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Background
Bergey Windpower Co. (Norman, Oklahoma) manufactures and sells small wind
energy systems from 1 kW to 10 kW for both on-grid and off-grid applications. We have
been in business for 25 years, have ~ 2,500 installed systems covering all 50 States, and
we are the world’s leading supplier of residential wind energy systems. Homeowners,
farmers, and small businesses install our small wind systems to reduce their utility bills.
Our first grid-intertied system was installed in 1980. I serve as chair of the Small Wind
Turbine Committee of the American Wind Energy Association (AWEA) and have twice
served as president of AWEA.
Bergey Windpower now has grid-intertie systems on over 150 investor-owned
utilities, rural electric cooperatives, and municipal electric systems. We estimate that our
wind systems have accumulated over 400 million hours of interconnected operation.
Quite often our customers have had the very first customer-sided generator installed on a
utility. As a result we have many, many times had to guide inexperienced utilities and
inexperienced customers through the process of establishing a mutually acceptable
interconnection agreement, with the associated technical and contractual requirements.
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Sometimes this has gone smoothly and efficiently and other times the utility approval
process has dragged on for months and consumed more labor hours than were required to
manufacture and install the wind system.
Our wind systems operate at variable speed so we use power electronics
(inverters) to connect to the grid. As shown in Figure 1, our system installations include
a wind turbine, an accessible disconnect switch, an inverter, and a dedicated breaker in
the customers circuit breaker panel (load center). The inverters include all of the wind
system and utility protection functions, so additional protection equipment is not
required.
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Introduction
Bergey Windpower supports the February 1, 2002 Small Generator & Public
Interest Groups’ comments on the ANOPR and the Joint Commenters / Multiple Public
Interest Organizations filing today in response to the current NOPR. We also support
the NOPR comments and recommendations filed today by the Solar Energy Industries
Association, the U.S. Fuel Cell Council, and the American Solar Energy Society and we
recommend Commission adoption, following a technical conference to resolve certain
issues, of the IPs and IAs proposed in their submission. We share the Joint Commenters
concerns that the proposed interconnection rule fails to provide appropriate standard
interconnection procedures and agreements for smaller, customer-owned generating units,
and we urge Commission adoption of the small generation IPs and IAs in the Final Rule
issued in this proceeding.
In addition, we are taking this opportunity to make a few points on
interconnection issues stemming from our experience on the “front line” over the last two
decades.
Additional Comments
1. Small wind systems, along with other distributed generation technologies, have
significant potential to contribute to our national electricity supply portfolio and
FERC efforts to streamline their use will lead to greater competition in the
marketplace.
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Our industry and the US-DOE have just completed a roadmap for small wind
turbine technology through 2020. In that study the potential was estimated at 140,000
MW, including over 15 million homes. The industry has set a goal of 50,000 MW by
2020, which would contribute approximately 3% of total electricity sales or
approximately 6% of total residential electricity. We see advanced, stealthy small wind
systems as a “new age appliance” which has explosive sales growth potential given the
right market conditions.
Making interconnection of small customer-owned generation systems a quick,
painless, and inexpensive process serves to promote competition in marketplaces where
there is a shortage of competition. Consumers need more choices for electricity supply
and utilities need to feel more of the hot breath of competition on the necks. The Texas
deliberative polling experience shows that there is a substantial pent-up demand for clean
energy alternatives and that a significant majority of ratepayers are willing to pay more
for it. Our experience, nation-wide, is that homeowners, farmers, and small businesses
are intrigued by the prospects of being able to “spin their meter backward” and they
dream of the day they can take control of their own electricity supply destiny.
The electricity supply marketplace discriminates against higher-cost, but more
price-stable renewable resources because utility management and shareholders are
insulated from fuel cost risks by the ubiquitous “fuel adjustment charge”. Consumers, on
the other hand, can and do get hammered by price spikes. Distributed generation systems
using wind and solar energy provide an alternative. Brent Alderfer, a past Commissioner
of the Colorado PUC, has also made the point that for load centers that are effectively
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islanded by weak transmission connections to other supply centers, distributed generation
provides the primary near-term source of competition.
Streamlining interconnection through national rulemaking would be a valuable
contribution by the FERC.
2. Interconnection approval difficulties may not be a primary barrier to widespread
use of small wind systems in some areas, but they do limit and delay market
penetration in others.
The primary barrier to more widespread adoption of small wind turbines is
economics. Policymakers and the industry are addressing the cost barrier with smart
subsidies (at the State level, so far), advanced technology, and increased manufacturing
investments. For our industry at least, interconnection costs in time and materials is a
secondary or tertiary issue that occasionally flares up to a major issue on a particular
project or in a certain niche market.
Small wind systems are provided special rights under PURPA 210 and most every
utility prepared PUC-approved interconnection contracts and buy-back rate schedules for
QF’s of 100 kW or less in and around 1981. Thousands of intertied small wind
generators were installed in the early 1980’s under PURPA 210 and the federal and state
tax credits then available.
Today, most utilities approach interconnection of small wind systems in a
reasoned and largely non-discriminatory manner. The occasional flare-ups, on the other
hand, can be maddening in their blatant disregard for the law and raw abuse of market
power. When weak or disinterested PUC’s won’t intervene, these disputes can rage on
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for months and cost us days of lost productivity. While we have never failed to get a
system interconnected, our customers have, on occasion, had to install unnecessary
equipment, purchase unnecessary supplemental insurance, and sign on to egregious terms
and conditions. The doubly maddening part is that these rogue utilities spend “unlimited”
ratepayer money to thwart ratepayer rights, while we are forced to spend our
corporation’s money to defend ratepayer rights.
For reference we have appended two fairly recent customer support responses that
illustrate the kinds of contractual difficulties we get dragged into. Not all utilities are
well-meaning, but even those that are can impose significant workloads on customers and
suppliers by starting with 100 page model contracts written to cover 500 MW QF’s. The
burden of winnowing these monsters down to the “necessary and sufficient” falls largely
on suppliers like Bergey Windpower because we are the party to the transaction with the
most experience. These repetitive and insipid workouts drain our budgets and our energy.
Utilities also waste tremendous time reinventing the wheel and responding to our
complaints.
3. There is now a wide body of experience with very small (1 – 20 kW) distributed
generation systems and the track record proves that they can be easily and
harmlessly integrated into the existing national power grid infrastructure.
Small wind systems have been intertied to the utility grid since 1975 using
inverters (power electronics that convert direct current to alternating current) and since
1977 using induction generators (induction motors that are sped up past their synchronous
speed to become generators). Thousands have been installed on hundreds of IOU’s,
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coops, and muni’s, and these systems have accumulated over 500 million hours of
interconnected operation. Likewise, thousands of interconnected solar systems are now
in operation, although these tend to be newer installations compared to small wind
systems. Through it all there has never been a documented case of injury to utility
linemen and the few instances of power quality impacts (e.g., noise on phone line or
clocks running fast) have been easily remedied.
In our experience, the instances where the operation of a small wind system brings
to light a utility problem far outnumber the instances where the small wind system causes
a problem. Typical utility problems are insufficient service drop capacity, insufficient
feeder capacity (customers close to the substation experience high line voltage set that
way to keep customers at the end of the feeder from receiving voltages too low),
inadequate surge protection, excessive voltage sags (brownouts), high harmonics, poor
power factor, and numerous esoteric infrastructure weaknesses (e.g., malfunctioning reclosers).
4. The existing technical standards are not only sufficient; they are “gold plated”.
The emergence of national technical standards for interconnecting small
generators has been widely acclaimed, but the reasonableness of these standards has not
been adequately addressed. The development of IEEE 929-2000 and UL 1741 were
largely collaborations between utilities, subcontractors to the US-DOE photovoltaics
research program and testing entities. We fully support the need for national standards
and find much in the existing standards that we believe is reasonable. But, we also find
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provisions that go well beyond the “necessary and sufficient” criteria. These “gold
plated” provisions raise costs without delivering incremental value to the marketplace.
Three examples are the anti-islanding requirements, the power quality
requirements, and the voltage set-points. Islanding is the phenomena where a distributed
generation system fails to shut-down during a utility outage, thereby presenting a safety
risk to the public and utility personnel. Small interconnected wind systems, going back to
the first installations in 1975, have included redundant systems for ensuring that islanding
is prevented. Long before the IEEE and UL standards were developed, the U.S. tort
system and the prospects of a wrongful death judgment were all the incentive the industry
needed to provide a “belts and suspender” approach to safety. To the extent that the new
standards codify existing design intent they are fine. The problem is that the standards
now require anti-islanding protection that goes beyond the real world environment and
extends into the artificial world of laboratory simulations. All parties agree that the
likelihood of some of these conditions (high capacitance, low impedance, load exactly
following generator output, etc.) ever existing in the real world are low in the extreme,
but there have not been enough voices questioning the need to pay for these additional
protections and they have made their way into the code.
Both IEEE 929-2000 and UL 1741 require small generators to meet the power
quality thresholds in IEEE 519. In general, this requires that the sine wave output from
these systems have no more than a 5% total harmonic distortion and that they operate at a
power factor of 98% or better. The effect of imposing this standard is to require small
generators to delivery electricity that is substantially higher in quality than the utilities
often deliver to customers. Utilities would never agree to meet this requirement at the
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“point of common connection”, so it provides an asymmetric mandate that substantially
raises the costs of very small systems (see next comment).
The power quality environment where distributed generation lives is not so much
dictated by the high standards of power quality at the busbar of the central power plants,
as the low standards that utilities place on customer load characteristics out on the
network. Dimmer switches, computer power supplies, variable speed drives, florescent
light ballasts, millions of induction motors, etc. diminish power quality and will always,
always have a bigger effect on power quality than distributed generation. Until IEEE 929
and UL 1741 caused us to change our technology, the inverters we fielded were linecommutated SCR (silicon controlled rectifiers) devices that essentially put chunks of
current into the utility line twice per cycle. This lowbrow, but robust technology operates
at total harmonic distortion up to 65% and at lagging power factors as low as 60%. While
this sounds terrible, these parameters are not out of line with the characteristics of
consumer loads that equally affect utility power quality.
The voltage set-points, where disconnection from the grid is required, are tight
and absolute (as opposed to being relative to utility line voltage) in IEEE 929-2000 and
UL 1741 and they regularly cause nuisance faulting because the utility lines are less
“stiff” and nominal voltages vary more than assumed in the standard. We have customers
with nominal line voltages of 126-127 VAC, providing little headroom from the 132
VAC disconnection point for the standards. Hopefully, future updates of the standards
will provide a remedy for this situation. We only bring it up here to back-up our
contention that the existing standards are more than sufficient.
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5. Very small systems, up to 15 kW, shouldn’t be held to the IEEE 519 power
quality standard.
Increasing the power quality of an inverter to meet IEEE 519 requires a much
more sophisticated device with more components, more expensive components, and
tremendously more complex control software. This is true whether it’s a 1 kW wind
turbine connected to a home or a 900 kW wind turbine connected to a factory. The basic
inverter architecture and the software will be the same (or very similar); just the current
carrying capacity of the components is different. The impact of this is that for the very
smallest of systems the costs of compliance are disproportionately increased.
For the last two years Bergey Windpower has struggled to either develop or buy a
~ 1.5 kW IEEE 519 compliant inverter to pair with or new advanced technology 1 kW
wind turbine. Our small wind turbine competitors have also engaged in the same struggle
for their similarly sized turbines. The major problem is that the costs for such a device
are more than the costs of the wind turbine itself, so the resulting price point becomes
non-competitive. The ex-factory price of small wind turbines in the range of 1 kW (8 –
10 ft. rotor diameter) without electronics is now below $1,000/kW. The costs for suitable
grid-intertie inverters that comply with IEEE 519 are ~ $1,200/kW and modifications to
make these PV-market devices be reliable with small wind turbines can raise the costs to
over $1,500/kW. This contrasts to the old SCR, IEEE 519 non-compliant, technology
that costs $400/kW and has been successfully deployed for more than two decades. If we
can’t find cost-effective small inverters that meet interconnection technical standards then
all of our efforts to make cost-effective small wind turbines for homeowners, farmers, and
small businesses will come to naught.
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We recommend that very small distributed generation systems, at least up to 15
kW, be exempted from IEEE 519 unless the utilities symmetrically require and enforce
the same power quality impact standards on all customers. Doing so at the federal level
would save countless hours of effort that would be required to address this barrier to
competition at the state level. We also intend to campaign for a change in IEEE 9292000, but the ability of utilities to game this process gives us little confidence that this
represents an effective remedy.
6. On small systems, additional insurance coverage should not be required of the
consumer.
Twenty years ago utilities learned that they could indirectly thwart the legislative
intent of PURPA 210 by imposing contractual requirements that raised the costs of
customer-owned generation out of the competitive range. A favorite tactic was the
requirement for liability insurance coverage that was well above that which is typically
carried by homeowners and farmers, and which required special riders on otherwise
conforming business policies. For example, Colorado was an active market for small
residential wind systems in 1983. In late 1983 Colorado utilities, starting with rural
cooperatives, began requiring a $1 million liability policy as part of their standardized
interconnection agreement. The average cost of this special policy was $1,200 per year
while the average savings from a $10,000 (after tax incentives) investment in a residential
wind system was also ~ $1,200 per year. Sales in Colorado declined by 95%.
The scope of experience with very small customer-owned generation covers 25
years and more than a billion hours of operation. In that time there has never been a
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fatality attributable to these generators and we can’t even find evidence of an injury. Yet
we still continue to see requirements of $1 - $5 million liability insurance policies in
contracts for small generators. Five states have explicitly banned additional insurance
requirements and numerous PUC’s have supported consumer efforts for relief on a caseby-case basis, but the situation begs for a comprehensive national solution. In our
experience, the rural electric cooperatives have been the worst offenders.
The unfair imposition of extra insurance is one of the factors behind the
emergence of the “guerrilla solar” movement, where interconnected customers purposely
hide their (mostly solar) renewable energy systems from their utility. A review of back
issues of Home Power magazine provides interesting vignettes of these otherwise lawabiding consumers. Please note that these micro-systems use the same electronics to
interconnect as “non-guerrilla” installations, so there’s no added safety risk from these
systems.
7. Experience with the new Texas PUC interconnection rules shows that the devil is
in the details.
The Texas Public Utility Commission Requirements for Pre-Certification of
Distributed Generation Equipment by a Nationally Recognized Testing Laboratory”,
Project No. 22318, provide, in our opinion, an imperfect model for standardized
interconnection requirements. Pre-certification is a good concept, but additional work is
needed on the details to provide effective savings in compliance and approval costs. We
have experience in installing 10 kW small wind turbines on the same Texas utility before
and after Substantive Rule §25.211(c)(12)(k), which mandates pre-certification, was
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adopted and we have not seen any reduction in required effort. Fortunately, for our
customer, and us, the utility in question granted us a waiver from meeting the new precertification requirements. Had they not, the latest 10 kW system would not have been
installed because the cost of compliance would have exceeded the cost of the complete
installation.
For example, the Texas voltage set-points are different from the national standards
our 10 kW inverters (supplied by Xantrex Technologies) are UL certified to. The table
below illustrates these differences. Please note that the IEEE 929 uses an absolute
voltage reference, while the Texas rule uses a relative voltage reference (with 120 V
nominal assumed).

IEEE 929-2000

Texas Pre-Certification

Voltage Range

Max. Trip Time

Voltage Range

Max. Trip Time

V < 60

6 cycles

V < 84

20 cycles

60 < V < 106

120 cycles

84 < V < 108

1810 cycles

106 < V < 132

Normal Operation

108 < V < 126

Normal Operation

132 < 165

120 cycles

126 < V < 132

1810 cycles

165 < V

6 cycles

132 < V

20 cycles

In the opening stages of a market like Texas, where there are no subsides for
purchasers and moderate retail utility rates, there will be few sales and the good intention
of pre-certification can, if requirements are not synchronized with other venues, have the
unintended consequence of raising barriers to interconnection approval. For reference,
the costs of having a “nationally recognized testing laboratory” certify an inverter to the
Texas requirements would cost approximately $30-50,000. In addition, due the special
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nature of a spinning wind turbine rotor, the noise test required in C4.4 might cost an
additional $10-20,000 if done by an NRTL. How audible noise relates to utility safety is
unclear.
In New York the PSC has taken the IEEE 929 standards and upped the ante by
requiring additional fault condition tests. So inverters certified to “national” standards
don’t pass muster in either New York or Texas.
Our view is that this stuff sounds more complex than it really is and that
electricity is electricity no matter what State a customer lives in. We see no reason that a
technical conference refereed by a technically savvy and unbiased small panel couldn’t
set national technical standards that work for all parties. We hope our examples have
shown that there are good reasons for setting and applying national standards.
8. Existing installations need to be “grandfathered”.
As previous mentioned there are thousands of working very small interconnected
systems that were installed before the current “national” standards were developed.
Requiring these systems to be upgraded to the new standards would unnecessarily burden
those customers. This wagon isn’t broken and it doesn’t need fixing.
9. Utilities have overstated the risks to their personnel from small wind and solar
systems.
Utilities, in the very general sense, have made a mountain out of a molehill
concerning the issue of lineman safety. In venue after venue, forum after forum, and
proceeding after proceeding, utilities have justified any number of unreasonable
distributed generation requirements in the name of lineman safety. After 25 years of
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experience one has to ask: Where’s the beef? Where’s the history of injury and loss that
we must be carefully protected from?
We’d like to make three quick points on this issue: 1) utilities don’t share the
same concerns about small back-up gas generators even though they are much more
widely implemented and they are specifically purchased to operate during the times that
utility repairmen are working; 2) the first step in every lineman’s safety manual is the
requirement that both ends of the line they are working on be grounded, which negates
the possibility that a customer owned generator could energize the line, and 3) in spite of
the fact that every single one of our installations has an accessible disconnect switch we
do not know of a single instance where a utility line crew has locked out one of our wind
turbines while working on the lines.

Requested Relief
Based on the record in this docket, including the ANOPR process and comments
in response to the NOPR, Bergey Windpower urges the Commission to adopt the IPs and
IAs proposed in the comments filed today by SEIA, USFCC, and ASES. If the
Commission determines that there are technical issues that remain to be resolved related
to these documents, as we believe there are, we request that the Commission hold a
technical conference on those issues and invite additional comments on them within 30
days of the conference.
Respectfully submitted by:
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Michael L.S. Bergey
President & CEO
Bergey Windpower Co.
2001 Priestley Ave.
Norman, OK 73069
Phone: 405-364-4212
Fax: 405-364-2078
E-mail: mbergey@bergey.com
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Appendix
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Mike Bergey
Bergey Windpower Co.
September 27, 2001

Comments on Ameren Co. Protection Requirements for Parallel Operation of Small-size Generating
Facilities 100 kW or Less, dated 5/24/00
Page 1, Section I-A(2): The Ameren documents should not supercede the NEC, local codes, or generally
accepted national standards such as IEEE 929-2000 and UL 1741. The utility has no jurisdiction on the
wiring on the customer side of the utility meter. This notion applies to other sections of this document.
Page 1, Section I-A(3), B(2), and B(3): The Bergey GridTek 10 inverter is UL-listed to IEEE 929-2000,
UL 1741, and IEEE 519. That is more than sufficient for Ameren.
Page 2, Section I-B(4) and B(5): Approvals must be provided in a timely, non-discriminatory manner.
Two weeks is sufficient for such a small insignificant generator such as a Bergey 10 kW wind turbine.
Given the wide use of these systems and the total lack of any safety issues over the last twenty-five years,
any foot-dragging by the utility must be seen as primarily anti-competitive behavior. In most jurisdictions
the utility is invited to witness, at there own costs, the commissioning of the system (flipping the breaker),
but no written approvals are required.
Page 2, Section II, third paragraph: The requirement for built-in test capabilities is inappropriate for small
devices such as a 10 kW inverter system because the costs to add such capabilities would exceed the total
cost of the wind generator system. No other jurisdiction requires this. IEEE 929-2000 and UL 1741, the
primary safety standards for small PV and wind generators, do not require this. Twenty-five years of
experience with interconnected small systems has not indicated a need for this expensive test capability.
Page 3, Section II-A(3) (a) and 3 (b): Settings should be consistent with IEEE 929-2000 and UL 1741.
Page 4, Section II-A(3) (c): Eliminate, illegal. Federal law, PURPA Section 210, allows customer with
small wind systems to export excess energy to their utility and requires the utility to pay them for it.
Page 4, Section II-4: There is no technical justification to requiring a dedicated transformer for customer
owned generators above 10 kW. It is a discriminatory market barrier designed primarily to raise the costs
of alternatives to utility power.
Page 4, Section II-D: Eliminate or revise to solely reference IEEE 519, the generally accepted national
standard for power quality. Please note that Ameren is not stating that their power will comply with these
same standards – an unbalanced requirement.
Note: This document applies to larger generators as well and Ameren does provide a process for requesting
waivers to any of their requirements. If they are willing to work constructively with customers with smaller,
well-established equipment, then the cited problems could be easily overcome. Once they have more
experience with small generators I would expect that like other utilities they will become more comfortable
and less restrictive.

Comments on the Ameren Parallel Operating Agreement
General Comment: This document was written with much larger facilities in mind. This “one size fits all”
approaches provides a number of provisions that are just mot appropriate for very small renewable energy
generators installed under PURPA 210.
Page 7, Section 4-A(2), A(3), A(6), and A(7): Eliminate, not appropriate for a 10 kW wind generator.
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Page 12, Section 5-A(1-4): Eliminate, not appropriate for a 10 kW wind generator
Page 13, Section 5-C(1-2): Eliminate, not appropriate for a 10 kW wind generator
Page 14, Section 5-F: Eliminate, not appropriate for a 10 kW wind generator
Page 17, Section 11: Eliminate, customer should maintain full recourse/access to the state public utility
commission and to appropriate courts.
Page 18, Section 12: Eliminate. This is an absolutely outrageous insurance requirement that would cost
more than the annual savings from a 10 kW wind turbine. There is no justification for any additional
insurance beyond what prudent homeowners and businesses normally carry and requiring it would be
discrimination under PURPA 210. A mutual, balanced, hold-harmless clause is all that is needed. For
reference, with twenty-five years of experience at thousands of interconnected site there has never been a
wrongful injury or death caused by the electrical system of a small wind turbine. A number of states,
including Oklahoma, specifically forbid utilities from requiring any additional insurance.
Page19, Section 13: Eliminate. There is no reason to limit liability or damages, for either party.
Page 19, Section 14: Rewrite to make the provisions simpler and fully balanced between the parties (14-A
and 14-B are not balanced).
Page 21, Section 16: Eliminate, unnecessary and not appropriate for a 10 kW wind generator installation.
Page 25, Section 17-I: Eliminate, unnecessary and not appropriate for a 10 kW wind generator installation.
Page 26, Section 17-M: Eliminate, unnecessary and not appropriate for a 10 kW wind generator
installation.
Note: This document applies to larger generators as well and Ameren does provide a process for requesting
waivers to any of their requirements. If they are willing to work constructively with customers with smaller,
well-established equipment, then the cited problems could be easily overcome. Once they have more
experience with small generators I would expect that like other utilities they will become more comfortable
and less restrictive.

Comments on the tariff for Qualifying Facilities, dated January 16, 2001
I seriously doubt that the rates specified are anywhere close to the true “avoided costs” referenced in
PURPA 210. Chances are that the utility has 1) not recalculated for a while and 2) has gamed the
calculations in their favor (e.g., neglect T&D savings, use historic facilities costs rather than “next plant”
costs, used the capacity costs of gas plants and the fuel costs of coal plants (rather than using both the
capacity and operating costs of either gas or coal), etc.
If Ameren proposes to charge an additional monthly customer charge that is not charged to the same class
of customers without Qualifying Facilities then this would be “discriminatory” and illegal under PURPA
210.
The technical requirements in this tariff differ from those in the other Ameren documents and, in general,
are more appropriate for a 10 kW wind generator.
Please point out to Ameren and your PUC that the primary reason that 33 states mandate net metering for
small wind and solar systems is that it saves substantial administrative costs at the utilities. It will cost
Ameren $50-$100 to process your special account manually to send you what might be a check for $1-2.
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Do this every month and it doesn’t take long for net metering to look pretty attractive. Many utilities have
chosen to offer net meter before required to do so for this very reason.
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