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Camp Williams Army National Guard Site
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Camp Williams —Riverton, Utah
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CAMP WILLIAMS - “THE CHALLENGE”

There was no reliable wind data, only:
Simple hard copy summary report

The existing turbine — NEC Micon 225kW - had
never worked well — so Camp Williams wanted
NREL to purchase and install the new turbine and
get the existing turbine operational

The ECIP funds were already sent via MIPR to DOE

NREL is not a “Defense lab” — do not normally take

In MIPRs nor purchase wind turbines for anyone
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Camp Williams — Riverton UT
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Topography (cont.) -

The ”Im edlment” to Wlnd
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Existing NEG Micon 225kW
January 2004 Site Visit
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Utah State Wind Map at 50m

Utah - 50 m Wind Power
14 192 e
Transmission Line® | | o 7 e ey Az
Vioillaga (L) i :
1 184 2% The arnnual wind power sstmates for this
ey s k " map wen producsd by TrosWind Solutions
——-— 1 ' | | using their Mesomap sysiem and hisioical
w0 r womther data. H has been valdaied wih g
- avalialee surfacs data by W
* Fmca: PO Ry SO0 Srirgy matmeriggml
Flagy,  Drelsice of ha Ll
Uelira sl Corparins
It
Rrsanvation
1 HorEvassism Shashond
2| L el oy
3| Bl valley
1| Gashuis
£ | Pt of Lash
£ | Ui Mourrksin "
T | Plewmio il
i
bt
__'_'___'hj__.-!
| vton fy
-
'
&
,.d“'"""'
Gt 34
[ b
o ey
£ L [ T
iy 5 g ¥
}__I\ __{1‘" L
‘Wind Power Classification 1
‘Wisd  Rmmucs Wind Powsr ‘Wind Spend”  Wind 5 pread”
Power Polssiel  Desstyan S0 @l 50 m a5l m
Clewm Wim 2 e g
] ] = I 150 Hikrmaders
1 Poaor 0. 200 3= 58 0. 825 I
7 darga 200- X1 a8 - A [P TY] = ] = £ e NN b
% Far 300 400 B4. 7 183,959 === e
4 Goos 0~ 500 TA-TH 16870
5 Escalanl  500- &0 TA- A1 176 ®.1
E Qumisedng 500 B0 31- 348 181 "4
T Supeh = 800 T 3T
S Wind eods G Derieed o8 @ Wikl W o 18 6t 1500 e saon. usg. D‘::'lh-ﬂ:uEEln-ng. -
EurEoy

N3

GovEnergy

www.govenergy.gov

GovEnergy 2010




WeatherUnderground

Herriman UT
Wind Direction Data ~5 mi away
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Utah State Wind Map at 80m

Utah - Annual Average Wind Speed at 80 m

112° 110°

Camp Williams —__ e
Q: What does the wind map tell ~ ;
us?

- Not a particularly windy site.

- Orientation is important — some
north-south wind corridors.

Q: What does the wind map
NOT tell us?

-Which direction the wind blows.
-What the wind speed frequency
distribution is.

Source: Wind resource estimates developed by AWS Truewind, ’;____-———_ ‘:"\\‘ » =]

LLC for wi avigal . Web: http://navigator.awstruewind.com | AWS Truewmd $_,j N?:_
www.awstruewind.com. Spatial resolution of wind resource ¥ National Renewable
data: 2.5 km. Projection: UTM Zone 12 WGS84. Energy Laborato ry
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Request for Proposals (RFP)

»Was told there were reputable companies ready
to do this project (while PTC was NOT in place)
»S700K RFP — one bid — unrealistic — fell through
no other bids

»Regroup — request more ECIP funds

»S750K — no bids

» Call individual companies

» Settle price without transformer connection,
underground distribution, electrical
Interconnection
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Manufacturer’s Wind Resource
Requirement

Site Conditions:
 Must have reasonable wind

 \WInd cannot be too turbulent
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Vestas V-47 660kW Wind Turbine

Power Curve
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Gov,
pribrtd

NEPA

- Needed DOE Environmental approval
since NREL was purchasing turbine

- Categorical Exclusion due to site analysis
with 15t turbine in place

Permitting

- FAA—-DoD

- Site Operations
- FERC

- Building

ooy GovEnergy 2010




Construction/Transport
— Blade Requirements

Radius required for o e
25m extendable / : ﬁa\\x
trailer with electric /325 [wr \[T]1Y\
/hydraulic manually [~/ 4 N "\ zsoomon "-.I
controlled turnable | .'
rear wheels \ /

=
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Transport , Delivery & Storage

X
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Transport , Delivery & Storage
Vestas V-47 - _ -

o

Tower Sections

GovEnergy 2010




Erection Process - Vestas V-47
Tower construction — left

Rotor erection - below
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Vestas V-47 and NEG Micon 225
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Camp Williams Load Profile

otal Energy Usage ( kWh)
otal Weekday Energy Usage ( kWh)
otal Weekend Energy Usage ( kWh)

Weekday Maximum Demand ( kW)

Weekend Maximum Demand ( kW)
Load Factor

Total Energy ( kWh)

Maximum Demand ( kW)
Maximum Demand Time

% of annual energy growth 0 4%
prorated through Nov 19

Selected Date Range: Thursday, January 01, 2004

through Friday, November 19, 2004
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Hours / Year Producing at Half Rated Power

~3

GovEnergy

www.govenergy.gov

Wind speed Vestas NEG Micon | 2turbines Frequency Cumulative
V-47 225kW combined frequency
Power curve | Power curve | Power curve
data data data

(m/s) (kW) (kW) (kW) [freq hours] [freq %]

0 0 0 0 158 1.8%

1 0 0 0 342 5.8%
2 0 0 0 473 11.2%
3 0 0 0 894 21.5%
4 3 3 6 1996 44.5%
5 44 16 60 1471 61.5%
6 97 29 125 1042 73.5%
7 166 51 217 710 81.7%
8 252 72 324 613 88.8%
9 350 99 449 298 92.2%
10 450 125 575 228 94.8%
11 538 158 696 149 96.6%
12 600 190 790 114 97.9%
13 635 204 839 44 98.4%
14 651 217 868 35 98.8%
15 657 221 878 26 99.1%
16 659 225 884 44 99.6%
17 660 225 885 26 99.9%
18 660 225 885 9 100.0%
19 660 225 885 0 100.0%
20 660 225 885 0 100.0%
21 660 225 885 0 100.0%
22 660 225 885 0 100.0%
23 660 225 885 0 100.0%
24 660 225 885 0 100.0%
25 660 225 885 0 100.0%
8670 100.0%

7.8% of year turbines produce more than 440 kW 681 hrs/yr

5.1% of year load is less than 500 kW

producing at 1/2 rated power or less
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Utility Interconnection

e Utah Power & Light - bought by Pacific Corps
- bought by Scottish Power

e UP&L were partial sponsors of first turbine

e Scottish Power was opposed to the
Interconnection

 Two informal meetings between PUC member,
utility and Camp Williams

 On again, off again for ~12 months

*_“Secret Weapon” really helped
GovEnergy GovEnergy 2010




Voltage Flicker Analysis

Camp Williams Pst and Provo AP AWOS Wind Speed
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~ events and wind turbine flicker
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Camp Williams Wind Turbine Project Details

Description Unit Quantity

Camp Williams
Average Weekday CW Load |kW 600-810
Peak Load kW 1,400
Minimum Load kW 400
Annual Energy Consumed kWh/yr 4,500,000
Drop in US S vs. Danish Krona |% 7.54%

Wind Turbines
Turbine Manufacturer/Model NEC Micon 225 Vestas V-47
Rated Power kW 225 660
Rotor Diameter m 29.8 47
Tower Height m 30 50
Annual Energy Generated kWh/yr 227,000 ~770,000
% of CW Annual Load % 5% ~17%

~3
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Camp Williams Wind Turbine Project Details

~3

GovEnergy

Funding Sources NEC Micon 225 Vestas V-47
Nat Guard Bureau Readiness Center S250K
Utah State Energy Office S39K
Nat Guard Bureau & Army Corps of Eng S752K
Utah State Energy Office (DOE FEMP sourced) S50K
NREL FEMP (internal cost) S30K
Wind Powering America (internal cost) S5K
Key Players
Tri-Axis Engineering General engineering
Olsen Beale Foundation
Utah Power & Light Interconnection
Tom Wind Wind engineering consultant

Annual Emissions Reduction

CO2 tons/yr 924 ~1991
NOX lbs/yr 5,565 ~11437
SOX lbs/yr 5,962 ~11814
Commissioned Yr May, 2000 July, 2005
Total Cost 1000 S $289K $802K
Simple Payback Yrs 12 16

GovEnergy 2010




First National Guard Site with
Two Wind Turbines !
Vestas V-47 NEC Micon
660 kW 225 kW

A Yes, the wind resource on the top of that ridge —

GoxErerey due west - is 1-2 classes better
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Lessons Learned

Expect it to take 1-2 years longer than you expect
(we did it in 18 months — extraordinary - still many complained it
was “so slow”)

Work to build a team & to gain allies
Your management *State Energy Office
*Utility *FEMP
*Environmental groups *Governor & legislators

Send team members to AWEA (www.awea.org) or FEMP
training

“Down” wind market has an upside

Have a “secret weapon”

cortrmny GovEnergy 2010
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SINGLE MOST .
IMPORTANT FACTOR -
FOR PROJECT '

SUCCESS
On the Ground
Renewable Energy

Champion

Tim Parkinson

Currently, State
Energy Manager

A3
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Carpe Ventem !

Questions ??

Robi Robichaud
Senior Engineer

National Renewable
Energy Laboratory

Contact Information:
Phone: 303-384-6969
Email: robi.robichaud@nrel.gov

ﬁoﬁy GovEnergy 2010




	Camp Williams Wind Turbine Project�Robi Robichaud - NREL
	Camp Williams Topic Outline 
	Camp Williams –Riverton, Utah
	Camp Williams – “The Challenge”
	Camp Williams – Riverton UT
	Camp Williams - Topography
	Topography (cont.) -                        The “Impediment” to Wind
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Utah State Wind Map at 80m
	Request for Proposals (RFP)
	Slide Number 13
	Manufacturer’s Wind Resource Requirement
	Slide Number 15
	Slide Number 16
	NEPA
	Construction/Transport                                  – Blade Requirements
	Transport , Delivery & Storage
	Vestas V-47 - Tower Sections
	Erection Process - Vestas V-47 
	Vestas V-47 and NEG Micon 225
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Utility Interconnection
	Voltage Flicker Analysis                            Utah Power & Light
	Slide Number 28
	Slide Number 29
	First National Guard Site with          Two Wind Turbines !
	Slide Number 31
	SINGLE MOST IMPORTANT FACTOR FOR PROJECT SUCCESS �
	Carpe Ventem !

