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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 1As 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 re-

closers).
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 line-
commutated 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 kKW 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 PVV-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 929-
2000, 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 case-
by-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 law-
abiding 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 825.211(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 pre-

certification 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:

Widalh B g



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 Il, 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 11-A(3) (a) and 3 (b): Settings should be consistent with IEEE 929-2000 and UL 1741.

Page 4, Section 11-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 I1-4: 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 1I-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 | 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.

Pagel9, 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 17-1: 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 | 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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ALTERNATE ENERGY PROBUCTION

ELECTRIC SERVICE AGREEMENT W“% W

ALAN STAPLES ™

This Agreement is rmade Lhis day of August, 2001 by and between IES
LHifties Ing, (a wholly owned subsidiary of Alliant Enﬂrg}f Corporation), its successors or
assigns, ("Company™), and Alan Staples, 25231 310" Sirset, New Providence, lowa,
50206, Telephone {$41} 407-579¢ {"Custormer™.

IN CONSHIYERATION OF the following terms and conditions, the parties agres as
follows:

1. Customer may mnstall and operate a qualifying allernate ensrgy production facility
and associated equipment {"AEP facility"), which will generate eleciric anergy for |
sale to Company at Customers location. The AEP facility will be located in -
Company's service territory, in the Prvidence Townshig, Hardin County, lowa.

2. Cuslomer shall submit schematic drawings and the manufaclurer's manuat for the
AEP facility and associated equipment. This information shzff be reviewed and
approved in wroting by Company prior lo connsction with Company's facilities,
Customer shalt also notify Company of any changes made to the equipment
instafled at any lime during the term of this Agreament.

Company assumes nc liability for Customer's equipment or with any latent
defects in the same. ‘e

3. Customer shall o he electrical generalion system as specified in Exhibit 1

{aﬁached heretd antf made a part hereol). Molation ofthis Paragraeh 3 chall b

wstiglster v sorherotatom-te-materiat, g greemieht puisuan

4. Customer's AEP facility shalf have the same vollage and phase characterstics as
the service supplisd by the Company. Company may reguire Customer, s
Customer's expense, {o install and operate necessary faciilies, initialty or at any
time thereafter, so that power and energy flowing from the Customer's electric
systern lo Company's electric systermn will have electrical qualities comparabe to
the electric service normally supplied by the Company. These facilifies shaft
nclute equipment to reguiate voltage, current, power facior, purity of voltage. and

Fage
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current sine wave forms. H the power faclor falls below ninety (90%) percent o is ?
greater than ninely-sight [98%} percent of undy @t the inferconneciion, or if The m)ua

voltage, cartrent, prrity of vnaiage 3nd current sine wave forms anu

1he AEP facility may be iﬁ"‘iﬁ‘
temporaridy  disconmecied frﬂm Company's elﬂctrl{; diztributing  system  unil e
R ¥ pany' s E ¥ M

e wEL. ot Pas, '% s
Custormser shall constauct interconnectioryaciiies specified in Exhibit 2 {altached
herelo and made a pat hereof) ¥ f

Mkl

m

mﬂdﬂ‘f m!ermnnechcn facﬂ:!:es spemf ied in Eth:t 2 Wthaut ;}nnr written MW&
drama Company. Vielation of this paragraph shall be just and magonatle cause for
Company to immediately terminata this Agrasrnent. w:ﬁfli

K 6. The Customer's tower(s}, if any, shall be located at least! o distance of one and
. ORE-hEHE {T.5) Hmes the fotal tower and turbine height {as measured fo the top of

] the biade in the 12 o'clack pasition) from Compamy's lines or equipment 50 as to
”ﬁ:ﬁ:‘: wvoid the possibility of the tower{s} or associated structureds} falling inta or making
i @y%tact with Company's lines or equipment. Customner assumes fulf responsibiity

ﬁ““a to ensure location of lower(s) and associated installationds} comgly with afl zaring
W |lawes @ other applicable ordinances, codes, or faws.

Hite for making any necessary changss in
Cusmme:‘s equjgmem or iMgfeannection coversd under this Agieamant, indluding
: al Customer’s sipanse (o accommodate changes
system or ragutatony reguinerments.

'>Q .8, Customer shall, at its own expense, seture any work permits, lahar peemits, tax
wik ﬂ_wuhﬂ exemption cerificates, and any other avthorization which may he required lo
venstruct the AEF facility. Costomer shall ensure thal all Cusiomerowned
equiprnenl comphies with all zoning laws and afl other applicable ordinances,

codes, or laws,

9. During the period of this Agreement, the Company shall be entitled 1o any and ab

25‘.317- efmission cradits and aliowances generated by or gssociated with the generaticn of
enerdy from the AEP facility. Such emission credits and aflowances shafl include,

Bt are not tweedd o, hose eission credits and atlowances for reduction of seffur

diocide, ather sfur compounds, acid rein praguersers, Methane, carbon monoxide,

chlornated hydmocarbons, ofer carbon COMpounds, NIF0GeR-OXyQEn Comnpourds,

MM oltwr greenhouse gases, other orone precursors, parliculate mafter, metats and

hist "u_ toxic afr poblulants, but specifically exchading carbon dioxide sflowances afrgady
acoruing b Cuslomer.  NMothing contained Berein shall limit Customer's sole

Parge 2
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responsibiity  for compliance with a8 applicable  envirormentst fews  and
reguiations,

10. Company will endeavor 1o supply, bl does aot guarantes, uninterrupled senace of
a generally accepted standard,  intermuptions of seevice for ropairs, alterations,
want of supply, conditions on Customers premisss dangerous 1o persons,
praperty or service of the Custemer or others, and regulatory requirements, shall
not be a breach of Company under the terms of this Agreement. Company shall
make reasonable efforts o avaid interruptions of serdce, it when interruptions
ootur, senvice shall be reestablished within the shortest time practicable,
sersistertl with safety.

Customer agrees to defend, indemnify and kold Company, its officers, emplovees,
and agents harmiess against any and alt claims, Habilities, damages, losses, costs,
%’ ar expenses of whatever nature or character for all injuries or damage of any type
o any person or property, including but not Brmited bo injuries or damage of third
- parties of employees of both parties and emplovees of Subcontraciors, and
F‘;ﬁl\?hn‘“h environmental claims, arising out of or in any way connected with the nstaliation,
Yo )‘_,;i_é- inspection, maintenanca, testing, and operation of the Costomer's AEP facily
f)ﬂfw' ;}E@L pursuant to this Agreemen!, provided, however, that nothing cantained herain shall
Jpns)"“ .+ + Bmit the Company's responstbility for perscenat injury and properly damage claims
M o the extent such claims or damages ardse directly ouwt of the negligent acts or
omissions of Company, its officers, employees and agents. This paragraph shall

survive termination of this Agreement.

11. Customer shall provide and maintain Public Liabdity end Property Damage
syrance o as to provide protection and indemnification against any and alf such
claims or suitz in connection with this Agreement. Customer shaill furnish to
Company cerificales issued by jnsurance compenies acceplable to Company
showing palicies carried and the limits of coverage as follows:

Workem‘ Compensation |nsurance for Cusiomers emplovees (if any) 1o the

W extent of sistilory limits and Occupational [hsease and Emplovers Liability
M& Insurance for not dess than $500,000.
Comprebensive Gepecal Liabifity insurance, including but not mited {o Products
and Completed Operations and Contractueal Liability, as applicable to Customer's
obligations under thizs Agreement with imits not less than:
Personat (njury - $9.000,000 per cocurrence and

Property Damage - $1,000,000 per oucurerence.

Page 3
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Certificates of insurance shalt be on file with Company prior fo execution shall
remain in effect for the duration of this Agreement, Al cerlificates of insurance
shalt state that prior to cancellation, non-renewal or any material change, thirty-
{30) days” written nofice shall be given to Company. Failure of Company {o
enforce the minimum insurance requirements listed above shall not relieve
Contractor of responsibility for maintaining these coverages.

Electric service supplied by Company to Customer shall be hiled pursuant to
Company's tariff on file with the lowa Utilities Board. Nothing contained herein
shall be construed as affecting in any way the right of the Company to make
unitateral application to the 1B or any successor agency for changes in such
rates, rules and regulations under Chapler 476, Code of lowa, 1999 and pursuant
to the JUB's Rules and Regulations promulgated thersunder.

This Agreement shall be subject to all rules and regufations of regulatory
awthonties having jurisdiction as they may be changed from time to time and to
those rnies and regidations of Company now or hereafter on file and approved by
the 1UB.

Company shall require two (2} melers to separately meter the Customer's monthiy
electric consumption and the amount of energy produced by the AEP faciity. For
the amount of electricity generated that is equal to or less than the amount of
etectricity used by the Customer in the billing period, the kilowalt-hours (KéWh)
generated shall he deducted from the Customer's consumption prior to applying
the Tariff Price for the billing period as set forth in Exhibit 3 altached hersto and
incorparated by this reference. For the amounts of electricity generated in excess
of the amount of electricity used by the Costomer in the hilling period, the
Company shail pay customer $0.02 per kiWh.

This Agreement shall be subject to the 1UB's Order Reguiring Interconnection and
Granting Waivers issued on August 4, 2000 as set forth in Exhibit 4, wherein the
R authorized Company to collect the payments and lost revenues incurred by
Company pursuant to this Agreement from customers through Company's energy
adiustment clause. The JUB Order also states “The waiver, however, will he limited
in duration and the issue may be revisited pending final resolution of the court
proceeding or passage of any federal or state restructuring legisiation.”
Therefore, should future orders or rules result in Company's inabiity to collect
such payments or lost revenues, the price paid for energy generated by Customer
shall automatically be reduced to i

[ETR i
erergy BOSTEntclense. ety g PORDA. 2N0.
Other provisions of this Agreement notwithstanding, in the event the provisions of

the Public Litility Regulatory Policies Act of 1978 (PURPAY, 16 U.5.C. 2601, &t seq.
and 18 CRF Pant 292; or Federal Energy Regulatory Commission (FERC) rulings;

Page 4
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or current lowa Code Seclions 276.41-45 (lowa AEP Legisiation), or Chapler 15 of
the Fules of the lowa LHilities Board {AEP Rufes) are repealed. nutlified,
inferpreted or modified during the term of this Agreement, or in any other
circumstance, including but not limited to the advent of costomers being given the
rght 1o choose their electric supplier, that Company or its successors s not
aflowed o automaticaﬁﬁy recover s full cost of AEP power pursuant 1o this
Agreement, the prce paid for such power shalt be !mmedlatﬂly and automatscaiiy

"@‘L madified so as to equal the
e "‘”ﬁﬁ_ e qsed, el
M
p.uf
b
e

'?’l";m.?‘ Customer agrees thal # will provide Company {whose employess, agends o
4. Subcontractors in the performance of this Agresment may be exposed lo

- Customer's eguipment} with the same Harard Commundcation Information
Customner is required to provide fo s own employees pursuant o any laws or

;‘gj;y.n regulations.

Customer shall defend, indermnify, and hold Company harmless from any loss,
Bability, or claims resulting from the Customer's failure to comply with this clause.

18, COMPANY SHALL NOT IN ANY EVENT OR UNDER ANY CIRCUMSTANCE

WHETHER IN CONTRAGCT, IN TORT (INCLUIDNG NEGUGENCE} OR UNDER

ﬁ ANY OTHER LEGAL THEORY, BE LIABLE FOR SPECIAL, INDIRECT,

INCIDENTAL OR CONSECQURENTIAL DAMAGES, |NCLOMMNG BUT NOT

LIMITED TO LOSS OF PROFITS OR REVENUE, LOSS OF USE OF SITE

S SYSTEMS, COST OF CAPITAL OR CLAIMS BY THE CUSTOMER FOR
b, DAMAGES TO CUSTOMER'S CLIENTS, IF ANY.

e 7 CUSTOMER AGREES TO INDEMNIFY AND HOLD COMPANY HARMLESS
RN FROM ANY CLAIMS, LAWSUITS, ACTIONS, LOSSES OR LIABHITY ARISING
E FROM OR N CONNECTION W{TH ANY OCUSTOMER FURNISHED
INFORMATION WHICH IS DEFECTIVE, ERRONEOUS OR UNSUITABLE FOR

THE PURPOSE INTENDED,

T8, Customer may, with Company's pror wrilien consent, assign this Agreement f the
suUCCEssor of assigree therad! agrees m owriling 1o assume all Customer
oligations hersunder.

5“; 20. Company is granted the right {o install, repair, maintain, and inspect supplementat
melering equipment, at s expense, in order o gather data fram the AEP facility,
WSuch data may be used in proceedings before the HIB and othsr appropriale
aHhornities. Al data will be made avaitable 1o the Customer andior Recipient upan

"“Q}W request and for apprapriate compensation,

W
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2t Customer shall be responsible for operating and maintaining the interconnaction
facities specified in Exhibit 2, Maintenance documentalion and test reports shal
be furnished o Company upon request. Customs: agrees ko allow Company to
test or inspect interconnection [acilities upon Company's request and at mutualy

agreeable times. ,aﬁ»ﬁ'

i:
. 22_ Customer hereby granis ko Company fult rights of ingrese and egross 1o the AEF‘ o
/? facility aver and across presently esizblished roadways for afl perocses that are
set forth in this Agrecorent.

23 In the event of a materizl breach of any of the erms and conditions of this
Agresment, ether party may terminate his Agreement or seek whatever equilable

‘5;3- 1 | I
b‘pﬁ{}

;:::;i 24, This Agresment shall be effective for a term of ten {10) years begirming on the
.. day of August 2001,

25. Al cormrunications related o this Agreement shal! be to the person listed below or
to such other persons as the parttes may specify in writing:

Kathy Lipp, Director Alan Staples

Regulatory Affairs and Restructuring 25231 310" Street

{E3 Utilities inc, New Providence, A 50206
P.O. Box 351

Cedar Rapids, fowa 52406

}‘L 28, Any disputas not setied by ihe managemen! of the parties shall be settied by

arbitraticn in accordance with Chapter 6784 of the fowa Code (Arbitration). The

M laws of the State of lowa shall govern this Agresment and venue shalf be in Linn

w County. lowa. The paries’ obligation o perform under this Agreement shaf
remain in effect during the resolution of disputes

'?/\ 7. The fadure of Company to insis! on of enforce, n any instance, shict performance
by the Customer of any farms of this Agreement, or lo exerciss any righls hergin

m\% conferred shall not be canstrued as a waiver o7 relingquishment to any exdent of its

W fight to asser! or rely upan any such ierms or fights o any future oocasion.

28 Each lerm and condition of this Aoreement is deemed to have independerdt affact
and the invvalidity of any partial of whole paragraph or 2rticle shall not invalidate the
refmaiing parsgraphs of aticles. The obligation to perdform 2 of the torms and
condilions shall remain in effec! regardless of the performance of any invalid lerm
by the other party.
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28. This Agreement represents the complete understanding of the parties and shall
govern over all other documemnts and oral representations making all other
representations of the parties mull and void. The terms and conditions of this
Agreement shall govemn the following documents which are a part of this
Agreement:

Exhibit 1 — ELECTRICAL GENERATION SYSTEM

Exhibit 2 — INTERCONNECTION FACILITIES

Exhibit 3 — BILLING EXAMPLES

Exhibit 4 — 1UB ORDER REQUIRING INTERCONNECTION AND GRANTING
WAVERS

This Agreement is executed the day and year first above written at Cedar Rapids, lowa.

5 Utilities Ine. Alan Staples
{a wholly owned subsidiary of Customer
Affiant Enargy Corporation

By ' By

Title Title

Print name: Print name:
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