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I.
 Introduction 

Distributed energy, distributed generation, or self-generation, referred to hereafter as
DEG, is the concept by which many low-capacity to mid-capacity power generation sites
provide electrical supplies to a district. By definition, distributed energy resources are
relatively small when compared to the central station model ranging to 1,000 megawatts
and more.  This means that individually, their contributions to energy management and
ancillary services on the grid are often small.  However, if many distributed energy
resources are aggregated and controlled as a single unit, then their effect--and their
potential--grows immensely.  The fuel or power sources most often associated with
DEG are wind, solar, fuel cells, biomass, natural gas, petroleum, and even geothermal
and micro hydro energy sources.  DEG also includes processes such as co-generation
or combined heat and power or CHP.  CHP is the simultaneous generation of both
power and thermal energy (heat) using the same fuel.

Senate Joint Resolution No. 36 (SJR 36)

The Energy and Telecommunications Interim Committee was assigned to study the
appropriateness of DEG for Montana through the following joint resolution:

SENATE JOINT RESOLUTION NO. 36
INTRODUCED BY TOOLE, ESSMANN

A JOINT RESOLUTION OF THE SENATE AND THE HOUSE OF REPRESENTATIVES OF
THE STATE OF MONTANA REQUESTING AN INTERIM STUDY TO INVESTIGATE THE
POTENTIAL BENEFITS OF, AND OBSTACLES TO, EXPANDING DISTRIBUTED ENERGY
GENERATION IN MONTANA.

     WHEREAS, Montana citizens and lawmakers have become very interested in renewable and
other small-scale distributed generation systems since the electrical energy crisis in the summer
of 2001; and
     WHEREAS, distributed energy generation complements the central-station model of electricity
generation and offers potential solutions to many of today's pressing energy and electric power
problems, including energy price spikes, energy security concerns, power quality issues, rising
energy costs, tighter emissions standards, transmission bottlenecks, and the desire for greater
control over energy costs; and
     WHEREAS, distributed generation might provide a more affordable alternative for adding future
load to remote Montana locations than adding parallel lines over long distances; and
   WHEREAS, distributed energy technologies may be used to meet baseload power, peaking
power, backup power, remote power, power quality, and cooling and heating needs; and
    WHEREAS, several of the emerging technologies currently being promoted and developed in
Montana, such as rooftop solar arrays, small wind turbines, and fuel cells, are ideal for distributed
generation; and
    WHEREAS, permitting and construction of large, central power plants takes years, while small
generating units can be brought online quickly; and
     WHEREAS, homeowners and entrepreneurs generating more electricity than they need can net
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meter and sell their surplus to the grid; and
   WHEREAS, an in-depth study is needed to explore any technical, market, and regulatory
challenges to developing distributed generation that might exist and to inform the Legislature how
these barriers might be overcome.

NOW, THEREFORE, BE IT RESOLVED BY THE SENATE AND THE HOUSE OF
REPRESENTATIVES OF THE STATE OF MONTANA:
   That the Legislative Council be requested to designate an appropriate interim committee,
pursuant to section 5-5-217, MCA, or direct sufficient staff resources to explore any technical,
market, and regulatory challenges to developing distributed generation that might exist and to
inform the Legislature how these barriers might be overcome.
     BE IT FURTHER RESOLVED, that if the study is assigned to staff, any findings or conclusions
be presented to and reviewed by an appropriate committee designated by the Legislative Council.
     BE IT FURTHER RESOLVED, that all aspects of the study, including presentation and review
requirements, be concluded prior to September 15, 2006.
   BE IT FURTHER RESOLVED, that the final results of the study, including any findings,
conclusions, comments, or recommendations of the appropriate committee, be reported to the 60th
Legislature.

Policies and Incentives Thus Far

The State of Montana established a significant incentive for DEG in 1999 with the enactment of
a net metering policy (69-8-601, MCA).  This policy requires interconnected facilities to comply
with all national safety, equipment, and power-quality standards as set by the National Electrical
Code (NEC), Institute of Electrical and Electronics Engineers (IEEE), National Electrical Safety
Code (NESC), and Underwriters Laboratories (UL).  This applies to customers generating up to
50 kilowatts with hydroelectric, wind, or solar energy systems.  The law does not specify how
many customers may interconnect to each utility.  Twenty-five states now have net metering
policies.  There are also other policies and incentives on the books in Montana regarding
renewable energy (as opposed to fossil fuel), which of course drives most DEG.  The most
recent of these is Senate Bill No. 415 passed by the 2005 Montana Legislature.  This law
requires public utilities by 2008 to buy at least 5% of their electricity from "renewable resources",
such as wind, solar, geothermal, or new, small hydroelectric projects.  The minimum increases
to 10% by 2010 and to 15% by 2015.

This report’s appendices include the “rules, regulations & policies” as well the “financial
incentives” related to renewable energies that have been adopted in Montana.  These measures
have been conceived in the private, utility, and/or state sectors.  The appendices also compare
Montana to all the other states in terms of the measures taken.

DEG at the Crossroads

Few would disagree that Montana’s energy future is in uncharted territory.  SJR 36 speaks of an
“electrical energy crisis in the summer of 2001”.  This, of course, has been followed by
unprecedented increases in the prices that Montanans now pay for their energy.  Other forces
are also converging that make DEG a timely topic.  Various technologies are poised--others
would say are proved--to be viable ways to harness renewable energy.  So too, the energy
transmission infrastructure for Montana and the region is aging, struggling under growing load,
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and facing questions about how to grow.  The questions are growing faster than the answers.
In addition to citing the potential benefits of DEG, SJR 36 also anticipates that there will be
barriers—as well as possible solutions to those barriers.  That fairly well describes the themes
that can also be found in literature and heard in discussions with experts on DEG.

ETIC review thus far.  At their January 19, 2006, meeting, members of the Energy and
Telecommunications Interim Committee (ETIC) discussed a staff-prepared overview of the
regulatory, market, and technology issues that stakeholders very often refer to when discussing
DEG.  (That overview, intended to cite issues identified by the research rather than make
findings or conclusions per se, is attached to this draft report as Appendix H.)
During this meeting, ETIC members raised numerous possible topics for further investigation. 
Staff agreed to distill the various proposals down to common themes of interest to the members
and then seek their consensus on these matters for further research.  This was done in
February.  Their consolidated focus was as follows:

Safety and Interconnection Issues

Part  A:
Does research persuasively suggest that there are solutions for the safety and interconnection
concerns attached to distributed generation?

Part  B:
Legislative proposal to provide state money for university-based research and development pilot
of DEG.

Distributed Energy Generation in Other States

Assess:
• How short-term costs/benefits compared to long-term costs/benefits
• How they handled safety and interconnection concerns
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II.  Crossing the Road 

Executive Summary

The interconnection of distributed generation to existing power systems is being addressed in
multiple ways.  Great strides are being made at the federal, regional, state, and utility levels to
smooth out the technical challenges, including safety.  The most obvious manifestation of this
has been a broad move toward standardization.  Yet, though standards clearly pose many
benefits for all stakeholders involved, they also have their limits.  They do not remove every
decision point from every new instance of interconnection.  Therein lies some of the confusion,
tension, and hard work in connecting distributed generation to a grid.  Standardization efforts
thus far still leave significant local prerogative over the countless technical and nontechnical
issues that interconnection raises.

One such technical issue of particular interest to the ETIC is safety.  Though national
consensus standards on the safety aspects of interconnection have been promulgated, utilities
still note that standards reduce but never fully erase risk, and the price of a single error is high. 
They state that the safety-related measures and components that they require are absolutely
necessary.  Data indicating whether Montana-based safety incidents related to interconnection
are up or down is not available.  At the same time, no conclusive information (for example, in
the form of state legal or regulatory findings) about the actual necessity of requirements that
Montana utilities identify as safety-related has been identified.  One thing that utilities,
manufacturers, producers, and others do agree on, however, is that all involved could benefit
from more education and face-to-face discussion.

As noted above, many states are pursuing the interconnection of distributed generation.  The
ETIC was interested to learn whether any of those states have yet analyzed the short- versus
long-term economic impacts of their distributed generation efforts.  The answer is that they have
not.   One reason for the lack of studies appears to be that their initiatives have not matured to
the point at which they can speak of long-term results.  Another is that there is disagreement
over how to even define economic impact in DEG terms.  Finally, if and when such studies do
become available, they might be of limited transferability to Montana and of narrow value to its
legislators.   They would at least be useful for helping Montana decisionmakers appreciate the
economic dynamics that have accompanied the growth of distributed generation elsewhere. 
That would, at a minimum, strengthen the basis for charting any economic assumptions about
distributed generation in Montana. 

Another dynamic at work in the efforts of various states and regional organizations has been a
spirit of consultation and collaboration.  This is one attribute of all successful interconnection
initiatives that might be fully transferable.

While keeping this report descriptive rather than prescriptive, it is reasonable to suggest that a
heightened effort at outreach--be it through education, collaboration, or both--is a vital lesson to
take away at this time.
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Interconnection

The ETIC asked for more information about “the technical challenges of interconnection”.  A
great many of the technical concerns that one might have about distributed generation are
physically addressed at the point where the renewable or combined cycle generation
interconnects with local power distribution lines.  A great many of the questions about
interconnection, including safety, are today being addressed in both regional and national
standards.

Why standardization?  The technologies and operational concepts for properly integrating DEG
into existing power systems must be fully developed “in order to realize its benefits and avoid
negative effects on reliability and safety”. [Doc16-p1]  (Note: Bracketed references refer to the
bibliography.)  Standards help define the safeguards against hazards to personnel or
equipment.  They improve quality design and quality assurance.  They also expand the market
for DEG-related technologies.  “Uniformity across states is ultimately very important.  For
manufacturers . . . it is crucial to be able to build a single unit that can be sold in every state in
the country without modification.”  When a consensus standard exists, DEG generators hoping
to interconnect are less likely to face redundant testing or unnecessary requirements.  They will
likely either modify products and components to meet nonstandard requirements, passing the
added cost on to consumers, or “will abandon the nonconforming state or utility as a potential
market for their products”. [Doc14-p1]  Finally, standardization will, as a recent Federal Energy
Regulatory Commission (FERC) order notes, help “remedy undue discrimination”.  [Doc18-p2]
The effort to establish national consensus standards has engaged government agencies,
national laboratories, utilities, private companies, and equipment manufacturers in collaborative
dialogue for several years now. 

FERC:  Whether the issue is power reliability, safety, insurance, approval procedures, or
anything else, there is no shortage of guidance to be had.  One of the first big steps opening the
way for interconnection was FERC Order #888 on Open Access Transmission Tariff established
in 1996-97.  Evolution of the DEG industry has since caused it to be supplemented and
updated.  For example, wind generation grew by an average rate of 20% each year from 1996
to 2005.  [Doc2-p2]  In 2005, FERC passed new rulemaking in Interconnection for Wind Energy,
which provides standards for wind power facilities larger than 20 megawatts.  In that same year,
FERC also provided new rulemaking for small generation entitled Standardization of Small
Generator Interconnection Agreements and Procedures.  FERC’s jurisdiction does not extend to
most small generators.  However, one purpose of this rulemaking was to offer a “guidepost” for
states as they regulate the small generation under their purview.  [Doc18-p134]  The two
sources of guidance that feature most prominently in FERC’s small generation rulemaking are:
(1) the National Association of Regulatory Utility Commissioners or NARUC; and (2) the IEEE.

IEEE and UL:  The IEEE is a nonprofit, professional association of 380,000 members in 150
countries that is focused on electronic and information science and technology.  Its work is
being used in federal legislation and rulemaking in state public utility commission (PUC)
deliberations and by more than 3,000 utilities to formulate technical requirements for
interconnection agreements. [Doc11-p1 and Doc15-p1]

In 2003, the IEEE established Standard #1547 on Interconnection.  This standard, and the
series of six subparts that have followed, “address conditions necessary for optimum



a Thomas Basso, IEEE SCC21* 1547 Series of Interconnection Standards, MADRI workshop, December 8, 2004,
PJM Tech Center, Valley Forge, PA.
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performance, operation, testing, safety, and maintenance of interconnected distributed
resources”. [Doc8-p2]

Table 1 a

Of particular importance are subparts .4 (discussed momentarily) and .1 of the standard. 
Subpart 1547.1 specifies the type, production, and commissioning tests that must be performed
to demonstrate that interconnection functions and equipment of DEG conform to IEEE Standard
1547.  (Note that the standard is “technology neutral” in that it does not specify particular
equipment or type.)  These “standardized test procedures are necessary to establish and verify
compliance with those requirements”. [Doc1-p20]  Most literature references the UL when
discussing IEEE.  UL 1741 elaborates on the testing standards required for inverters,
controllers, and other system equipment used in interconnecting DEG.  IEEE 1547 and UL 1741
are thus at the forefront in making DEG interconnection safer and more efficient in this country.

Department of Energy (DOE):  The DOE’s Office of Energy Efficiency and Renewable Energy is
another federal force in the push for standardization that endorses IEEE and UL standards.  Its
Distributed Energy Program has “focused its research on these two standards.  [The program
affirms] that development of such national standards will ensure that distributed power products
meet minimum requirements for performance, safety, and maintenance, and will significantly
advance the commercialization of these technologies.” [Doc23-p7]

Energy Policy Act:  Still another federal force in the push for standardization along the lines of
IEEE standards is the Energy Policy Act of 2005.  Part of this Act amends the Public Utility
Regulatory Policies Act by "adding a section standard on interconnection for state commission
consideration and determination”. [Doc4-p7]

(15) INTERCONNECTION.—Each electric utility shall make available, upon
request, interconnection service to any electric consumer that the electric utility serves.
For purposes of this paragraph, the term `interconnection service' means service to an



b According to the DOE’s Office of Energy Efficiency and Renewable Energy, circuit protection is the biggest technical
challenge of adding generation to distribution circuits.  Of particular concern is islanding, in which a distributed
generator energizes a portion of a distribution system when the rest of the system is de-energized.  This can create
safety hazards and damage equipment.
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electric consumer under which an on-site generating facility on the consumer's premises
shall be connected to the local distribution facilities.  Interconnection services shall be
offered based upon the standards developed by the Institute of Electrical and
Electronics Engineers: IEEE Standard 1547 for Interconnecting Distributed Resources
with Electric Power Systems, as they may be amended from time to time.  In addition,
agreements and procedures shall be established whereby the services [that] are offered
shall promote current best practices of interconnection for distributed generation, including
but not limited to practices stipulated in model codes adopted by associations of state
regulatory agencies.  All such agreements and procedures shall be just and reasonable,
and not unduly discriminatory or preferential. 

(b) COMPLIANCE.— . . .  (5)(A) Not later than one year after the enactment of this
paragraph, each State regulatory authority (with respect to each electric utility for which
it has ratemaking authority) and each nonregulated electric utility shall commence the
consideration referred to in section 111, or set a hearing date for consideration, with
respect to the standard established by paragraph (14) of section 111(d). 

(B) Not later than two years after the date of the enactment of this paragraph, each
State regulatory authority (with respect to each electric utility for which it has ratemaking
authority), and each nonregulated electric utility, shall complete the consideration, and
shall make the determination, referred to in section 111 with respect to the standard
established by paragraph (14) of section 111(d).  [Emphasis added.]

The Act underscores some of the complexity of this broad move toward standardization.  Its
rather broad reference to “agreements and procedures” indicates that the aforementioned
“standards” are not the only source of guidance to be drawn from.  As seen by the Act’s wording
about compliance, individual state authorities and utilities are to give all this their
“consideration”.  That is, the ultimate mix of standards, agreements, and procedures is not
mandated.  The Act does authorize the future creation of an electric reliability organization
(ERO) with the statutory authority to enforce compliance with reliability standards among all
market participants.  It is possible that the North American Electric Reliability Council will
become that ERO. [Doc13-p2]  However, until that time, guidance becomes compulsory only
when a state or public utility commission makes it so.

The Bottom Line on Safety

The IEEE’s subpart 1547.4 will be of particular interest to the ETIC because it addresses one of
the safety issues most often cited in relation to DEG:  islanding. b  “Unintentional islanding has
the potential to jeopardize safety, disrupt reliability, damage equipment, and reduce power
quality.” [Doc25-p1]  Subpart 1547.4 is a guide that “provides alternative approaches and good
practices for the design, operation, and integration of DEG island systems with electric power
systems (EPS).   This includes the ability to separate from and reconnect to part of the area
EPS while providing power to the islanded local EPSs.” [Doc1-p21]

DEG manufacturers and national laboratories generally say that with the advent of IEEE and UL
standards, the risks of islanding have basically been managed.  It being understood that one
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never fully eliminates that chance of failed components and human error in such complex
systems, they say safety concerns have been reasonably managed.  Utilities, however, tend to
hold another view.  They are responsible for safety backup, system integrity, and service quality. 
These responsibilities influence their opinion as to when a risk has been “reasonably managed”. 
In Montana, this question will be greatly clarified if and when data on safety incident trends as
they pertain to interconnection is collected.

None of this is meant to imply that utilities claim that a point of reasonable management can
never be reached.  Montana’s public and cooperative utilities all offer procedures and
agreements that essentially say, “Here are our requirements for you to safely and effectively
interconnect with our distribution systems.”  It seems, then, that safety is not the pivotal issue in
matters of interconnection.  Montana’s utilities all cite and borrow from IEEE’s 1547.  That
standard itself says that it “provides the minimum functional technical requirements that are
universally needed to help assure a technically sound interconnection”.  That is, our utilities are
meeting the standard for reliable interconnection that is safe.

However, might they also be exceeding that standard?  IEEE 1547 goes on to say, “Any
additional local requirements should not be implemented to the detriment of . . . this standard.”
[Doc15-p3]  Additional local requirements, both technical and nontechnical, have the potential to
help or harm the advance of interconnected DEG.

Limits on Standardization

As implied above, “standards” tend to cover technical aspects (such as numeric specifications,
tolerances, allowable ranges, etc.) while “agreements and procedures” tend to cover everything
else (greatly affecting the market and regulatory aspects of DEG interconnection).  That being
said, the three terms are sometimes used loosely and interchangeably and are all part of the
same march toward “standardization”.

Finding a Balance

In every aspect of the American economy, one can see an ever-shifting equilibrium between
market and regulatory forces and between local, state, and federal prerogatives.  The question
of interconnecting DEG with the electrical power systems that have dominated our landscape
for many decades is, of course, being influenced by this balancing act.  (For this reason, the
term "standardization" is misleadingly linear and permanent sounding.)

As noted, FERC hopes that its Standardization of Small Generator Interconnection Agreements
and Procedures will provide states a “guidepost” as they regulate the small generation under
their purview.  In so doing, FERC says that its aim is to “strike a reasonable balance between
the competing goals of uniformity and flexibility while ensuring safety and reliability are
protected”. [Doc18-p7]  Standardization thus lies somewhere between uniformity and flexibility.

The counterpoint to calls for standardization tends to be, “Fine, but with due flexibility.”  The
basic theme is that not all circumstances can be covered by universal standards.  Even
advocates of interconnecting DEG are inclined to agree with this.  The National Renewable
Energy Laboratory (NREL) noted that while IEEE 1547 was being crafted, “there arose many
specific [issues and obstacles] that were not necessarily appropriate to be stated as universal
requirements . . . .  [It cited] design-specific, application-specific, and equipment-specific
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issues.” NREL added that there “were also concerns that were broader than simple technical
issues.  Some concerns seem more appropriately addressed external to a universal, mandatory
requirements standards document and are perhaps more appropriate in a guide or special
applications document.” [Doc16-p4]

Montana’s cooperatives echo this when they say of rulemaking that, “One size does not fit all.”
[Doc30-p1]  They add that blanket rules can never be location-specific or size-specific enough.
[Doc30-pp1&2]  The latter refers to more than the size of a given distribution system (and
whether smaller ones, like many co-ops, are as able to cope with interconnection as larger
ones).  It refers also to the size of DEG’s penetration.  Most parties seem to agree that if and
when DEG grows significantly beyond today’s levels, we will move into rather unknown territory. 
The question then becomes:  will greater saturation by DEG become problematic for some
elements of some distribution systems?  Should, then, all distribution systems be treated the
same?

For all these reasons, utilities are hesitant about being locked into nationally recommended
precertification of components across all their systems, or into procedures for all situations, both
foreseen and unforeseen.  The DOE says the industry concern about interconnection standards
that it hears most often is, “Each utility knows its own system best and should be able to set its
own interconnection standards.” [Doc23-p1]

The “fairness” question has frequently been raised.  At a national level, FERC stepped in some
years ago with its rulemaking due to what it saw as “unduly discriminatory transmission
practices” by utilities. [Doc18-p7]  In today’s literature one can still find complaints that the
requirements which utilities add over and above national standards are unreasonable and
unjustifiable.  They are said to be anti-competitive measures that defeat the purpose of
standardizing and streamlining rules.

In Montana, if such allegations they have been made they have not been formally brought to a
state-level legal or regulatory forum.  Conversely, some Montana utilities are on record as
saying that DEG generators garner unfair “subsidies” under Montana’s net metering regulations.
[Doc6-p2, Doc30-p3]  It might be that neither “side” is focusing enough on the broader public
interest the other side might represent.

In defense of both sides, these perceptions might be inevitable.  The backdrop, again, is one of
ever-shifting equilibrium and ever-present tension between market and regulatory forces;
between local state and federal prerogatives.  In trying to strike a balance between uniformity
and flexibility our national initiatives have left considerable latitude with the states and utilities. 
Into the breach goes reasonable interpretation (say some) or manipulative barriers (say others). 
This research proves nothing conclusively about those assumptions or allegations at the
Montana state level.  But one thing that seems to hold true for all the Montana stakeholders
involved is that they could benefit from more education and face-to-face discussion.

Interconnection in Montana

The manner in which DEG gets interconnected in Montana is governed both by our net metering
law and by the agreements that utilities draw up with DEG generators.
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Net metering:  Net metering is a method of crediting customers for electricity that they generate
on site in excess of their own electricity consumption. Customers with their own generation
offset the electricity they would have purchased from their utility. If such customers generate
more than they use in a billing period, their electric meter turns backwards to indicate their net
excess generation.  Montana's net metering legislation was enacted in 1999.  It applies to
customers generating up to 50 kW with hydro-electric, wind or solar-energy systems.  The law
does not specify how many customers may interconnect to each utility. [Doc7 and Doc29-p3] 
Here are portions of that law.  Note that it references some of the entities and standards already
described in this report.

69-8-601.  Legislative findings. The legislature finds that it is in the public interest to
promote net metering because it:

(1)  encourages private investment in renewable energy resources;
(2)  stimulates Montana's economic growth; and
(3)  enhances the continued diversification of the energy resources used in Montana. 

69-8-604.  Net metering system -- reliability and safety. (1) A net metering system used
by a customer-generator must include, at the customer-generator's own expense, all equipment
necessary to meet applicable safety, power quality, and interconnection requirements
established by the national electrical code, national electrical safety code, institute of electrical
and electronic engineers, and underwriters laboratories.

(2)  The commission, after appropriate notice and opportunity for comment, may adopt
by rule additional safety, power quality, and interconnection requirements for customer-
generators that the commission or the local governing body determines are necessary to protect
public safety and net metering system reliability. 

69-8-605.  Applicability. This part does not apply to corporations organized under Title
35, chapter 18.  [Author’s note:  This refers to the exemption of Montana’s electric utility
cooperatives.]
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Utility interconnection agreements in Montana:

Utilities Features Sources

Northwestern
Energy

! The standard agreement’s technical
language mirrors state law requirements
with respect to national standards but
also requires a manual, lockable,
external disconnect switch.

! It does not require system owners to
purchase additional liability insurance,
but encourages them to confirm with
their insurance provider the limits of
coverage applicable to interconnected
systems. [Doc7-p1]

! The standard agreement
specifically cites IEEE,
UL, and the National
Electric Code. [Doc27-p7]

! [Note:  Northwestern most
recently revised its
standard agreement in
January 2006.  The IEEE
reference it makes is to
standard #929, not the
newer and broader
#1547.]

Montana-
Dakota Utilities

! Interconnection parameters (in regard to
operating limits, transformers,
energization of company equipment by a
customer, synchronization, disconnect,
metering, grounding, and interruptible
rate qualifications)

! Protective devices
! Testing required for parallel operation

! The guidelines extensively
cite IEEE, as well as the
National Electrical Safety
Code [NESC] and the
North American Electric
Reliability Council

! These guidelines are said
to by in sync with the
Midwest Independent
Transmission System
Operator [MISO]

Montana
Electric
Cooperative’s
Association

Net metering program (Although the coops
are exempt from the state net metering law,
they may voluntarily provide this service)
! Qualifying Facilities program (either

output purchase or output wheeled)

! IEEE
! Occupational Safety and

Health Administration
[OSHA]

! NESC
! National Rural Utilities

Cooperative Finance
Corporation [NRUCFC]

! National Rural Electric
Cooperative Association
[NRECA]*

* The final entry above is perhaps emblematic of the rather crowded “flow chart” that many
interconnection approvals need to navigate.  NRECA’s proposed application guide “is intended
to supplement, expand and clarify the technical requirements of IEEE 1547.” [Doc2-p1]  This
application guide, over one hundred pages in length, is essentially a guide to a guide. 

There are numerous such professional associations which states and utilities around the
country tap for guidance.  A sampling of these includes the National Association of Regulatory
Utility Commissioners (NARUC), the Interstate Renewable Energy Council (IREC), the
Regulatory Assistance Project (RAP), and the National Council of State Legislatures (NCSL). 
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One can also add to this the individual models that state legislatures and regulatory agencies
have been adopting.

Status of DEG Interconnection in Other States

The ETIC was interested to learn what the experiences of a few other states might reveal about:
What the longer-term economic impact of fostering DEG was
How they handled safety and interconnection concerns

The first question simply cannot be answered at this time, and the second question cannot be
answered within the confines of this report.  That having been said, here are some of the
research findings.

The Longer-term Economic Impact of Fostering DEG

The experience with interconnected DEG in other states appears to be neither well advanced
enough or well analyzed enough to draw conclusions about “short versus long term economic
impacts”.  One reason, as cited at the outset, seems to be that their initiatives have not matured
to the point where they can speak of long-term results.  Another might be a matter of focus. 
Small residential scale distributed generation is less likely to attract attention for economic study
than larger community or utility scale generation.  The latter refers to big wind or solar
programs—but again, these programs lack the longevity from which to look back and draw
retrospective conclusions.

Economic rationale (for example, the postponement or avoidance of transmission infrastructure
upgrades or expansions) certainly has been used in the preconstruction justifications for these
bigger programs.  However, again, perhaps because all these initiatives are still comparatively
“young”, inquiries about “postinstallation” efforts to revisit (and confirm) those economic
arguments have not yielded studies. [Doc32] 

Yet another significant reason for the lack of conclusive economic study on interconnected DEG
elsewhere is that there is disagreement over how to even define economic impact in DEG
terms.   California, for example, is frequently said to be at the forefront of DEG interconnection
in this country.  However, as a staff report emerging from the California Energy Commission
notes, staff are having significant problems with “the availability and acceptance of data”.
[Doc28-p12]  As they tried to gain “an understanding of available data, methods and models
necessary in order to calculate the different DG costs and benefits [it] became evident that
reaching agreement and acceptance on methods and the data required for these methods will
be a challenge”.  Not surprisingly, DEG’s  “costs and benefits vary by stakeholder perspective”. 
As noted before, consensus building among all the parties involved is a key.  The report’s
conclusions and recommendations included the following: [Doc28-pp12 to 15]

• The lack of publicly available data will need to be resolved if California is to reap the benefits
of DEG. 

• Presently, there is DEG costs and benefits data to consider, but the ability to analyze them
varies widely.

• Models are available to analyze the high priority benefits of DEG; however, not all
stakeholders accept these models.  The Commission needs to develop models that will
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have credibility with all stakeholders. 
• This may also require more than one analytical method or model.
• Simple approaches, such as project-specific methods, could be implemented first.  More

sophisticated methods, based on a systemwide approach, are under development and could
be implemented when they become available.  In the longer-term, a systemwide approach
for determining DEG costs and benefits should be adopted. This should occur as better,
more readily accepted methods, models, and data are developed that can more accurately
determine the locational and time dependent benefits.

If and when those studies are done in other states, their applicability to the energy milieu in
Montana might be limited.  In the example just given of economic savings through postponing
the need for transmission construction, no two transmission systems are the same.  Whatever
the economic indicator under study might be, it will certainly be affected by a confluence of
market, incentive, or regulatory factors unique to the time and place.  (Factors can include such
incentives, tax subsidies, rates and tariffs, utility contracts, wholesale and retail markets, utility
procurement and planning processes, and more.)  That is to say, even if there were an
abundance of studies available today, they would not necessarily “transfer” or ensure similar
outcomes in Montana.

Interconnection and Safety in Other States

The question of how other states have “handled safety and interconnection concerns” is vast,
even if limited to just a few case studies.  Their adopted standards, procedures, and
agreements typically take in hundreds of pages on a wide range of interconnection concerns. 
The following materials were thus collected.

A.  Given the scope of this White Paper, two states were selected.  California and Texas both
have comparatively advanced DEG interconnection initiatives.  Those initiatives include
significant wind portfolios.  The guiding documents drawn up by their respective Public Utility
Commissions each gave more attention to the question of safety than other state guidelines
reviewed.  For these reasons, California and Texas were chosen.  This report is not suggesting
that these two states offer models that are transferable to Montana per se.  The limitations
described above apply to them as well:  their programs have not yet matured and are situated in
market and regulatory milieus all their own.  Nevertheless, excerpts of their formal guidance
(found in this report’s appendices) will show ETIC members what ground those PUCs thought it
important to cover.

B.  Also included in this report’s appendices is the formal guidance of both a Regional
Transmission Organization (RTO) and a professional association of regulators.  The RTO is
called PJM Interconnection.  Several research sources suggested that PJM's work with DEG
interconnection is quite advanced.  This RTO manages the reliability of the largest centrally
dispatched control area in North America by coordinating the movement of electricity in all or
parts of Delaware, Illinois, Indiana, Kentucky, Maryland, Michigan, New Jersey, North Carolina,
Ohio, Pennsylvania, Tennessee, West Virginia, and the District of Columbia.  The model that it
is proposing for small generation is initially focused on just Delaware, Maryland, New Jersey,
Pennsylvania, and the District of Columbia.  PJM claims to have “merged the best practices” of
DEG interconnection that exist today.
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The professional association that was chosen is the National Association of Regulatory Utility
Commissioners or NARUC.  NARUC’s model was chosen because it is more process-oriented
than the others cited here, which have more of a technical focus.  It was also incorporated here
because the Energy Policy Act of 2005 explicitly noted (in Sec. 1254. Interconnection) that
associations of state regulatory agencies could be a source of “best practices”.  Thus included
in the appendices are excerpts of NARUC’s “Model Interconnection Procedures and Agreement
for Small Distributed Generation Resources”.
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