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Economic Development Studies

Norfolk State University and Industry Partner (SAIC)
responsible for overall direction and preparation
of final report

 What are realistic timetables and magnitudes of economic
development impact to build out offshore wind potential?

 What are workforce training needs and small business
opportunities associated with this build-out?

 What are supply chain constraints and opportunities?

* Develop budget and plan to seek federal funding for ocean
test bed to host offshore wind or wind/wave hybrid systems




Regional Economic Models, Inc.
(REMI) Basic Model Structure

Population & Labor Market
Labor & Capital Demand

\V\Mges Prices, & Profits




REMI Labor Inputs Derived from
Scroby Sands Supply Chain Analysis

Table 4-1; Scroby Sands - Project Data

Scroby Sands

Locati 3 km off Caister, Devel EROWL
ocation Norfolk eveloper

Construction 2003 Owner/Operator EROWL

Online 2004 EPC Vestas

Capacity (MW) 60 Turbine Installation A2Sea & Seacore
Number of Turbines 30 Foundation Installation  Mammoet Van Oord
Turbine Manufacturer  Vestas Total Cost (Em) 80 (inc. b yrs O&M)
Turbine Rating (MW} 2 Planning Status Complete
Foundation Type Monopiles Contracting Status Complete

Water Depth (m) 2-10

Tahle 7-1: Typical Project Characteristics
Finl Report Factor Details
A Report to Renewables East by Douglas-Westwood Limited and ODE Limited ijec‘t Capa C'W =500 MW
Commissioned by the DT Number of Turbines 100 +
DWL Report Nurmber 3404 Turbine capacity 4-5 MW
iy 2005 Water Depth 20 metres +
) ?sgsr*ge from Shore L%Bﬁéles +
; able Type
RENEWABLES 99.1% DouGLAS-WESTWOOD SubstatTapn Yes, offshore
A Year Online 2010
Project Cost £550 million




REMI Results for 588 MW Project
(Base Case)

Offshore Wind Project Construction - Base Case *

GRP
Build-Out (Mil $)**

Year 1 $17.5

Year 2 $57.8

Year 3 $74.4

Total
Personal
Income
(Mi| $)***

$14.0

$46.69

$65.4

* REMI impacts include direct, indirect, and induced effects

** Real dollars (2000)
*** Nominal dollars

Employment
(No. jobs)

300

868

1,146




Nearly Half the Capital Cost of an Offshore
Wind Project is in the Turbine & Tower Package

Turbine & Tower Package
45%



Another Fifth of the Capital Cost
1S In Submarine Power Cable Fabrication

Turbine & Tower Package Power Collection: 13%
45% Power Transmission: 8%

Y Subses

cables




The Remaining Third of the Total Project
Capital Investment Engages the Local Economy

Turbine & Tower Package PN Power Collection: 13%
45% Power Transmission: 8%

Towers & Subsea
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New Sustainable Business Value of
$150-200 Million per Year in Maritime Sector Alone

Typical capital cost breakdown for
monopile-based offshore wind project

Support structure

0,
25% Turbines

45%

Project management ; Installation
204 Power collection Power 7%

13% transmission
8%

Estimated maritime industry value of fabrication, installation, and service
contracts for notional 2,000 MW of installed offshore wind capacity:

Assume capital cost is double that of Horns Rev project

At $3,100 per installed kW, total capital investment (Cl) = $6.2 billion

Assuming an installation rate of 200 MW per year= $620 million per year over 10-year build-out
Value of local fabrication and installation contracts = $200 million per year until fully built out

Value of local offshore service contracts (2.5% of CI) = $155 million per year after fully built out




Scroby Sands 60 MW Construction Timeline

m Environmental Monitoring
100.000 m Project Management

m Detailed Design

90,000 = Procurement & Manufacture
80,000 o Transport & Delivery
= Onshore Pre-Assembly
70,000 m Onshore Installation
60.000 o Offsho_re I_ns’gallation
m Commissioning

50,000 m Other Misc. Costs
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Scroby Sands Construction Timeline - Manhours




Turbine & Tower Package Cost Breakdown

How a wind turbine co

A typical wind turbine will contain up to 8,000 different components
This guide shows tha main parts and thair contribution in percentage
terme tn the swverall cost. Figurss are hacsd on 8 FEpowsr RMAOD
turbine with 45.3 metre length blades and a 100 metre tower.

Tower

Range in height from 40 metres up to mare
then 104 m, Usually manufactured ir

tions from rolled stee; & lafice &
Conorets are cheaper oplions.

Rotor blades 22

ifi Specally
SKe mmaler
a combnation of ks hbre
and epoay resin. Oplio clisde polyesier
instead of epoaxy and the n o cartbon
fibre to add strength and stilfness

Rotor hub 1.37%

cast on, the hub holds the
siton as (hey turn

Rotor bearings 1.22%
Eome of the many different bearings m =
these ha

cen and loads

Main shaft 1.91%

Transfers the rotatienal force of the rofor to
the gearbod

Main frame 2 805

Made from steel, mist be strong enaugh to
SUpport Ihe entirg turbine dive tran, bul not
Eoo hean.

Cables 0.56%
Link indevidual furbines = 3 wind farm 1o an
dectricily Sud-s1ation

Gearbox

Gaars the low
tha mdor shalt in sevedal ! % bo the high

speed negded to drive the generaior

Generator 3.44%

Cormverts machanical enargy into electrical
enegy. Both synchronous and asynchronous
generators are used

Yaw system 1.25%

Mechanism that rotates the sacelle to face
the changing wind direction

z ™ CEoy
Pitch system 2.66%
.“-I]|:I':|5 the EI:I3:£ of the blades to make best
use of the prevading wind

Power converter 5.01%

Canmverts curren! from the péneraine
inte alternating current o be mported (o the

i rantwark
Transformer 3.59%
Comeris the eohectricily fnen the torbine s

highar voltage required by the grid

Brake system 1.22

Disc brakes bring the tarbine to o ha
ragured

Nacelle housing 1.35%
Lightweight glass fibre box covers the ftur-

Dines drive tran

Screws 1.04%

Hoid the main components in place, must be
designed for extrema loads.




Of the Turbine & Tower Package Cost,
About 30% Might be Readily Sourced in Virginia

How a wind turbine co

A typical wind turbine will contain up to 8,000 different components
This guide shows tha main parts and thair contribution in percentage
terme tn the swverall cost. Figurss are hacsd on 8 FEpowsr RMAOD
turbine with 45.3 metre length blades and a 100 metre tower.

T 07
Tower 26.3%
Range i ght from 40 metres up to more
than m, L.I\J.!'I_' manufactured in s=c-
tions from rolled stee; & lattice structurs of
Conorets are cheaper oplions.

Rotor blades 22.7

Yarying i length up o han 60 me
ifi Specally
compasiie  mper
a combnation of glass fibra
epory resin. Oplions ing polyester
iatead of epcoy and if 1 o carbon
fibre to add strength and st

Rotor hub 1.37%

Made from cast iron, the hub holds the
blades in pasition as they turn

Rotor bearings 1.22%
Eome of the many different bearings m =
ELiriT these have o withstand he varying

forzes and loads nerated by the wind.

Main shaft 1.91%
Transfers the retational fosce of ihe rofor o
the gearbo

Main frame 2 805

Made from steel, mist be strong enaugh to
SUpport Ihe entirg turbine dive tran, bul not
Eoo heany.

Cables 0.56%
Link indevidual furbines = 3 wind farm 1o an
dectricily Sud-s1ation

Gearbox

Gaars increase e bow nal speed of
% bo the high
speed negded to drive the generaior

Generator 3.44%

Cormverts machanical enargy into electrical
enegy. Both synchronous and asynchronous
generators are used

Yaw system 1.25%

Mechanism that rotates the sacelle to face
the changing wind direction

Pitch system 2.66%
.“-I]|:I':|5 the EI:I3:£ of the blades to make best
use of the prevading wind

Power converter 5.01%

Comerts direct cumen! from the penemir
inte alternating current o be mported (o the

grid etk

Transformer 3.59%
Col L whuctriziny 1 the furbine
highar voltage required by

Brake system 1.3:

Disc brakes bring the tarbing to & hall whan
ragured

Nacelle housing 1.35%
Lightweight glass fibre box covers the ftur-

Dines drive tran

Screws 1.04%

Hoid the main components in place, must be
designed for extrema loads.




The Remaining 70% Represents a
Potential Manufacturing Possibility in Tidewater

e B (T b=

—
P

b

Dduc

‘ﬂ”ﬂumm u

During World War I, this plant temporarily S
retooled from automobile manufacture to g
the production of landing craft. With road,
rail, and deep-water access, this site is
well positioned to be retooled yet again,
for offshore wind turbine assembly.




The Marine Community




Boom and Bust Cycles

m Actual m Estimated

Submarine Telecommunications Industry
Source: TeleGeography Research
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Ultimate Integration:
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Ocean Observing and Offshore Energy

Ocean Observing Initiative (OOI)
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Understanding
critically important
coastal oceanographic
processes




Thank You!

Any questions?

Email: rondorfn@saic.com twilkins@paliria.com or
hagerman@vt.edu
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