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How to do It;

* Know your plant’s characteristics
— Configuration
— Consumption by month
— Maximum demand
— More importantly — minimum demand

« Know the local and state legislation
— Mandates
— Incentives
« Know the wind resource
— No wind — no KWH — no $s
« Know the planning and zoning requirements

— Conditional Use Permits

— Set backs
— Noise ST- OLAF
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How to do It;

* Know the regulatory environment

— FAA requires a “no-hazard determination”
before erection

* The FAA required lighting is NOT part of these
contracts normally — amazing but true!

 Politics can be involved with this
* |t is almost never too early for this one

— State Department of Commerce and/or
Public Utilities Commission should be
consulted early

ST- OLAF
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How to do It;

« Talk to your utility early and often
« Talk to your facilities group early and often
 Start early on procurement

 The market makes procurement dicey for
small installations

« Make sure you know where the service group
will come from

« Start early on Power Purchase Agreement,
and Transmission Inter-connect
Agreement

ST- OLAF
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The energy from the Sun warms the
atmosphere

When the atmosphere warms unevenly, wind
happens

Wind Power is a direct affect of the energy
from the Sun warming our atmosphere

Warm air rises, and flows to places where the
air is cooler

When the warm air gets there and is cooled, it
drops down, and then flows back to where it
had been warmed - Wind

ST- OLAF
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Wind, like
every form of
energy on
Earth, Is solar
energy

We are In a continental sweet spot

COLLEGE



e =
| ﬁ‘1'"<‘\~*\-..\
2 ; d- D {' 'A;'Tf'.'.i':».."r_' P
' r'ﬂ o ," : _;/‘r . - ] & r
3 p iy

o N —— /—W
7 e o
v e 2 8
- i al s

acelle houses the gear box
“and generator, the top projection is
the oll cooler

The’ tower I1s 70 meters



St. Olaf’'s wind turbine rotor has a swept
area of 5,280 square meters

It produces 312.5 watts per square
meter of rotor swept area

It's maximum output is 1,650,000 watts
per hour (1.65 megawatts)

Each rotation of the rotor spins the
generator 82 times.

RPMs must be 14.4 to make 60 HZ
electricity ST- OLAF
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« Hydraulic positioning systems are
Involved, and they are told what to do
by proportional control programming

« Computers constantly position the
nacelle, aiming it into the wind with
hydraulic motors

 RPMs are controlled precisely to 14.4
by pitching the rotor blades to create
more or less lift

ST- OLAF
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Proportional Control - oversimpitiea:

Rotor, Set Point =14.4

RPM sensor, +, -, =

Computer

—k

The computer compares information
from the RPM sensor to the Rotor Set
Point, and tells the actuator what to
do to get them to match.

If the actual is > 14.4, the actuator will
reduce the blade pitch. If < 14.4, it will
change pitch to make more lift

Blade hydraulic actuator

ST- OLAF
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 Wind going over the wing makes the
pressure on top of the curve go LOW

Higher pressure air under
the wing pushes the wing
up

ST- OLAF



Blowing across the top
of a piece of paper
makes the air pressure
less than below the
paper.

The higher air pressure
below pushes the paper
up. This is how a wing
works.

ST- OLAF
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« Wind turbines like ours — “utility scale” —
cannot store electricity in batteries
practically

« St. Olaf takes the power directly — this Is
called “self-generating”

« Carleton College has a wind turbine
also, and they sell the watts to the
electric company ST- OLAF
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» St. Olaf saves money by not paying
for the watts we generate ourselves

 Excess KWH are sold to Xcel

» Carleton College’s first turbine is in
the country and the KWH are sold

* The second machine feeds Into the
Carleton campus like ours, and
savings are by avoided cost.

ST- OLAF
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» QOur electric consumption is about
17,250,000 kWH/year

» 3,200,000 KWH from wind avoids
about $250,000 of expense every
year

» Every operations $ saved can go to
support of the academic program

ST- OLAF
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