swings on the utility distribution system, through the quick addition or removal of the customerís load.  This could then affect the power quality of others connected to the utility distribution system.  Without the knowledge of the generation interconnection, it would be very difficult for the utility to track down the source of such voltage swings.   

The Cummins comments also state about closed transfer switches that: ìÖ the general consensus of the IEEE working group was that closed transition transfer switches will have such a small impact on the utility grid that they are not worthy of consideration in an interconnect standard. This conclusion was based on the fact that manufacturers reported that thousands of these switches are currently installed and in active use, and no one documented any disruption of utility power or safety issue related to their use.î   We question what size generation systems should be considered significant?  Closed transfer switches are being applied on very large generation systems, some greater than 1 MW. This is a significant load for many of the Stateís utilities, and it is important that standards are formulated and applied.  We also challenge the claim that NO documented disruptions of utility power or safety issues related to their use are available. How concerted of an effort was taken to identify failures experienced?  In discussion with other members of the IEEE 1547 workgroup, it appears that no survey was taken of United States utilities or even the members of the IEEE workgroup.  We believe that disruptions have occurred due to the failure of these switches installed without proper protective systems.

In several parts of the Cummins comments, the author discusses contractual requirements being included in the Minnesota Technical Requirements: ìthe technical requirement should be purged of these requirementsÖî and, in the References section, the Cummins comments propose the elimination of the duplication of the references already included in the IEEE 1547 Standards.  Since Cummins was not involved in the Minnesota Technical Standards Workgroup process, they would not know that during the development of the proposed Minnesota Technical Requirements, the Technical Standards Workgroup members discussed exactly this trade-off between including this information and not including it. The Technical Standards Workgroup members, especially the members involved with the installation of generation on utility systems, requested that instead of directing the reader to other documents such as the IEEE 1547 Standards, as much as possible these documents should be included within the Minnesota Technical Requirements themselves. The Technical Standards Workgroup members also felt that since the IEEE 1547 Standards are copyrighted, and could not be posted on any of the utilitiesí web sites, or be copied and handed out to the general public this important information would be hidden and not easily available to someone looking at the installation of a generation system.  They requested that the Minnesota Technical Requirements contain as much information as is reasonably possible. 

Writing Style

Another major difference between the IEEE 1547 Standards and the proposed Minnesota Technical Requirements is with the style of writing.  The IEEE 1547 Standards are, by their very nature, written by technical people for other technical people.  This makes the document very concise but does not provide the reader with any supporting information to allow a person not intimately familiar with the topic to understand the requirements.  The Minnesota Technical Requirements have been prepared to allow the reader, who may not have a technical background, the ability to understand what the requirements are and the reasons for those requirements.  It appears that the author of the Cummins comments, being part of the writing group for the IEEE 1547 Standards, would rather see the Minnesota Technical Requirements written in a more terse, technical style rather than the longer form discussion style that was used.   We would like to see the less formal, discussion style remain where possible so that these documents can be read and understood by non-technical people and used by the general public.  It is important that this discussion style not introduce ambiguities in the Minnesota Technical Requirements, and as the documents are used, any such issues should be resolved. 

Since Cummins chose not to participate with the Technical Standards Workgroup in the development of the Minnesota Technical Requirements, they have not had the benefit of the discussions leading up to the compromises involved in the development of these documents.  It would have been very useful to the development of the document if Cummins personnel had joined the Technical Standards Workgroup during the writing of the standards.  It is understandable that, as a manufacturer of distributed generation equipment, Cummins would be very wary of any additional requirements being imposed upon its products.  The ultimate cost of the product could be greatly impacted by extra requirements and their core business greatly impacted by unique requirements.   It must be remembered that, during the development of the Minnesota Technical Requirements, the Technical Standards Workgroupís discussions focused on the belief that the fewer requirements we have, the better.  Lowering the costs for the interconnection and construction of generation systems is good for all, but it is important that we do not lose site of the safety of the general public and of the people employed to maintain these electrical systems.   

It is unfortunate that the first item included in the Cummins comments is a recommendation that terms such as ìsafetyî and ìsafeî should be removed from the Minnesota Technical Requirements after the forward and introduction sections.  We agree with the Cummins comments that these terms are ìgeneral termsî and thus not technically specific, but we disagree with the implied concern that utilities will falsely apply ìexcessive requirements in the name of ìsafetyî.î   Minnesota State law fully addresses this concern by requiring the use of Professional Engineers to perform the design decisions involved in ìsafeguardingî the general public:  

Minnesota Statutes ß326.02 Subd. 3: Practice of professional engineering. Any person shall be deemed to be practicing professional engineering within the meaning of sections 326.02 to 
 HYPERLINK "http://www.aelslagid.state.mn.us/stats/326/15.html" 
326.15
 who holds out as being able to perform or who does perform any technical professional service, such as planning, design or observation of construction for the purpose of assuring compliance with specifications and design, in connection with any public or private structures, buildings, utilities, machines, equipment, processes, works, or projects wherein the public welfare or the safeguarding of life, health, or property is concerned or involved, when such professional service requires the application of the principles of mathematics and the physical and applied engineering sciences, acquired by education or training, and by experience. 

Minnesota Statutes ß326.02 Subd. 1: Registration mandatory. In order to safeguard life, health, and property, and to promote the public welfare, any person in either public or private capacity practicing, or offering to practice, architecture, professional engineering, land surveying, landscape architecture, or professional geoscience, or using the title certified interior designer in this state, either as an individual, a copartner, or as agent of another, shall be licensed or certified as hereinafter provided.. . .  

      (emphasis added)

We believe that Professional Engineers, educated, experienced and tested, in this field would best be suited for making the key design decisions to protect the ìsafetyî of the general public.  

 RECOMMENDATION

We recommend that the Minnesota Technical Requirements proposed by the Technical Standards Workgroup be approved by the Commission and that a workgroup or other standing committee, with cross representation, be created.  This workgroup, possibly under the direction of the Department, should be required to periodically publish an updated set of standard documents, while taking input from the general public, in a manner similar to how the NEC is maintained. This new workgroup should also be tasked with keeping the Minnesota Technical Requirements in concert with other national standards and to adopt the best practices, where appropriate, from the other state standards. 
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Douglas R. Larson, Vice President
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