ELECTRICAL CIRCUITRY: Converters
stabilize the current's varying frequencies.
Transformers boost voltage from 690 volts
to more than 22,000, so current travels
efficiently over long-distance lines.
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To take advantage of the strong winds that blow e (% W -

over the ocean, this gearless turbine uses a giant
ring of magnets and 1746-foot blades
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THERE'S ENOUGH wind energy
along our coastlines to power the
country four times over, and the race
is on to build the best offshore tur-
bines to capture it. Manufacturers
werldwide are experimenting with
two techniques: ever-longer blades
to harness more gusts, and simpli-
fied drivetrains (including new gene-
rators) that slash the need for costly
repairs at sea. GE's upcoming mach-
ine, slated to go online in 2012, will
combine both into one package.

GE created lightweight 176-foot
blades—about 40 percent longer
than the average—with a more aero-
dynamic shape. The blades will
attach to a drivetrain that does away
with many of the moving parts,
(ncludlng the gearbox, that are

nﬁivarffrom the grid every time they
fire up. The blades are now being
*-.'&Eﬁ’d‘in the Netheﬂands. and the

STATS

GE OFFSHORE
TURBINE

ROTOR DIAMETER:

360 ft.

TOWER HEIGHT:
300 ft.

MAX. POWER:
4 megawatts
MORE INFO:
ge.com

GENERATOR:
The 90-ton

generator consists

of a nearly 20-foot

ring of magnets ;
that spins to [
produce current. —
Its large diameter 5\ [
lets it create a lot of _ =T AN
power when turning A= . R

slowly, at the same E ' g '-
B to 20 rpm as the !
blades, so it doesn't
need a gearbox to
speed it up to the
thousands of rpm
most megawatt
generators require. \
“Get rid of the \ i
gearhoy, and now '
you don't have to
change the oil,” Wi
says GE engineer \ ]
Gary Mercer.

HOWTO SPIN POWER

1. POSITION THE BLADES 2, CAPTURE THE WIND

Based on data from wind-direction The three-bladed rotor spins in

sensors, a yaw-drive motor turns  winds from 7 to 70 mph, sweeping

the nacelle to face the wind. A twice the area of a football field. A :
pitch controller rotates each blade 23-foot-long steel rotor shaft and ¢
around a bearing, setting it to the  two roller bearings transfer the '
best angle for the wind speed. mechanical energy to the generatol ;
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- 3. TURN IT INTO ELECTRICITY

The shaft spins the generator's
neodymium magnets inside
stationary copper coils, inducing
current in the coils. Circuitry adjusts
the frequencies and voltage of the

current and sends it off to the grid.

~| PITCH CONTROLLER: To maximize lift as the wind speed
changes, a controller can automatically rotate each blade
anywhere from a fraction of a degree to multiple degrees per
second. It can also turn the blades away from dangerously high
winds to avoid power overloads or hardware damage.

1 BLADES: Light, stiff carbon fiber
replaces fiberglass at critical points in
the hlades, so they lose pounds and gain
strength. A flat (rather than tapered) edge
gives them a shape that increases lift.

| ROTOR SHAFT

NACELLE: The
fiberglass pod is
30 feet tall.

I YAW DRIVE

LI TOWER: The
steel tower rests
on a concrete
pylon that's
driven dozens
of feet into the
seabed and rises
nearly 300 feet
out of the water.




