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Scale Number Central Pressure Winds surge
(Category) (Millibars) (Inches) (Mph) (Feet) Damage
1 > 979 > 28.91 74-95 4105 Minimal
2 965-979 28.50-28.91 96-110 6to 8 Moderate
3 945-064 27.91-28.47 111-130 9to 12 Extensive
4 920-944 27.17-27.88 131-155 13t0 18 Extreme
5 < 920 < 2717 > 155 >18 Catastrophic

Source: Eric S. Blake, “The Deadliest, Costliest, And Most Intense United States Tropical Cyclones From 1851 to 2004
(And Other Frequently Requested Hurricane Facts), August 2005
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Wind | Storm Damage description
speed | surge
(m/s) | (m)

N

1| 33-42 | 1.0-1.7 | Some damage to trees, shrubbery. and unanchored mobile homes

2| 43-49 | 1.8-2.6 | Considerable damage to shrubbery and tree foliage: some trees blown
down. Damage to poorly constructed signs and roofs on buildings.
Major damage to mobile homes.

3| 50-58 | 2.7-3.8 | Foliage torn from trees: large trees and poorly constructed signs
blown down. Some damage to roofing materials and structures of
buildings. Mobile homes destroyed.

4] 59-69 | 3.9-5.6 | Shrubs and trees blown down: destruction of all signs and mobile
homes. Extensive damage to roofing materials, windows and doors.
Complete failure of roofs on many small houses.

Lh

70+ 5.7 Shrubs and trees blown down. Severe damage to windows and doors.
Complete failure of roofs on many houses and industrial buildings.
Some complete building failures. Small buildings overturned or
blown away.

* maximum 1-minute average
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Source: William Nordhaus, “Economics of Hurricanes in the US”, 2006
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Source: Kerry Emanuel, MIT
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Manufacturer Type/size Concept Tower

Suzlon 350 kW stall lattice
REPL Bonus 320 kW stall lattice
Vestas 200/225 kW pitch lattice
Micon 600 kW stal tubulau
BHEL 200 kw stall lattice
NEPC 225/250 kW pitch tubular
AMTL 250 kW stall tubular
Enercol 230 kW pitch tubulai

Source: C.M. Raman, CEO Enercon India in an email to B.J.

Damages

10
4

4

2

111

uprooted blade only

48
28
15

16

3
26

Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH
Slide 22/63




H#

< #

Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 23/63

=




'>  '7 4667

Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 24/63

=




> % 4667

Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 25/63

=




> % 4667

Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 26/63

=




?

(

% 9

Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 27/63




Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 28/63




Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 29/63




Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 30/63




Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 31/63




Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 32/63




Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 33/63




Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 34/63




Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 35/63




Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 36/63




Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 37/63




Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 38/63




Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 39/63




% 9

@ 3 3 4;

1

Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 40/63

=




* I+ 5 0

Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 41/63

=




*$

% 9A2/. +

Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 42/63

=




1$ B* C

#
< H #
# (5F H #
<
6 J ?
K
L ( ,
# 0
?

7 6:

Hurricanes a Constraint to Wind Energy Development

?

Factor 4 Energy
Projects GmbH

Slide 43/63

=




Vestas Turbine

survived unharmed
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