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Minutes: All committee members present.

SEN. URLACHER: called the meting to order and opened the hearing on SB 2238.

REP. BRANDENBURG: appeared as a cosponsor of the bill and on behaif of the prime
sponsor, Sen. Erberle, stating this bill deals with wind turbines to be built with schools to go
together and build a wind turbine. It depends on the situation and the size of the school. This
bill was around last session and people stated it was a good idea, but will it really work. We
couldn't' answer because there was a lot of questions, a study was done by EAPC concerning
wind turbines and some schools went to work on that, and the schools were Ashley, Ellendale,
Kulm, Napoleon, Wishek and Zeeland. The study was done and there could be a savings of
$114,000.00. The bill before you goes into the big issue of the voided cost and the wholesale
cost and the retail portion in between and this bill also asks for a tax credit for the generator or

the power company that is currently providing the power to the schools.
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SEN. BERCIER: this is for sale, are the schools considering using this to offset their electrical
needs on a daily basis?

SEN. BRANDENBURG: Actually they become a generator, this also brings new technology
back and our young people will bring this technology forward which will save the school money,
which is proven by this report. It also educates the young people to look at new technology and
energy that would keep people in our state.

SEN. URLACHER: those in MN, are those large schools that are utilizing this?

SEN. BRANDENBURG: both, some small and some larger ones in Iowa and MN. The larger
the school the bigger the turbine, the more economic it is.

SEN. URLACHER: Are they building in transmission between schools?

SEN. BRANDENBURG: It’s part of the grid, you have to have the substation that will handle
it.

SEN. BERCIER: with the 7 schools, you have 1 turbine to offset all of their costs?

SEN. BRANDENBURG: Yes, these schools going together because they are small schools. A
person can look on the Internet and see how much wind that power is putting out, etc.

SEN. BERCIER: would this apply to single schools and are they exclusive to IOU’s and not the
REC’s?

SEN. BRANDENBURG: Yes, those studies are actually being done right now and dealing with
IOU’s, this allows them to come to the table allow the schools to sit down with the power
companies, work together and provide a tax credit so they could offset their loss or avoided costs.
TOM LOVIK: The Econ. Dev. Coordinator for the City of Wishek appeared in support with

written testimony stating they strongly believe in the economic & environmental benefits wind
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energy can provide to ND. Our wind group applied for and received a grant from the Div, Of
Community Services to have a feasibility study conducted using information on electricity use
from 7 school districts in our area. The results indicate that they can pay for a turbine in about 8
years and collectively save about $114,000.00 a year. Once the turbine is paid for, the annual
savings for each school can keep another teacher employed, revive a dead art program or maybe
buy new band uniforms, and pay for a new bus,

DAPHNE BECKER: a high school student in Ashley School appeared in support with written
testimony stating this would give us something to survive a little longer in a smaller communifty,
this plan would give not only jobs and lower expenses, but it would give these small towns some
life and some survival ideas.

BRIAN DUCHSCHERER: Superintendent of Wishek Public School appeared in support
stating their school was one of the schools that are in the study and we feel that its great
educational benefits for our students and as superintendent we look financially at our district and
its promising to be a financial benefit to our school district.

STEVE SCHULTZ: Representing Otter Tail Power Company appeared in opposition of the bill
with written testimony stating. they oppose the bill because there are Federal laws that will not
allow us to do what the bill asks for and not to save load for Otter Tail Power Company.
Basically FERC will not allow us to buy above a voided cost.

FLETCHER POLING: of Basin Electric appeared in opposition of the bill with written
testimony, stating their concern is that placing single wind turbines in scattered locations across
the state is not the most efficient way to provide a learning experience.

No further testimony, hearing was closed.
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. SEN. WARDNER: Steve Schulz had a problem with this. I thought he was bringing us
amendments on this. I’ll get ahold of Mr. Schulz.
SEN. EVERY: I thought that those FERC Regulations applied to the IOU’s and not the REC’s
and, its starting to come back to me, but there was some FERC Reglilations that this Schulz was

concerned about.

SEN. BERCIER: the bottom sentence of the 2nd paragraph is what Steve Schulz’s is concerned

with.

SEN. URLACHER: we’ll have Sen. Wardner check it out.
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. SEN. URLACHER: this relates to wind energy; tax credits and that seemed to have some
negative testimony. (FERC) not very workable,
SEN. BERCIER: there was a concern about them being mandated by an avoided cost rate.
Page 1, line 22 on.
SEN. URLACHER: keeps coming to mind, seems like the problem comes in the transmission
line cost. That creates a differential.
SEN. EVERY: with regard to wind, and we’ve heard that argument for the 3 sessions that I’ve
been here now and at some point we have to decide its time to move forward and work through
our transmission problems and catch up with the rest of the country. T'm going to support the
bill, I don’t see that there’s much of a future for it, but I’ll support it.
SEN. WARDNER: This really doesn’t affect transmission its just a hiccup is the buy back, they

. want more than was FERC will allow them. They have to follow FERC’s rules. I signed on this
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bill because of schools, the way they could take care of some of their energy costs if they could
do this, I thought it would be great and I do believe in renewable energy. The problem in it if the
bill states more than FERC will allow they will have to adjust to FERC’s regulations. I will
support it for the schools.

SEN. URLACHER: !’m for renewable energy but should the local government get involved in
the business?

SEN. BERCIER: when you go to wind meetings, Richardton is brought up all the time and
Belcourt second because of the long history of using it on the policy side.

SEN. URLACHER: I know that one was purchased as a used unit; I think they got a break by
the seller as well.

SEN. BERCIER: I've attended a lot of these wind energy meetings on the national level and
when you look at policy, this is one step for it. We lacked sorely in the state is policy for
renewable energy so that there is any kind of incentive for wind developers to come in. This will
save some schools some money in their operating budget which some of those schools need
$114,000 I think by the time they are done. They have a large investment in that turbin. If they
put up one turbin and then try to sell that and distribute it, there’s going to be some bookkeeping
issues but I think this is a step in the right direction in helping the wind industry, renewable
industry in the state. The transmission issue is local.

SEN. URLACHER: transmission is the issue because when they don’t have wind energy, they
have to bring in that.

SEN. WARDNER: remind you back in 2001 session we did pass 3 pieces of legislation and

they went through this committee on wind energy, one was a sales tax exemption, one was an
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income tax credit and one was a property tax abatement and at that time we said we were put on
a level playing field with MN that we would be able to compete. However, Sen. Every is right,
it’s the transmission that has been the big hold up for us. Its not only important to the renewables
its also important to the fossil fuels and right now there’s never been a time when they need each
other. We have done some things.

SEN. COOK: has there been any public news about 2 large wind farms coming to ND? I heard
it again last night. Ibelieve Ottertail will be building one of them.

SEN. BERCIER: that 150 mega watt farm that’s going up by Rugby is happening because
Ottertail and Excel Energy jointly built a transmission line from Harvey up to Grenwall Canada a
couple of years ago.

SEN. WARDNER: made a MOTOIN FOR DO PASS, seconded by Sen. Every

ROLL CALL VOTE: 3-3-0 MOTION FAILED

SEN. COOK: made a MOTION FOR DO NOT PASS, seconded by Sen. Tollefson.

ROLL CALL VOTE: 3-3-0 MOTION FAILED

SEN. WARDNER: made a MOTION TO SEND OUT SB 2238 WITHOUT
RECOMMENDATION, seconded by Sen. Bercier

VOICE VOTE: 6-0-0 Sen. Cook will carry the bill.
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SB 2238 provides a tax credit against gross receipts or corporate income taxes for electricity purchased by a
cooperative or corporation from a school district and generated by a wind turbine owned by the school district. The
credit is equal to the difference between the amount paid to the school district for electricity and the amount that the
cooperative or corporation would have paid in the open market for the same amount of electricity.
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A. Revenues: Explfain the revenue amounts. Provide detail, when appropriate, for each revenue type and
fund affected and any amounts included in the executive budget.

It is not possible to estimate the negative fiscal impact of this bill because we do not know how many kilowatt hours
may qualify, what the purchase price will be, nor what the open market price would be. Any gross receipts tax credit
resulting from SB 2238 will reduce the revenue distributed to all the taxing districts in which the cooperative has power
lines. Any corporate income tax credit resulting from SB 2238 will reduce state general fund revenues,

B. Expenditures: Explain the expenditure amounts. Provide detail, when appropriate, for each agency, line
item, and fund affected and the number of FTE positions affected.

C. Appropriations: Explain the appropriation amounts. Provide detail, when appropriate, of the effect on
the biennial appropriation for each agency and fund affected and any amounts included in the executive
budget. Indicate the relationship between the amounts shown for expenditures and appropriations.
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SB 2238: Finance and Taxation Committee (Sen. Urlacher, Chairman) recommends BE
PLACED ON THE CALENDAR WITHOUT RECOMMENDATION (6 YEAS, 0 NAYS,
0 ABSENT AND NOT VOTING). SB 2238 was placed on the Eleventh order on the
calendar.
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1. Executive Summary

A number of people in North Dakota have expressed an interest in having public
schools own and operate wind turbines to supply some of their own electricity in
an effort to save money, and to provide a platform for education on renewable
energy technology.

The purpose of this study was to determine the financial feasible of a group of
ND public schools collectively owning and operating a wind turbine to supply
electricity to their collective electric loads.

Contractual agreements and permitting issues were not within the scope of this
study. It was assumed that contractual agreements could be reached between
the participating schools and the utilities that serve them. It was also assumed
that it is possible to get the necessary permits and that a suitable site could be

found for the wind turbine and the interconnection to the electric utility grid.

Seven schools participated in the study including Ashley, Ellendale, Kulm,
Napoleon, Strasburg, Wishek, and Zeeland. Their total electric utility expenses
for the year 2002 were used for this study and amounted to 1,984,921 kWh at a
total cost of $135,725.

The wind turbine that best-matched the total electric load was the Vestas V47
wind turbine, which has a generating capacity of 660 kW, and would produce
approximately 2,331,585 KWh per year in the area of study.

The results of this study indicate that the total annual savings to the schools
would be approximately $114,470 per year and that the simple payback would be
approximately 8 years.

2. Background

The Mcintosh County Wind Energy Committee, LLC is interested in promoting
the idea of a group of public schools in the south-central part of North Dakota
owning and operating a utility-scale wind turbine to provide electricity for
themselves. The group of public schools is shown in Figure 1.

The study followed the following outline:

Search for wind data and perform analysis.

Model the wind resource based on the available data.

Review the schools’ electrical energy consumption and costs.
Estimate the annual energy production of a wind turbine generator that
would match up to the schools energy requirements.

BoON=
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5. Perform an economical feasibility analysis for the project.

Because the region that encompasses all of the participating schools is so large,
the focus of the study was limited to the Wishek area of Mcintosh County. This

area has an excellent wind resource and electrical transmission lines in the
vicinity. This does not however rule out other possible wind turbine sites for

future investigation as the project progresses.
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Figure 1 — Locations of participating schools.

EAPC, 3100 DeMers Avenue, Grand Forks, Notth Dakota, 58201

Page 2

Telephone: 701 - 775 - 5507

Fax: 701 - 772 -

3605




3. Available Wind Data

Wwind data from three wind-monitoring stations was available and the locations
are shown in Figure 2. The Wishek 2257 and the NDAWN Wishek site is short-
term wind data and the NDAWN Edgeley site is longer-term data.
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Figure 2 - Locations of wind monitoring stations.

3.1. Short-Term Wind Data

The Wishek 2257 wind-monitoring station is located 13.6 kilometers (km) SSW of
Wishek. The site has a base elevation of 689 meters (m) and measurement
heights of 10, 30 and 40 m. Data from June 2001 to April 2003 was used for
analysis. The site is still active.

The NDAWN Wishek wind-monitoring station is located 9 km W of Wishek. The

site has a base elevation of 670 m and a measurement height of 3 m. Data from
July 2001 to June 2003 was used for analysis. The site is still active.
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3.2. Long-Term Wind Data

The NDAWN Edgeley wind-monitoring station is located 5 km SW of Edgeley
and 70 km NE of the Wishek WMS. The site has a base elevation of 508 m and
a measurement height of 3 m. Data from 1993 to April 2003 was used for
analysis. The site is still active.

3.3. Correlation Between Short and Long-Term Wind Data

The Wishek and NDAWN hourly average wind speeds for a one-month parallel
time period are shown in Figure 3. Trend lines of the two data sets show a good
correlation.

One Month Comparison of Wishek and NDAWN
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Figure 3 — Correlation between short and long-term wind data.

It is typical to use the correlation information to scale the short-term data to make
it more representative of the long-term. Although we find a strong correlation
between the two sites in this case, we elected not to perform the scale-up of the
wind data because of the uncertainties regarding wind data collected at the low
level of 3 m, and, by not scaling up the data, our estimates remain slightly more
conservative.

4. Analysis and Calculation Setup

Sophisticated computer programs were used to model the wind resource and
estimate the annual energy production of a wind turbine generator. The wind
data was input into the model and scrutinized to eliminate any anomalous data.
A mathematical equation is used to fit a Weibull curve to the wind date for each
sector of wind direction to describe a time independent observed wind climate.
The observed wind climate is then cleaned based on local roughness, orography
(variation in height elevation), and obstacles to produce a regional wind statistic
for the area. The regional wind statistic is used in conjunction with the local
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Page 4



roughness, orography, and obstacles to model the wind resource and estimate
the annual energy produced by a specified wind turbine generator at any
specified site in the surrounding area.

4.1. Wishek Wind Data Analysis

The 40 m wind data from the Wishek 2257 wind-monitoring station was analyzed.
A comprehensive report for three years of data can be found in Appendix A. The
data recovery was 97%. The 40 m mean wind speed is 8.2 meters/second (m/s).
The graphical presentation of the Wishek 40 m wind data is shown in Figure 4
and Figure 5.

Monthly mean vahies of wind speed in m/s
Month 201 2002 2003 mean mean of months
Jan Bl 76 79 7.8
Feb 96 80 g8 8B
Mar 82 89 8BS B5
Apr A3 W1 [:3:] 42
May 89 89 8.8
dun 76 18 7.8 78
Juk 69 13 71 71
A 74 BO 1T 1.2
Sep 77 84 :Xi] 8.0
Od gr 13 B.G 8.0
How 84 84 84 84
Dec 84 B0 B3 82
mean, 2l data 8 42 85 A4

mean of months T4 82 88§ 82
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Figure 4 — Wishek 40 m mean wind speed by month and hour.

EAPC, 3100 DeMers Avenue, Grand Forks, North Dakota, 58201 ; Telephone: 701 - 775 - 5507 ; Fax: 701 - 772 - 3605

Page 5



Froguensy
12

g/ h

o 3 W i3 E.J = 6 3 ]
LT

— Sarms d
e SROM AR 2 K 2ET VM B2 WS

Figure 5 — Wishek 40 m Weibull curve and frequency.

4.2. Terrain Description (Orography, Roughness, Obstacles)

The orography, roughness and obstacle in the vicinity of the Wishek wind-
monitoring station can have an effect of the wind data. No obstacle were

. identified that would have a significant effect on the wind data. The orography
within a 5-km radius of the site is described using digital elevation models (DEM)
shown in Figure 6.
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Figure 6 — Digital elevation models describing changes in surface
elevation.
. The roughness is described by digitizing surface roughness areas within 20 km

of the site. Areas like cities and towns, forests and water are digitized and
assigned a roughness class value, which describes the surface roughness. A
background roughness class of 1.2 was used for areas that were not digitized.
The roughness class values used for the digitized areas are shown in Figure 7.
A map showing digitized surface roughness areas is shown in Figure 8.

Type : ’ I value
e Forrest RC=3 30
City/Town RC=3 2.0
| liAgricultural, open RC=1 1.0
(/| Agricultural, less closed RC=2 2.0
T M Agricutural, closed RC=2.5 25
— JAgricultural, less open RC=1.5 15
jWater inlet RC=0.2 0.2

Figure 7 — Roughness class values.
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Figure 8 — Digitized surface roughness areas.

4.3. Wind Statistic

A wind statistic is a mathematical mode! describing the wind resource at a
particular site, which ignores the effects of the local surface roughness elements
around the site. It essentially describes the “pure” wind resource at the site. By
using this “pure” wind resource model and adding back in the surface roughness
information from another site, we can estimate the wind resource for the new
site.

Wind statistics were generated using the NDAWN Wishek 3 m data and the
Wishek 2257 10, 30 and 40 m data, the results are shown in Figure 9. Wind
statistics are compared using the calculated wind turbine energy levels. An
average site in Denmark is arbitrarily chosen to have a wind turbine energy level
of 100 and is used for comparing wind statistics. The wind turbine energy levels
of the three different measurement heights of the Wishek 2257 wind data are
very similar. The 3 m NDAWN Wishek data predicts a higher wind turbine
energy level but is only 3% higher than the 40 m 2257 Wishek data. The wind
statistic generated by the 40 m Wishek 2257 wind data will be used to represent

EAPC, 3100 DeMers Avenue, Grand Forks, North Dakota, 58201 ; Telephone: 701 - 775 - 5507 ; Fax: 701 - 772 - 3605
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the regional wind climate in the area and energy production estimates will be
based on this wind statistic.

[Name | WTG energ
: 3.0 m NDAWN Yvishek 151.6
400 2257 Wishelk 472

130.0 m 2257 Wishek
}10.0 m 2257 Wishak

Figure 9 — Wind statistics.

4.4. Wind Resource Map

A wind resource map was generated using the 40 m 2257 wind statistic and
roughness and orography files to describe the local terrain. The wind resource
map at 50 m height is shown in Figure 10.
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Figure 10 — Wind resource map at 50 m height.
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5. Wind Turbine Annual Energy Production

Four wind turbine sites were tested in close proximity to the power transmission
lines and substation. The locations are shown in Figure 11. An air density of
1.166 kg/m® was used for the calculations. The NEG Micon NM48 and the
Vestas V47 wind turbines were used for the calculations with a hub height of 50
m. The results of the estimated annual energy production (AEP) in megawati-
hours (MWh) are shown in Table 1. The four wind turbine sites vary by
approximately 5% in gross AEP. The net AEP is the gross AEP minus 10% for
energy losses and uncertainties. The comprehensive wind energy production
analyses can be found in Appendix B.
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Figure 11 — Locations of wind turbine sites tested.
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Annual Energy Production (KWh) Capacity Factor [3] Annual Energy Production Reduced 10% (KWh)
{WTG Site| [1] NM48/750 {2] V47/660 | [1] NM48/750 | [2] V477660 [1] NM4B/750 2] V471660
1 2,737,000 2,637,000 41.6% 45.6% 2,453,300 2,373,300
2 2,656,500 2,563,200 40.4% 44.3% 2,390,850 2,306,880
3 2,643,400 2,550,500 40.2% 44.1% 2,379,060 2,285,450
4 2,709,400 2,611,900 41,2% 45.1% 2,438 460 2,350,710
Average 2,686,575 2,590,850 40.9% 44.8% 2,417,918 2,331,585

{11 - NEG Micon NM48, 750kw, 48m rotor diametar, 50m hub height
[2] - Vestas V47, 660kw, 47m rotor diameter, 50m hub height
[3} - 10% energy reduction for energy losses and uncartainties

Table 1 — Estimated annual energy production

6. Energy Production vs. Schools’ Consumption

The total energy consumption and cost vs. month for the seven schools
participating in the study is shown in Figure 12. The 2002 annual energy
consumption is 1,984,921 kWh at a cost of $135,725

Energy Consumption and Cost vs. Month (2002)
All Schools
£ 250,000 $16,000
E - $14,000
= 200,000 1 s12000 &
‘E. 150,000 : $10,000 f..;
o —4—Consumption (KWhj } - $8,000 -
£ 100,000 +— ‘ - $6,000 2
P —&—Cost ($) N -y o ' 2
& 50,000 _ S , T $4.000 &
& 1 $2,000
[IT] .
0 1 2 3 4 5 B 7 a a 10 1 12 $0
i-.-—Conlumpﬁon (Kwn) | 211,304 | 220,057 | 208,441 | 207,185 | 182,047 | 123,436 25,766 82,380 88,510 169,817 | 191,988 | 192,896
|—.—Coalti) $13.880 | $14.252 | $13846 | $13.767 | $12.764 | $BSBZ $5.430 $6,017 57,825 | $11,663 | $13,080 | §43,030

Figure 12 — Graph of schools energy consumption and cost vs. month.

From Table 1, the average annual energy production of the four sites reduced
10% for the V47/660 wind turbine is 2,331,585 KWh. This was used as the basis
for the estimated average annual energy production and is approximately 17%
higher than the 2002 energy consumption of the schools. A wind index
generated from the NDAWN Edgeley long-data was used to estimate the
maximum, minimum and average monthly production of the wind turbine. The
estimated maximum, minimum and average wind turbine production and the
2002 energy consumption vs. month are shown in Figure 13. On a monthly
basis, the average wind turbine production shows a good correlation to the 2002
energy consumption of the schools.
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WTG Production and 2002 Consumption vs. Month
400,000 7—— : :
T o - Avarage WTG Production (KWh)
350,000 : \‘\h._ : : — Mrimum WTG Production (KWh)
g ~— Maximum WTG Production (KWh) | . o
300,000 }—=——s e ~— 2002 Consumption (KWh} e
£ 250,000
200,000 +—
150,000 +
100,000
50,000
Month

Figure 13 — Wind turbine production and 2002 school consumption vs.
month.

7. Economic Feasibility Analysis

The purpose of this study was to determine the economic feasibility of the public

schools aggregating their individual energy consumption and utility bills as if they
were all served through a single meter, and then supplying some portion of their

collective energy needs with a wind turbine owned by the schools.

This study does not address the contractual issues that would need to be
addressed by the schools and the utilities that serve them, in order to allow this
type of arrangement. This study simply assumes that such an arrangement is
possible, and treats the schools’ individual electrical loads as if they were a
single load, served by one utility through a single meter.

A detailed utility analysis was performed to compare the schools’ collective
monthly electric utility costs with and without the addition of a wind turbine. The
monthly savings for the wind energy case were summed up to determine the
annual savings.

The annual savings were then input into a cash flow model that incorporates the

initial cost, annual savings, and annual expenses to determine the net annual
cash flow.

EAPC, 3100 DeMers Avenue, Grand Forks, North Dakota, 58201 ; Telephone: 701 - 775 - 5507 ; Fax: 701 - 772 - 3605
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7.1. Utility Analysis

Overview

in order to determine the financial feasibility of this project, it is necessary to
compare a “business-as-usual’ case where nothing is changed, to the case
where the wind turbine supplies some portion of the school's collective energy
requirements. The schools’ usage of electricity, as well as the amount of
electricity generated by the wind turbine, will vary from month to month. In order
to make an accurate comparison, the two cases must be compared on a monthly
basis. Based on monthly utility bills, an average collective usage is projected for
each month of the year. Based on the average production less 10% for the four
sites with a V47 wind turbine, the wind energy production is estimated for each
month of the year.

If the monthly wind turbine output is less than the monthly usage, an assumption
is made that the schools consume all of the wind energy. The value of this wind
energy is then equal to the retail rate of the electricity that would otherwise have
been provided by the local utility.

If the monthly wind turbine output is more than the monthly usage, an
assumption is made that the excess electricity is fed back onto the local
distribution grid, and the schools are credited for the excess generation at the
utilities avoided cost which is typically around $0.015 per kWh in North Dakota.

Business-as-Usual Case

In the “business-as-usual” case, a simplifying assumption is made to combine
service charges, demand charges, and energy charges into a single “blended
rate”. This is done by taking the total utility charges for the year for all seven
schools and dividing by the total energy usage to arrive at an average annual
price per kWh. The blended rate for this project is $0.0684 per kWh.

Wind Energy Case

In the case where some of the electricity is supplied by the wind turbine, wind
energy consumed by the schools is valued at the blended utility retail rate
($0.0684 per kWh). Excess wind energy that is fed back onto the local
distribution grid is valued at the utilities avoided cost, which is assumed to be
$0.015 per kWh. The schools’ energy usage and wind generation are summed
up on a monthly basis.

In this case, the wind turbine produces excess electricity each month. In reality,
there will be times when the wind is not blowing, or the wind turbines are

producing less than the schools’ instantaneous load. For this reason, we have
EAPC, 3100 DeMers Avenue, Grand Forks, North Dakota, 58201 ; Telephone: 701 - 775 - 5507 ; Fax: 701 - 772 - 3605
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assumed that the schools will purchase 25% of their electricity from the utility,
and supply 75% from the wind turbine for each month of the year.

Wind turbine

For this study, the total collective energy consumption of the seven schools is
less than the output of the smallest commercially available, utility-scale wind
turbine, which is the Vestas V47. This is a very reliable, well-known machine,
which best matches the collective load.

Estimated Annual Savings

The estimated annual savings is derived by comparing the estimated monthly
utility bill from the “business-as-usual® case, to the wind energy case. The
monthily savings are summed up to determine the annual savings. The results of
the detailed utility analysis indicate an estimated savings of $114,470 per year.
The detailed utility analysis is included in Appendix C.

7.2. Cash Flow Analysis

Once the annual saving were estimated, a cash flow analysis was performed,
which incorporates the annual savings along with associated annual expenses to
arrive at a net annual cash flow. The cash flow analysis is performed for the
Vestas V47-660 wind turbine with a 50 m tower.

The following key assumptions were used for the economic feasibility analysis:

Wind turbine life: 20 years

Inflation: 0%

Rate Escalation: 0%

Wind turbine: Vestas V47-660, 47 m rotor diameter, 50 m hub height
Average annual energy production: 2,331,585 KWh per year
Average annual collective energy usage: 1,984,921 kWh per year
Average annual collective energy cost: $0.0684/kWh

Wind turbine installed cost: $880,950

Land lease payments: $2,283 per year (2% of gross savings)
Financing: $300,000 down, 6% APR interest for 10 years

Actual project costs will vary based on current exchange rates, interest rates, the
price of steel, and permitting costs.

The annual savings is taken from the detailed utility analysis.

EAPC, 3100 DeMers Avenue, Grand Forks, North Dakota, 58201 ; Telephone: 701 - 775 - 5507 ; Fax: 701 - 772 - 3605
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The annual expenses taken into account are property and liability insurance,
extended warranty costs, landowner lease payments, debt service, and operating
and maintenance costs.

The detailed cash flow analysis can be found in Appendix D.

8. Permitting

Determining actual compiiance with local zoning and ordinances was not within
the scope of this study. In the event that this project should move forward, it will
be necessary to investigate municipal, township, county, state and federal
regulatory requirements during the permitting phase of the project.

9. Summary and Conclusions

The purpose of this study was to determine if it would be financially feasible for a
group of public schools to own and operate a wind turbine to supply some of their
own electricity to offset the aggregate amount of their individual electricity bills.

For the wind energy generation, an average of four different sites in the area was
used as the basis for the financial model. A specific location was not specified as
a part of this study. There are many sites within the region of interest that will
meet or exceed the production estimates used for this study.

For total electricity usage, the collective amount used by all participating schools
in the year 2002 was used for the study. The total annual electricity usage is an
important variable in this study. As the total usage diminishes, the project will
become less financially attractive. As the usage increases, the project becomes
more financially attractive.

For the electricity cost, an average of all participating schools costs was used for
the study. Itis likely that any group rate negotiated for a project such as this
would be in the range of the average assumed for this study.

Based on these assumptions, this type of project is financially feasible and wouid
save ND taxpayers money.

Issues regarding contracts, cooperation and coordination among the utilities that
serve the schools was not addressed as a part of this study, nor were the
permitting issues that would need to be addressed if the schools should decide to
move forward with this project.
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Name WTG Site 1
Site Coordinates
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Air density 1.166 kg/m3
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Mean temperature 60°C
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Scale 1:100,000

@ Site Data
Calculation Results
ey results for height 50.0 m above ground level
Wind energy: 4,854 kWh/m2; Mean wind speed: 8.6 m/s; Equivalent roughness: 0.9

Calculated Annual Energy

WTG type Power curve Annual Energy
Valid Manufact. Type Power Diam. Height Creator Name Result Result-10% Mean Capacity
wind factor
speed
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Yes VESTAS V47-US 660 470 50.0 USER US version 2,637.0 2,373 86 45.6
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k- parameter 2.66 237 245 230 2.26 3.18 3.2 3.56 330 356 3.28 2,65 2.69
Frequency [%] 13.8 6.9 59 58 74 8.1 1.7 8.1 7.0 6.0 7.2 1.5 1000
Power density [wWimz2] 554
Energy vs. sector Energy vs. wind speed
%0
-
= ]
8 250-]
g 203
& 150
1] 3
i 100

.5

5 10 15
Wind speed [m's]

Impact of hills and obstacles vs. sector

263 —
243
= 23
o
gmf
gﬂsj
143 =
- 123 —
@m; =
L g3 =
e
43
23
c:,_.rw...u..m.,. e e
2 [ < 2 = b 3
Z oo i 2 * %

O Hili H Obstacle

WindPRO is df by EMD ASS, Niels J 3 10, DK-9220 Asiborg @, Tif. +45 96 35 44 44, Fax +45 D6 35 44 48, a-mal: windpro@smd.dk




WindPRQ version 2.4.0.62  Apr 2004,
frosec:

PriniadPage

wty study 712212004 11:47 AM/ 3

Licarsed user:

EAPC Architects Engineors
3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 5507

Calculned:
,_W
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Calculation: Site 1 WTG: VESTAS V47-US 660 47.0 10!, Hub height: 50.0 m, Air density: 1.166 kg/m3

Directional Analysis

Sactor ON tTNNE 2ENE 3E 4ESE 5SSE 685 7SSW 8WSW 9W 10WNW 11NNW  Total
Roughness based energy [MWh] 389.1 163.1 1096 1195 1063 1616 3558 2983 1727 126.2 154.6 3208 2477.7
+increase due to hills [MWh] 25.5 10.8 75 6.1 748 13.7 232 17.5 109 840 10.3 183 1593
Resulting energy [MWh] 4146 1739 1171 1256 1139 1754 3790 3158 183.6 1342 164.9 3391 2,637.0
Specific energy [kWhimz2] 1,520
Specific energy [kWh/KW] 3,995
Increase due to hills [%] 6.5 6.6 68 61 71 BS5 65 59 63 63 6.7 57 64
Directionat Distribution [9%] 15.7 6.6 44 48 4.3 6.7 144 2.0 7.0 51 63 129 1000
Uilization %1 277 293 348 319 36.2 385 294 30.2 358 39.7 381 28.0 3.3
Operational [Hoursfyear] 1,159 581 492 489 595 679 981 764 585 503 600 963 8,391
Full Load Equivalent [Hours/year] 628 263 177 190 173 266 574 478 278 203 250 514 3,995
A- parameter [m/s] 10.5 9.5 83 87 7.5 8.7 108 1.1 95 88 8.9 104 a7
Mean wind speed [m/s] 9.3 84 74 7.7 6.6 78 87 10.0 8.5 79 8.0 9.2 8.6
k- parameter 2.66 237 245 230 226 318 312 3.56 330 3.5 3.28 2.65 269
Frequency [%] 13.8 6.9 59 58 74 81 1.7 91 70 860 72 115 1000
Power density [Wim2] 554
Energy vs. sector Energy vs. wind speed

2604

20

=

: £

B 3 103

5 g 150 :

i & 1003

]

o

10 15
Wind speed [mfs]

Impact of hills and obstacles vs. sector

3
e

peeloralensberalacaDiaafen il

s B R

=

SN b D OOO

anelisaliesfanalas:

Energy [MWh/year]
B E

LI L L N LI B O L N B L S R 2 B T
; g

0 Hilt l Obstacle

W

N
NNE-
ENE

E
ESE
SEE:

s

o
W
RN

WindPRO is by EMD ional AIS, Niels Ji ¥ 10, DK-9220 Anlborg @, TH. +45 98 35 44 44, Fax +45 36 35 44 48, o-mail: windproemd.dk




WindPRO version 2.4.0.62 Apr 2004

™
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Licansad usar

EAPC Architects Engineers
3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 5507

| —
wtg study

Calculsted:
6/13/2003 10:33 AM/2.3.0.125

WASsP interface - Power Curve Analysis
Calculation: Site 1 WTG: NEG MICON NM48-750 750-200 48.2 10! Windtest/Man. 09-1999, Hub height: 50.0 m

Name: Windtest/Man. 09-1999
Source:  WindtestManufacturer

Source/Date Created by  Created Edited  Stop wind speed Power control  CT curve type
[mis]

09/17/1999 EMD 11/20/2000  10/7/2002 25.0 Stall User defined

According to Main Specification: TIC 386'001 NM 48/750 dated 15-12-2000

Power curve Power, Efficiency and energy vs. wind speed

Criginal data from Windcat, Air density: 1.225 kg/m3 Data used in calculation, Air density: 1.166 kg/m3

Wind speed Power Ce Windspeed Ctcurve Wind speed Power Ce Interval  Energy Acc.Energy Relative
[r/s] (kW] [mis] [ms] [kw) [mis] {MWh]  IMWh] [%]
3.0 0.0 0.00 40 0.98 1.0 0.0 000 050150 00 00 0.0
40 19.5 0.27 5.0 0.86 2.0 0.0 0.00 1.50-250 0.0 0.0 0.0
5.0 53.1 0.38 8.0 0.76 3.0 0.0 0.00 250-3.50 1.8 1.8 0.1
6.0 97.4 040 7.0 0.90 4.0 186 0.27 3.50-450 11.8 136 0.5
740 155.3 0.41 8.0 0.83 5.0 50.5 0.38 4.50-550 36.8 504 1.8
8.0 2446 043 9.0 0.76 6.0 92.7 040 5.50-6.50 80.5 130.9 4.8
9.0 349.2 0.43 10.0 0.69 7.0 1478 0.41 6.50-750 1469 277.8 10.2
10.0 4622 0.41 1.0 0.61 8.0 2328 043 7.50-850 2338 5116 18.7
11.0 564.5 0.38 12,0 0.54 8.0 3324 043 850-950 320.7 8323 304
12.0 640.5 0.33 13.0 0.47 10.0 4399 041 9.50-10.50 3783 1.210.6 44.2
13.0 696.3 0.28 14.0 0.42 11.0 537.3 0.38 10.50-11.50 385.8 1,596.4 58.3
14.0 720.8 0.24 15.0 0.37 120 609.7 0.33 11.50-12.50 3448 1,841.2 70.9
15.0 7455 0.20 16.0 0.33 13.0 6628 028 12.50-13.50 275.7 2,216.8 81.0
16.0 750.0 0.18 17.0 0.30 14.0 8947 0.24 13.50-14.50 2007 24175 88.3
17.0 7446 0.14 18.0 0.27 15.0 709.6 0.20 14.50-1550 1345 2,552.0 93.2
18.0 7348 0.11 19.0 0.25 16.0 7139 0.16 15501650 838 2,635.7 96.3
19.0 723.0 0.09 200 0.23 170 708.7 0.14 16.50-17.50 48,7 2,684.5 98.1
20,0 711.9 0.08 21.0 0.22 18.0 699.4 0.11 17.50-18.50 26.6 27111 991
21.0 7014 0.07 220 0.20 19.0 6688.2 0.09 18.50-19.50 137 2,724.8 99.6
220 694.3 0.06 23.0 0.19 20.0 677.6 0.08 19.50-20.50 6.7 2,731.5 99.8
23.0 692.8 0.05 240 0.18 21.0 667.6 0.07 2050-21.50 34 2,734.7 89.9
240 695.2 0.04 25.0 017 220 6609 0.06 21.50-22.50 14 2,738.1 100.0
25.0 7006 0.04 230 659.4 0.05 22.50-23.50 086 27367 1000

24.0 661.7 0.04 23.50-24.50 0.2 2,736.9 1000
250 666.9 0.04 24.50-25.50 01 27370 1000

Pow er curve Ce and Ct curve
Data used in caleulation 05 — | I 1
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Wind speed [m's] Wind speed [mys]
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PrindFage
wtg study 712212004 11:47 AM /5
Licensad user.
EAPC Architects Engineers
3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1701 775 5507
Colcyatad:
6/13/2003 10:33 AM/2.3.0.125
WASsP interface - Power Curve Analysis
Calculation: Site 1 WTG: VESTAS V47-US 660 47.0 !0! US version, Hub height: 50.0 m
Name: US version
Source: Vestas
Source/Date Created by Created Edited Stop wind speed Powar control CT curve type
[mis]
07/04/2002 USER  5/31/2002 5/31/2002 250 Pitch User defined
Power curve Power, Efficiency and energy vs. wind speed
Original data from Windcat, Air density: 1.225 kg/m3 Data used in calculation, Air density: 1.166 kg/m3
Wind speed Power Ce Windspeed Ctcurve Wind speed Power Ce Interval  Energy Acc.Energy Relative
{rmvs] [kwW] [mis] [rmis} (kW] fm/s] [MWh}  [MWh] {31
44 29 004 30 0.00 1.0 0.0 000 0.50-150 0.0 0.0 0.0
5.0 438 033 4.0 0.92 20 00 000 1.50-250 0.0 0.0 0.0
6.0 96.7 0.42 5.0 0.89 3.0 0.0 000 250-3.50 0.0 0.0 0.0
7.0 166.0 0.46 6.0 0.85 4.0 2.8 004 3.50-450 6.4 6.4 0.2
8.0 252.0 0.46 7.0 0.88 5.0 417 033 4.50-550 314 37.8 1.4
9.0 350.0 0.45 8.0 0.83 60 92,0 042 550-6.50 80.8 118.7 4.5
10.0 450.0 0.42 Q.0 0.81 7.0 158.0 046 650-7.50 1533 2720 103
1.0 538.0 0.38 10.0 0.75 8.0 2309 046 7.50-8.50 2399 5118 194
12.0 6000 0.33 11.0 0.66 a0 3331 045 B.50-950 3201 8320 316
13.0 635.0 0.28 12.0 0.57 10.0 4288 042 9501050 3691 1,201.1 45.5
14.0 651.0 0.23 13.0 0.40 1.0 516.2 0.38 10.50-11.50 370.9 15720 59.6
15.0 657.0 0.19 14.0 0.31 12.0 579.8 0.33 11.50-1250 3271 1,899.1 72.0
16.0 659.0 0.16 15.0 024 13.0 6178 0.28 1250-13.50 2575 2,166.7 81.8
170 660.0 0.13 18.0 0.20 14.0 637.8 0.23 13.50-1450 1849 2,341.5 88.8
18.0 860.0 0.1 17.0 0.17 15.0 648.1 0.19 14.50-1550 1231 2,464.7 935
18.0 0.14 16.0 654.6 0.16 15.50-16.50 76.9 2,541.6 96.4
19.0 0.12 17.0 660.0 0.13 16.50-17.50 45.3 2,586.8 981
20.0 0.10 180 660.0 0.11 17.50-1850 251 2611.9 99.0
21.0 0.09 19.0 660.0 0.10 18.50-19.50 1341 2,625.0 99.5
220 0.08 20.0 6600 0.08 19.50-20.50 6.5 26316 99.8
23.0 0.07 2190 660.0 0.07 20.50-21.50 341 2,634.7 99.9
240 0.07 220 660.0 0.06 21.50-22.50 14 2,636.1 100.0
25.0 0.06 23.0 660.0 0.05 22.50-23.50 086 2,636.7 100.0
24.0 660.0 0.05 23.50-24.50 0.2 2,636.9 100.0
250 660.0 0.04 24.50-25.50 0.1 2537.0 100.0
Power curve Ce and Ctcurve
Data used in calculation 05 1 l 1
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g study

WAsP interface - Wind Data Analysis

Site Coordinates
UTM NAD27 Zone: 14 East: 445,365 North: 5,128,522
Wind statistics LS 40.0 m 2257 Wishek.lib

Weibull Distribution

-
>

Calculation: Site 1 Wind data: A - WTG Site 1; Hub height: 50.0
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Wind speed [n's]
Mean w ind speed (n¥s)

Weibull Data

Pty Page

712212004 11:47 AM 1 6

Licarsed user,

EAPC Architects Engineers
3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 5507

Calcutaisd:

£/13/2003 10:33 AM/2.2.0.125

Sector A- parameler Wind speed k- parameter Freguency

Current site
[mis]
ON 10.49
1 NNE 8.46
2ENE 8.34
3E 8.67
4 ESE 7.50
5 SSE 8.68
65 10.81
7 55W 11.12
8 wWsw 9.51
aw 8.77
10 WNW 8.91
11 NNW 10.39
All 9.66

[rmis]
9.32
8.38
7.39
7.69
6.65
7.76
9.67

10.02
8.53
7.90
7.89
9.23
8.59

[*%]
2662 13.8
2,373 8.9
2451 59
2289 5.8
2.264 71
3.182 B
3.123 1.7
3.8557 9.1
3.303 7.0
3.561 6.0
3.275 7.2
2.646 1.5
2,689 100.0

Energy Rose (KAh/m/year)

—D-5ms
— 5-10ms
— 10-15m's,
—— 15-20ms
— 20-4Dm's

v 0+ S5

—_5-10ms
— 10-16mts
- 15- 20 10PS

— 20-40m's
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wig study 7/2212004 11:51 AM /1
Uoanasd user
EAPC Architects Engineers
3100 DeMers Avenue

US-GRAND FORKS, ND 58201
+1701 775 5507

Calcutaled:

6/13/2003 10:34 AM/2.3.0.125
WASsP interface - Main Result

Calculation: Site 2 ’
N 2 WTG Site 2 o
ame ite \ l\d-’{f \}\ .P

Site Coordinates d
UTM NAD27 Zone: 14 East: 454,495 North: 5,123,406

Alr density 1.166 kg/m3

. ,If I‘ r \\|‘ b‘\ f
Height above sea level 670m \ a jJ \7 g\i
Mean temperature 6.0°C { \ A B

Calculation is based on "WTG Site 27, using WAsP (RVEA00111,0,0, 1) to
convaert the wing statistics and the terrain classifcation to a site specific wind speed
distribution.

Using the selected power curve, the expected annual energy production is
calculated.

Wind statistics US 40.0 m 2257 Wishel.lib

@ Site Data

Calculation Results

Key results for height 50.0 m above ground level
Wind energy: 4,580 kWh/m2; Mean wind speed: 8.4 mv/s; Equivalent roughness: 1.0

Calculated Annual Energy

WTG type Power curve Annual Energy
Valid Manufact. Type Power Diam. Height Creator Name Result Result-10% Mean Capacity
wind  factor
speed
kW]  [m] [m] (MWh]  [MWh]  [m/s]  [%]
Yes NEG MICON NM48/750 750/200 48.2 50.0 EMD  Windtest/Man. 09-1999 2,656.5 2,391 84 40.4
Yes VESTAS VAT-US 660 47.0 50.0 USER US version 2,563.2 2,307 84 443

WindPRO is ped by EMD ional AlS, Niely y 10, DK-9220 Aalboxg @, TH. +45 95 3544 44, Fax +45 96 35 44 46, a-mab: windpro@emd.ak
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Tr222004 11:51 AM /2

Licansed user: ’

EAPGC Architects Engineers
3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1701 775 6507

m; study

Calculaind:

6/13/2003 10:34 AM/2.3.0.125

WASsP interface - Production Analysis
Calculation: Site 2 WTG: NEG MICON NM48-750 750-200 48.2 10!

: 1.166 kg/m3

Directional Analysis

Sector ON 1NNE 2ENE 3E 4ESE 53SE 68 7SSW B8WSW 9W 10WNW 11NNW  Tolal
Roughnass based energy  [MWh] 3839 1618 1115 1242 1124 1694 3584 2983 176.8 1333 166.5 3406 2,547.0
-Decrease due to obstacies [Mwh] 0.0 0.0 0.0 11 1.8 00 0.0 0.0 00 00 0.0 0.0 29
+Increase due to hills [MWh] 6.0 0.5 43 86 13.1 172 63 0.9 71 125 188 17.0 1124
Resulting energy [MWh] 399.9 1624 1158 1317 1238 1865 3647 2091 1839 1458 185.3  357.6 2,656.5
Specific energy [kWh/m2] 1,456
Specific energy [kWhikiwW] 3,542
Decrease due to obstacles  {%] 0.0 0.0 00 08 16 a0 00 0.0 00 00 0.0 0.0 a1
Increase due to hills [%] 15 0.3 39 69 "7 10.1 1.7 0.3 40 94 11.3 5.0 4.4
Directional Distribution [%] 151 8.1 44 50 4.7 7.0 137 1.3 69 55 7.0 13.5 1000
Utilization [%} 28.6 30.5 347 38 365 371 305 31.8 355 3841 36.3 28.0 318
Operational [Hours/year] 1,118 557 489 505 621 694 949 734 584 522 632 980 8,383
Full Load Equivalent [Hoursiyear] 533 216 154 176 165 249 486 388 245 194 247 477 3,542
A- parametar [m/s] 10.2 9.1 82 86 7.5 8.7 105 10.7 94 B89 9.1 103 9.5
Mean wind speed [mfs] 9.1 81 73 18 B.7 78 84 9.7 84 BO 8.1 9.2 8.4
k- parameter 266 237 244 229 228 315 312 3.56 330 354 323 265 271
Freguency [%] 13.3 66 58 60 T4 83 113 88 70 62 7.5 11.7 1000
Power density [wim2] 5§23
Energy vs. sector Energy vs. wind speed
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WASsP interface - Production Analysis

Calculation: Site 2 WTG: VESTAS V47-US 660 47.0 10!, Hub height: 50.0 m, Air densi

PrineyPaga

7/2212004 11:51 AM 1 3

Licansed user.

EAPC Architects Engineers
3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 5507

Calciinwd:
6/13/2003 10:34 AM/2.3.0.125

. 1.166 kg/m3

irectional Analysis

Seactor ON 1NNE 2ENE 3E 4ESE 58SSE 65 75SW BWSW 9w 10WNW 11NNW Total
Roughness based energy  [MWHh] 3779 1557 10841 1195 109.1 1659 3445 286.6 1724 1314 162.8 326.9 24607
-Decrease due to obstacles [Mwh] 0.0 0.0 0.0 1.0 17 00 00 0.0 00 00 0.0 0.0 2.7
+Increase due to hills [MWh] 5.6 05 4.1 8.1 126 162 57 08 86 118 17.6 157 1052
Resuilting energy [MWh] 3834 156.2 1122 1270 120.0 1821 3502 2874 178.7 1429 180.5 3426 2,563.2
Specific energy [kWhim2] 1477
Specific energy [kWh/kW] 3,884
Decrease due to obstacles [%)] 0.0 0.0 00 08 1.6 Do 00 0.0 00 00 0.0 0.0 .1
Increase due to hills [%] 1.5 03 38 67 11.5 9.8 17 0.3 1.8 9.0 10.8 43 4.3
Directional Distribution 9] 15.0 6.1 44 50 4.7 71 137 1.2 70 56 7.0 134 1000
Utilization [%] 28.9 30.9 353 323 36.2 381 308 e 36.3 393 37.2 28.2 323
Operational [Hours/year] 1,118 557 489 505 621 694 949 734 584 522 632 880 8,383
Full Load Equivalant [Hoursiyear] 581 237 170 192 182 276 531 435 2711 216 273 519 3,884
A- parameter [m/s] 10.2 8.1 82 86 7.5 87 105 10.7 94 8.9 2.1 10.3 9.5
Mean wind speed [m/s] a1 8.1 73 76 B.7 78 94 9.7 8.4 8.0 8.1 9.2 8.4
k- parameter 2.66 237 244 229 228 3.15 3.13 3.56 330 354 3.23 265 27
Fraquency [%] 13.3 6.6 58 60 74 83 113 8.8 70 62 75 11.7 1000
Power density [Wim2] 523
Energy vs. sector Energy vs. wind speed
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. E:g study 72212004 11:51 AM 1 4
Lioaetad wchée
EAPC Architects Engineers

3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 5507
Caleutamd:
6/13/2003 10:34 AM/2.3.0.125
WASP interface - Wind Data Analysis
Calculation: Site 2 Wind data: A - WTG Site 2'| Hub heiﬁht: 50.0 :
Site Coordinates Weibull Data
UTM NAD27 Zone: 14 East: 454,495 North: 5,123,406 Current site
Wind statistics US 40.0 m 2257 Wishek.lib Sector A-parameter Wind speed k- parameter Frequency
[mis] [m/s] [%]
ON 10.19 9.06 2.658 133
1 NNE 210 8.06 2.373 6.6
2 ENE 8.19 7.26 2.443 58
3E 8.57 7.59 2.295 6.0
4 ESE 7.54 6.68 2.275 7.4
5 S8E 8.72 .81 3.154 83
65 10.48 8.38 3.131 1.3
7 S5W 10.72 9.65 3.564 88
8 WSW 9.39 8.42 3.269 7.0
R 8.87 7.99 3.545 6.2
10 WNW 9.07 B.13 3.229 7.5
11 NNW 10.33 9.18 2.646 "7
All 9.49 8.44 2713 100.0
Weibult Distribution Energy Rose (RWh/mfyear)
. 113 T T — 0-6ms
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- 15-20m's
— 20-40mvs
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witg study

WASsP interface - Main Result
Calculation: Site 3

Name
Site Coordinates
UTM NAD27 Zone: 14 East; 453,864 North: 5,121,866

WTG Site 3

Alr density 1.166 kg/m3
Height above sea level 670 m
Mean temperature 6.0°C

Caleulation is based on "WTG Site 3", using WAsP (RVEAQ0111, 0,0, 11)to
convert the wind statistics and the terrain classifcation to a site specific wind speed
distribution.

Using the selected power curve, the expacted annual energy production is
calculated.

Wind statistics US 40.0 m 2257 Wishek lib

ICaIcuIation Results
Key results for height 50.0 m above ground level

Calculated Annuat Energy
WTG type

Wind energy: 4,576 kWh/m2; Mean wind speed: 8.4 m/s; Equivalent roughness: 1.0

Power curve

7.'22!2004 11:54 AM /1

Licensed uzer.

EAPC Architects Engineers
3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 5507

Calculaled:

6/13/2003 10:34 AM/2.3.0.125

[~
g
=

Y L—? ‘ Y 2' - (
Scale 1:100, 000
@ Site Data -

Annual Energy

Valid Manufact. Type Power Diam. Height Creator Name Result Result-10% Mean Capacity
wind factor
speed

kWl [m] [m] [MWh]  [MWh]  [is]  [%]

Yes NEG MICON NM48/750 750/200 48.2 500 EMD  WindiestMan. 09-1959 2,643.4 2,379 8.4 40.2

Yes VESTAS V47-.US 660 470 500 USER US version 2,550.5 2,295 8.4 441

WindPRO is d by EMD AlS, Niols of 10, DK-5220 Aalborg ©, Ti. +45 96 35 44 44, Fax +45 96 35 44 45, e-mail: windpro@emd.dk
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m study 7/22/2004 11:54 AM/ 2
Licorcian! UBST
EAPC Architects Engineers
3100 DeMers Avernue

US-GRAND FORKS, ND 58201
+1 701 775 5507

Calculsiad:
5/13/2003 10:34 AM/2.3.0.125

WASP interface - Production Analysis
Calculation: Site 3 WTG: NEG MICON NM48-750 750-200 48.2 IO}, Hub height: 50.0 m, Air dens

1 1.166 kg/m3

Directional Analysis
Sector ON 1NNE 2ENE 3E 4ESE 5SSE 6S 7SSW BWSW OW 10WNW 11NNW  Tolal

Roughness based energy  [MWh] 4060 1649 1104 1234 1118 167.0 3678 3065 1765 1203 1599  337.7 2,562.2
-Decrease due to obstacles [MWh] 0.0 0.0 07 07 0.0 00 00 0.0 00 00 0.0 0.0 14
+Increase due to hills [MWH] 122 36 23 3.2 5.6 9.9 120 6.1 36 44 7.4 12.4 828
Resulting energy [MWh] 4§9.0 1686 1121 1258 1174 1765 3798 3127 180.1 133.7 167.3 3501 2,643.4
Specific energy [kWh/m2] 1,449
Spacific energy [KWh/ikW] 3,625
Decrease due to obstacles  [%] 0.0 0.0 06 06 0.0 00 00 0.0 0o 00 0.0 0.0 0.1
increase due to hills %] 3.0 22 21 26 5.0 589 32 20 2.0 34 4.6 3.7 3.2
Directional Distribution [%] 15.9 6.4 42 48 44 6.7 144 11.8 68 541 6.3 13.2  100.0
Utilization [%] 28.2 303 351 322 356 377 302 311 358 384 373 28.4 317
Qperational [Hoursiyear] 1,148 571 488 492 601 684 972 753 581 506 607 970 8,373
Full Load Equivalent [Hours/year] 559 225 149 168 157 236 506 417 240 178 223 467 3,526
A- parameter [mvs] 10.3 9.2 g1 85 7.5 86 106 10.8 93 87 8.8 10.2 9.5
Mean wind speed [mvs] 92 8.1 72 75 6.6 7.7 95 9.8 83 78 79 9.1 84
k- parameter 266 237 244 229 226 318 313 3.56 330 356 3.28 265 289
Frequency %] 13.7 6.8 58 59 7.2 82 116 9.0 69 60 72 11.6 1000
Power density Wim2] 522

Energy vs. sector Energy vs. wind speed

g 8

B B B B

-

0., 8.8 B

Energy [MWh/year]
Energy [MWhivear]

frpact of hils and obstacles vs. sector

123

=
>
»

"

wabialaelias

Energy [MAh/year]
O A RNWEODH @D

e leoliadascije

NNE:

R

Zz
Sector
[ Hill W Cbstacle

WInGPRO is pod by EMD | AIS, Niois /10, DK-5226 Aniborg @, TH. +45 98 3544 44, Fax +45 96 35 44 46, e-malt: windproGemd.dk




WindPRQ version 2.4.0.62 _Apr 200,
IPRQ version 2, pr 2004
bwitg study 7/22/2004 11:54 AM /3

Licanaed user:

EAPC Architects Engineers
3100 DaMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 5507

Caicuiaed.
6/13/2003 10:34 AM/2.3.0.125

WASsP interface - Production Analysis

Calculation: Site 3 WTG: VESTAS V47-US 660 47.0 101 Hub height: 50.0 m, Air density: 1.166 ka/m3

Directional Analysis

Sector ON 1NNE 2ENE 3E 4ESE S5SSE 65 7SSW BWSW 9W 10WNW 11NNW Total
Roughness based energy  [MWh] 3903 1588 1071 1181 1085 163.7 3535 2945 1719 127.2 156.6 3241 2,475
-Decrease due to obstacles [MWh] 0.0 0.0 06 07 0.0 0.0 00 0.0 00 00 0.0 0.0 1.3
+|ncrease due to hills [Mwvh] 1.2 34 22 30 5.3 g4 109 5.5 33 4.1 69 114 76.7
Resuiting energy MWh] 4015 1622 1087 1214 1138 173.0 3644 3000 175.2 131.3 163.5 3355 2,550.5
Specific energy [kWhim2] 1.470
Specific energy [kWhkW] 3,864
Decrease due to obstacles  [%] 0.0 0.0 D6 06 0.0 0.0 Q0 0.0 00 00 0.0 0.0 01
Increase due to hills [%] 29 2.1 20 25 49 57 341 1.9 19 33 4.4 35 31
Directional Distribution %] 187 6.4 43 438 45 6.8 143 1.8 69 5.1 6.4 13.2 1000
Utilization [%] 28.4 30.6 358 326 363 388 304 31.4 367 400 38.4 28.6 324
Operational [Hours/year] 1,148 571 488 492 601 684 972 753 581 506 807 970 8,373
Full Load Equivalent [Hours/year] 608 246 165 184 172 262 §52 455 265 199 248 508 3,864
A- parameter [m/s] 10.3 92 81 B85 7§ 86 106 108 93 87 88 10.2 8.5
Mean wind speed [mfs] 9.2 81 12 75 6.6 7.7 95 9.8 83 738 79 9.1 8.4
k- parameter 2.66 237 244 229 2.26 318 313 3.56 3.30 3.56 3.28 2,65 2.69
Frequency [%] 13.7 6.8 58 59 7.2 82 116 9.0 6.9 6.0 7.2 1.6 1000
Powar density [Wim2] 522

Energy vs. sector Energy vs. wind speed
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Licanasd usar:

EAPC Architects Engineers
3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 5507

Calciated.

6/13/2003 10:34 AM/2.3.0.125
%ASP interface - Wind Data Analysis

Calculation: Site 3 Wind data: A - WTG Site 3; Hub height: 50.0

Site Coordinates Weibul! Data
UTM NAD27 Zone: 14 East 453,864 North: 5,121,866 Current site
Wind statistics US 40.0 m 2257 Wishek.lib Sector A-parameter Wind speed k- parameter Frequency
{mis} [mis) %]
ON 10.32 917 2.662 13.7
1NNE 916 811 2373 6.8
2 ENE 8.07 7.16 2.443 5.8
3E 8.48 7.51 2.295 59
4 ESE 7.48 8.61 2.260 7.2
5 85E 8.58 7.68 3.182 8.2
65 10.58 9.46 3131 11.6
7S5W 10.83 9.76 3.561 9.0
5 WSW 9.31 835 3.303 6.9
aw 8.66 7.80 3.557 6.0
10 WNW 8.82 7.91 3.275 1.2
11 NNW 10.24 8.10 2646 1.6
All 947 842 2.693 100.0
Weibull Distribution Energy Rose {kWhim2/year)
1 T T — 0-5mis
3 j — 5-10nv¥s
103 - 10-15mfs
3 — 15- 0 mis
9 — 20- 40 11|
a
& 73
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— 0-6ms
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WASsP interface - Main Result
Calculation: Site 4

Fr22/2004 1.25PM [ 1

Liarebd] Lesar:

EAPC Architects Engineers
3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 6507

Caloulabec:

6/13/2003 10:35 AM/2.3.0.125

Name WTG Site 4
Site Coordinates
UTM NAD27 Zone: 14 East: 458,234 North: 5,117,263
Air density 1.166 kg/m3
Height above sea level 670 m
Mean temparature 6.0°C

Calculation is based on "WTG Site 4", using WAsP (RVEA0011 1,0, 0, 11} to
convert the wind statistics and the terrain classifcation to a site specific wind speed
distribution.

Using the selected powar curve, the expected annual energy production is
calculated.

Wind statistics US 40.0 m 2257 Wishek.lib

Caiculation Results
Key results for height 50.0 m above ground level

Calculated Annual Energy

Wind energy: 4,757 kWh/m2; Mean wind speed: 8.5 m/s; Equivalent roughness: 0.9

WTG type Power curve Annual Energy
Valid Manufact. Type Power Diam. Height Creator Name Result Result-10% Mean Capacity
wind  factor
speed
kW] [m] [m] [MWh]  [MWh]  [m/s]  [%]
Yes NEG MICON NM48/750 750/200 48.2 50.0 EMD  Windtest/Man. 09-1999 2,709.4 2438 85 412

Yes VESTAS V47-US 660 47.0 50.0 USER US version

A
ST TRARY

Scale 1:100,000

26119 2,351 8.5 45.1

WindPRO Is

ped by EMD | AIS, Nials J ¥ 10, DK-9220 Aalborg O, TH. +43 96 35 44 44, Fax +43 §6 35 44 48, e-mail: windproGernd.dk
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Ucermad user:

” EAPC Architects Engineers
Y 3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 5507

Calcutaimd:

' 6/13/2003 10:35 AM/2.3.0.125 ’
WASsP interface - Production Analysis

Calculation: Site 4 WTG: NEG MICON NM48-750 750-200 48.2 'O, Hub height: 50.0 m, Air density: 1.166 kg/m3

Directional Analysis

Sector ON 1TNNE 2ENE 3IE 4ESE 538SSE 65 785w 8WSW 89W 10WNw 11NNW Total

Roughness based anergy [MWh) 4028 1842 110.0 1275 1134 1711 3678 3020 173.2 1293 161.9 343.8 2,567.0
+Increase due to hills [MWh] 19.9 4.0 22 52 M8 213 201 6.8 34 76 15.0 249 1423
Rasulting energy [MWh] 4228 1682 1122 1327 1252 1924 3879 3083 176.6 136.9 176.9 368.7 2,700.4
Specific energy [kwivmz2] 1,485
Specific energy [KWhW) 3612
Increase due to hills %] 50 2.4 20 44 104 124 55 23 20 59 93 7.2 55
Directional Distribution %1 1586 6.2 4.1 4.9 46 71 143 114 85 51 6.5 13.6 1000
Utilization [%] 217 30.0 349 313 350 369 296 31.0 359 385 36.8 275 3.2
OCperational [Hoursfyear] 1,142 564 480 490 610 700 974 743 572 507 615 993 8,390
Full Load Equivalent [Hourslyear] 564 224 150 177 167 257 517 412 235 183 236 482 3,612
A- parameter fm/s] 104 9.2 8.1 a7 76 88 107 10.9 83 87 9.0 10.5 9.6
Mean wind speed [ms] 8.3 8.2 72 77 6.8 79 868 88 83 78 8.1 93 8.5
k- parameter 2.66 237 245 2.3 226 317 313 3.56 330 3.55 3.28 2.65 2.70
Frequency %] 136 6.7 57 58 73 53 116 8.9 68 6.0 73 118 1000
Power density Wimz2} 543

Energy vs. sector Energy vs. wind speed
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Licansad user:

EAPC Architects Engineers
3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 5507

Caulatod;

6/13/2003 10:35 AM/2.3.0.125
V’VAsP interface - Production Analysis

Calculation: Site 4 WTG: VESTAS V47-US 660 47.0 10!, Hub height: 50.0 m, Air density: 1.166 kg/m3

Directionat Analysis

Sector ON 1NNE 2ENE 3E 4ESE 5SSE 65 7S8SSW BWSW Sw 10WNW 1T1NNW  Tolal
Roughness based energy  [MWh] 3g6.4 1580 106.7 123.0 1100 1677 3535 2902 1686 127.2 158.5 330.0 2.479.7
+Increase due to hills [MWh] 184 37 241 449 13 201 183 6.1 3.1 7.2 144 229 1323
Resulting energy [MWh] 4048 1618 108.8 127.8 1212 187.8 371.8 2963 1717 1344 1726  353.0 2,611.9
Specific energy [kWhim2] 1,505
Specific anergy [kWh/k'W] 3,957
Increase due to hills [%] 48 24 20 40 102 120 52 21 19 57 89 7.0 53
Directicnat Distribution [%} 155 6.2 4.2 4.9 45 7.2 142 1.3 6.6 5.1 6.6 13.5 1000
{tilization [%] 27.9 304 356 317 356 379 299 31.3 367 397 317 277 316
Operational [Hoursfyear] 1,142 564 480 490 610 700 974 743 572 507 615 993 8,390
Full Load Equivalent [Hoursfyear] 613 245 165 194 184 285 563 449 260 204 262 535 3,957
A- parameter [m/s] 10.4 9.2 8.1 8.7 76 88 107 10.9 83 87 9.0 10.5 9.6
Mean wind speed [mys] 93 8.2 72 717 6.8 79 96 9.8 83 79 8.1 93 8.5
k- parameter 266 237 245 231 226 317 313 3.56 330 355 3.28 285 270
Fraquency 1%] 136 6.7 57 58 7.3 83 118 89 68 60 7.3 11.8  100.0
Power density Wimz2] 543

Energy vs. sector Energy vs. wind speed
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Licarsad uaer:
EAPC Architects Engineers

3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 56507

il
6/13/2003 10:36 AM/2.3.0.125

WASsP interface - Wind Data Analysis

Calculation: Site 4 Wind data: A - WTG Site 4'I Hub heiﬁht: 50.0 4

Site Coordinates Weibull Data
UTM NADZ27 Zone: 14 East: 458,234 North: 5,117,263 Current site
Wind statistics US 40.0 m 2257 Wishek.lib Sector A- parameter Wind speed k- parameter Fraquency
[mis] fm/s] [%]
N 10.42 9.26 2658 13.6
1 NNE 9.22 8.7 2373 6.7
2ENE 8.14 7.22 2.447 57
3E 8.75 7.75 231 5.8
4 ESE 763 8.76 2.256 73
5SSE 8.82 7.89 3.174 83
68 10.72 9.59 3.135 11.6
7 55W 10.85 9.77 3.561 89
8 WSsw 9.30 8.34 3.303 6.8
aw 8.75 7.88 3.54% 6.0
10 WNW 8.99 8.07 3.279 7.3
11 NNW 10.45 9.29 2.646 11.8
Alt 9.60 8.54 2701 100.0
Weibut Distribution Energy Rose (KWWh/nmlfyear)
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Appendix C

Detailed
Utility Analysis
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Appendix D

Detailed
Cash Flow Analysis

EAPC, 3100 DeMers Avenue, Grand Forks, North Dakota, 58201 ; Telephone: 701 - 775 - 5507 ; Fax: 701 - 772 - 3605
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Testimony of Tom Lovik - SB 2238 Mon., Jan. 24, 2005 - Finance and Taxation Committee

Mr. Chairman, Senators, thank you for the opportunity to speak here this morning. My name is Tom Lovik. I am the
econ. Dev. Coord for the City of Wishek and am speaking as a member of the McIntosh County Wind Energy Commit-
tee. We are a volunteer group of people representing all communities in McIntosh County who are interested in promot-
ing wind energy in our county and our state.

We believe strongly in the economic and environmental benefits wind energy can provide to North Dakota, and
have been actively pursuing the development of a wind farm in our area.

A few years ago when we learned that a school in Iowa had successfully erected a turbine on school grounds as a
means of generating revenue to offset their electricity costs, it struck us hard as one of those “Why aren’t we doing this
here?” ideas. Here we sit with the number one wind resource in the nation, and small town schools that struggle to make
their ends meet. What a great marriage this would make.

After talking about this idea with other proponents of wind energy in North Dakota, we learned it probably couidn’t
work here because of the existing arrangement utilities have for buying electricity generated from outside sources. So on
our behalf, our legislators introduced a bill in the 2003 session to address the issue. As you are aware it was ultimately
defeated, in part, I think, because there was no documentation to back up what we were saying.

So we regrouped and said “Okay, let’s get the documentation.” Our wind group applied for and received a grant from
the Division of Community Services to have a feasibility study conducted using information on electricity use from seven
school districts in our area. The results indicate that they can pay for a turbine in about 8 years and collectively save
about $114,000 a year. Once the turbine is paid for, the annual savings for each school can keep another teacher
employed, revive a dead art program or maybe buy new band uniforms...pay for a new bus.

An added benefit that often gets overlooked is that a wind energy curriculum can be added to the course offerings of
these schools to educate students about renewable energy and perhaps interest them in a career that may someday keep
them here. If this industry takes off like it can here, many good paying jobs may be on the horizon and this idea can
begin educating these kids now and get them ready to take those jobs.

Since we first leamned about this idea, school districts in several states across the country -- Minnesota, South Dakota,
Iowa, Texas and Colorado to name a few -- have built turbines and are proving over and over that this works and is
saving school districts thousands of dollars every year in energy costs. Gov. Hoeven has suggested the idea would be a
good one for our unjversities to consider, so it should be a good idea for our elementary and secondary schools as well.

It’s not news that rural communities are struggling to survive. Here is an opportunity to, first of all, use this tremendous,
renewable, clean resource we have, to generate revenue that can help keep our schools financially solvent, which wiil
help a little to keep our small towns a place where people want to live.

To our county wind group, this seems to be one of those “no brainer” ideas that could be terrific for our state and we
encourage you support and pass this bill,
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Thank you. Mr. Chairmen and committee, my name is Daphne Becker and I am a senior
at Ashley Public School. I heard about this idea through my dad, who’s on the wind
committee in McIntosh County. When he told me that they wanted to start these wind
turbines in ND schools I was very interested. I'm just a High School so getting to say
what 1 think is quite an honor. I asked to come along today testify to you. I thought about
budgets of ND schools and what $25000 could do for our school. It’s not what it could do
really, what couldn’t it do? That is, at least at our school, the clubs, committees, teams
and teachers all have this what we could use or improve list. When [ was told that this bill
failed once before, I could understand why. It would be a huge expense and a lot of work
and also a big risk, but I have to think of what it would offer. More money spent but a
trustworthy investment. To my understanding, it’s been very successful in other schools.
But more on a general high school senior level, 1 want to ask you all to think about ND
college graduates, I’'m not one yet but I can tell you that job opportunities and small
towns aren’t working so well. One of the things that they talk to us about when we are
senior is why we wouldn’t want to stay in ND or what could be improved? This plan
would give not only jobs and lower expenses, but it would give these small towns some
life and some survival ideas. I have no idea what our school’s budget is and it really
doesn’t change what we’re learning. I just would like to save future kids from driving 30
miles to County High School. I’'m going to graduate and I want to come back to an open
improved school system, not a closed one. I think this idea is wonderful and has definite

possibilities.




Testimony of Steve Schultz on behalf of Otter Tail Power Company
On SB 2238

Mr. Chairman, and members of the Committee, my name is Steve Schultz
and | represent Otter Tail Power Company. I am here to oppose this bill not
because of my dislike for wind generation, or to try to save load for Otter
Tail Power Company. We oppose this bill because there are Federal laws
that will not allow us to do what the bill asks for.

The federal Public Utilities Regulatory Policy Act (PURPA) of 1978,
establishes the rules and procedures under which utilities purchase power
from non-utility renewable generation such as wind. PURPA very
specifically states that a utility shall pay avoided costs to the generator
owner. PURPA is administered by the Federal Energy Regulatory
Commission (FERC). FERC has repeatedly overturned state laws that have
attempted to set standardized buyback rates across the state or buyback rates
in excess of a utility's avoided costs.

PURPA does not prohibit a utility from choosing on its own to pay more
than avoided cost. However, a utility such as Otter Tail Power has a
regulatory responsibility to obtain capacity and energy resources to serve
customer demands at the lowest cost within the regulatory rules and
framework. Otter Tail Power choosing to pay more than avoided cost in any
situation results in a violation of that very basic principle and results in one
of two situations: 1) the utility is disallowed from passing the extra cost on
to other customers and therefore suffers a loss, or 2) the utility is allowed to
pass on the unnecessary cost which results in customers providing a cross-
subsidy to another customer. Finally, under what rationale would a utility
choose to pay more for wind generation than avoided cost, when it can
obtain wind generation at or below avoided cost from another wind
developer?

There are also a number of technical or operational problems that a law like
this would cause. The discussion on these problems would become quite
confusing and take more time than we have to spend.

In closing, at Otter Tail Power Company, we support wind and other
renewable generation but we are also responsible to make prudent and
ethical decisions in all purchases.




Fletcher Poling - Basin Electric Power Cooperative
North Dakota Senate Bill No. 2238
Senate Finance and Taxation Committee
January 24, 2005
Mr. Chairman and members of the committee, my name is Fletcher Poling and | am
here representing Basin Electric Power Cooperative. Basin Electric opposes the

passage of SB 2238.

SB 2238 is an attempt to provide a funding mechanism for schools to afford placing
wind turbines in their district. These turbines would then be used to provide a learning
experience for school children in those districts. Our concemn is that placing single wind

turbines in scattered locations across the state is not the most efficient way to provide

that learning experience.

The profitability of wind energy in North Dakota at this time lies in the ability to use the
Federal Production Tax Credit (PTC), and to build large-scale, multi-turbine projects.
To my knowledge, school districts have no way to use the current federal PTC. They

also plan to install single units, which would not allow them to take advéntage of the

benefits of placing multiple turbines in a single area.

To purchase and install a wind turbine and its infrastructure is a substantial undertaking.
The estimated cost for a one or two wind turbine project is $1.2 million per mega-watt or
$1,200 per kilowatt. Since the schools can't use the PTC and would only be installing

single units the price they would need for their electricity would be very high.




Unless there are state or federal grants available to purchase these wind turbines, it will
be the counties that pay for these units. Since Basin Electric has all-requirement
contracts with its member cooperatives, Basin would be the purchaser of the wind
power, not the local distribution cooperative. The additional cost per KWH paid for the
schools wind turbines would be deducted from gross receipts taxes that Basin pays.
The revenue from those gross receipt taxes is distributed to the counties where Basin
Electric has certain facilities. Depending on where the school wind turbines are placed,
residents in one county my see a decrease in their gross receipt revenues to pay for a

school wind turbine in another county.

We believe there is an easier way to provide a learning experience for wind energy. On
Basin Electrics website we allow access to the real time and historic operating
performance of our wind energy facilities in Minot and Chamberlain South Dakota, and
FPL's facilities near Edgeley. The website also allows access to a webcam we have set
up at the Chamberlain site. Basin Electric would also be happy to work with any school
that would like to visit the actual sites. We feel these options would be a more efficient

way to provide a learning experience on wind energy then the one proposed in HB

2238.

This concludes my testimony and | would be happy to try and answer any questions.
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Chairman Urlacher and members of the Senate Finance and Taxation
Committee.

Dakota Resource Council submits this testimony in support of SB 2238, which
wilt create a credit against rural electric cooperative gross receipts taxes and a
credit against corporate income taxes for electricity purchased from school
districts that generate electricity using wind turbines.

This bill will help the residents of North Dakota keep pace with it's neighboring
states of Minnesota, lowa, and Wisconsin. These and other states are moving
forward with this innovative means to help their rural school districts offset some
or all of their electricity costs and allow the schools to redirect some of there
financial resources to be used for other much needed school needs.

In May 2004 the state of Minnesota passed a bipartisan state bill that allowed
school districts to own and operate wind turbines up to 3 megawatts and to sell
the excess electricity back to their electrical service provider.

To see if this would be a possibility in North Dakota the Mcintosh County Wind
Energy Committee, LCC commissioned a ‘ND Public Schoois Wind Turbine
Study’, which was completed on July 22, 2004. The Ashley, Ellendale, Kulm,
Napolecn, Strasburg, Wishek and Zeeland public school districts were involved
with this study.

This study concluded that this type of project (using a 660 kilowatt wind turbine)
would be financially feasible and would save North Dakota taxpayers money.
Also this study estimated an eight to ten year payback period with a savings of
$114,470 per year for these school districts.

In addition there are educational benefits, which would allow students to be
involved in the planning and operation of the wind turbine(s) as well as being a
great teaching too! for renewable technology. School wind projects would also
be a great opportunity to link rural schools with non-rural schools, which may not
be able to have a wind turbine close to their school, in teaching about renewable
energy and how to build a clean sustainable North Dakota future.

Allowing school districts to generate electricity from wind would be a great way to
help supply our rural schools with much needed economic resources. Currently
schools in neighboring states are doing this and making money with much less
wind energy resources.

Dakota Resource Council urges the committee vote a “Do Pass” on SB 2238
Respectfully submitted by the Dakota Resource Council




