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Wind Radar Concerns

« Ongoing activities
— >3000 MW under risk

— All wind states
impacted

« Significance
— Impacts All
— Start Early

* Mitigation under
development
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X40 Growth In Future — See Any Overlap?
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Interference

 If there is visibility, there is interference
— Remember, turbines are big reflectors
— Interference is a relative term

* Does interference impact the mission

« Experience shows a small percentage of wind farms
do impact the ability to perform the mission

 Case by case assessment often needed
« FAA and Air Force supporting assessments

« Always negotiate, use tools only as screen to
identify risk



Challenge:

FAA and DOD have different operational assessment criteria

DOD has several internal agencies, all who have different
criteria for operations and allowable impacts

Software under control of radar manufacturers and wind
issues are lower priority than FAA and DOD needs

No single solution for process or mitigation technologies
Impacts expected to increase as more turbines are installed

Performance parameters and field data is limited, and
privately held




How problems are being addressed:

Multi-pronged approach; multi-stakeholder involvement

Collaborative research, case studies, radar evaluations, metrics
refinements, tools, mitigation development and information
sharing

Commission independent wind radar baseline tests
Foster technical solutions
Reduce encroachment mentality
Make results public and shared
Foster mitigation discussions,
— Toolkit meeting October 2007
— Technical meeting December 2007
— Jason report meeting January 2008
— Next technical meeting being planned
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Mitigation
 FAA and/or manufacturers mitigation is often available

« Only DOD, DHS, & FAA experts can determine if mitigation is
acceptable

« Examples include, but are not all inclusive
— Impact studies
— Farm optimization
* Refine turbine locations
« Checkerboard (one color with gaps)
— Adjust look angle, use multiple beams selectively
— Reduce RCA - Stealth the Blades
— Transponder integration
— Software optimization
— Added Hardware
 Post processors and advanced software
« Adding transmitters and receivers


Presenter
Presentation Notes
The manufacturers are ready to help.



However, it’s the end users who know what they need, not developers.



This is a real short list of mitigation technologies and that’s how we keep impacts to less than 5% of turbines assessed.



Toot your horn about the LRR SLEP improvements starting this year.  While it’s not specifically aimed at radar mitigation, it’s a huge improvement in processing and optimization that will enable future wind farm mitigation efforts across the nation



Remember that as you transition to GPS based transponder systems the impacts of high flyers above wind farms almost go away for the FAA.  That does not solve the DOD DHS problem, but they are also working on space based, and balloon based systems that will eliminate the LRR problem as well.  



This concerns really may be a short time issues (3-10 years?)



The future looks good, now let’s embrace and move on with focus and acceptance.


Mitigation

« Software improvements being investigated
— Enhanced clutter mapping
— Use of RAG Mapping
— Concurrent processing

« Separation of high and low beams

* Tie to advanced clutter and geo based
information

— Improved CFAR processing

— Improved filtering algorithms

— Advanced tracking

— Advanced adaptive Doppler filtering techniques
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xamples of improvements

« Alaska site with change in low to high beam transition
— Red is bad, green is good
— Red is secondary only

— Note improvement and reduction in loss of primary track over
windfarm
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Improvements in Tracking Software

Before After
Primary lost, track lost Track was maintained
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Impact on Developers During Siting

 Due Diligence Questions Must be Addressed
— Radar
— National Security Issues
— Cost
 Risk Management is Key
Do Not Invest in Infrastructure Before Approved
 Location is Important
« Early Communication Critical
— FAA
— AF/DHS
— Risk of Disclosure a Challenge
« Radar Line of Sight is First Filter
* Negotiate Final Turbine Locations

—
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Key issues currently being addressed:

 RFP for radar signatures at both LRR and ATC frequencies.
« ASR-4 Assessment in Texas, fall 08

« Technical Expert Peer Meeting (November 07)

—Key findings; US Stealth capabilities, innovative filtering,
phase array systems, gap fillers, test signal generators,
layout optimization, improved processing, Tiger Team
optimizing what we have, transponders on turbines with
performance data, sensor fusion, integrate optical with
radar, integrate two pulse discrimination, etc

« Developing Assessment Guidelines for review

« RFP for Advanced tracking demonstration on eX|st|ng LRR
systems 1

« Develop Assessment Process
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Key issues currently being addressed (cont.):

| .,( Blades
. . | . 20% total
 Develop Wind-Radar Checklist Nacelle \ | ﬁgﬁfécs) o
. . . . 4% total |
» Operations Impact Guidelines §§2£;°écs) o \‘E?i « Nosecone
(approx. 1% total

« Expand Mitigation Toolbox y ono RCS)

* Provide Outreach

— Educate developers on processes and Tover
(approx. 75% total

risks mono RCS)
* Plan FY-08 Case Studies and R&D Elements

« Coordinate with Manufacturers of Stealth
Turbines

« Support Field Tests (Mitigation and Stealth
Technologies)

— Integrate screening tools

« Develop assessment appeals process
g
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Process

 There is no single process — Yet!

 Developers are reluctant to offer advanced notice
 That is often too late

- FAA OEAAA acts as a focal point for US agencies
 AF has a proactive process

* Interagency team progressing well and policy help is
anticipated

- Mitigation
— Technology
— Operations
— Optimization
— Siting
— Other?
i
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FAA LRR Tool

Instructions:
« Enter either a single point or a polygon and click submit to
generate a long range radar analyls map.
« At |least three points are required for a polygon, with an optional
forth point.
« The largest polygon allowed has a maximum permimeter of 100
miles.

Analysis Type: |single Point ~
Point Latitude Longitude
Deg Min Sec Dir Deg Min Sec Dir

S N N N IO o N I I { IR
Datum:
| Submit |

Map Legend:

. * Development unlikely to impact long range radar
operations. Standard aercnautical study reguired.

« Yellow: Potentlal for long range radar operational impact and
mitigations optlons vary with development specifics. Standard
aeronautical study regulired.

» B Long range radar operational Impact highly likely, with
diminished mitigation options. Extensive aeronautical study
required.



http://oeaaa.faa.gov/oeaaa
https://www.oeaaa.faa.gov/oeaaa/external/gisTools/gisAction.jsp?action=showLongRangeRadarToolForm
https://www.oeaaa.faa.gov/oeaaa/external/gisTools/gisAction.jsp?action=showLongRangeRadarToolForm

Other FAA Considerations




Quick ECIP
Example

NIST BLCC 5.2-04: ECIP Report

Tin City Four AOC Wind Turbines

CorsEfert wih Federal Life Cycle Cosl Weffiodology and Procedures, 10 CFR, Fard 438, Subpart A
The LCC caloulalions arebased on ihe FENMP disaouni rafes and enery price escalafion rafes updsted on Aprl 1, 2004

Locsfion:
Frojed THe:
Base Dale:
Bon:

File Wame:  C:3Program Files\BLCOCS\projects

1. Investment

Consiruchion Cosf $850, 000
SOA Sloo, aoo
Design Cosf S50, 000
Tedal Cosd S1, 000, 000
Sakage Value of Exisfing Equpment g0
Fublic Uiigy Comparny L]
Todal trvesiment S1, 000, 000

2. Energy and Water Savings (+} orCost{-}
Base Date Savings, unit costs, & discounted savings

Tin City LRE Wind Fower Ansfsi

Alaska DEcount Rafe: 3%
IMEEL
Jamaary 1, 2007 Preparalion Dale: Wed Jam 12 11:40:25 MST 200%
Jaruaary 1, 2007 Economic Life: 25 years O months

“tin cityECIP Z.xml

fom Unk Coel  Usage Savings  Anmual Sswings  DEcount Fadar Dk courted Savings
Eleciricty §55. 68352 3,735.8 MBou F208, 020 16.458 53,423,518
Energy Subictal 2,735.8 MBtu $208, 020 53,423 518

($0.18/KWh 1,004, 844 KWn)

ldaho National Labor

Wator Subiotal 0.0 Mgal 50 50
Todal $208, 020 §3,423%, 513
3. Hon-Energy Savings {+} or Gost{-}
Hom SavingsCost Qanurrence Discourt Factor Disaounied SavingsCost
Arnually Recurring -$15, 000 Prnual 17.672 -5265, 084
Maor-Annally Recurring
Turb e blade replacements -580, 000 10 years 0 months 0. 744 -558 528
Nor-Annually Recurring Subicial - 580,000 -555,525
Tedal - 585, 000 -$324, 508
4. First year szvings $186, 820
E. Simple Payback Period (in years) E_ 27 (totsl investment/first-vear ssorings)
&. Total Discounted Operational Savings 53,088,808
7. Sawvings to Investment Ratio (SIR) 310 (total discocunted cperaticnal savings/total investment!)
8. Ldjusted Internal Rate of Return (RIER) T.T7% (1+d)¥SIR™{1/n)-1; d=discount rate, n=years in study pericd




Current Efforts

 Mission and Radar system impacts - a valid
concern

« DOD Wind Radar Guidance

— Need more study if wind turbines are in line
of sight

— “Case By Case Assessment” recommended
 LRR R-Y-G screening tool draft available (FAA)
* Multi agency team working policy issues
* Technical teams investigating mitigation
« Screening tools under development

* Senior management becoming involved at DOE,
,DOI, DOD, CEQ


Presenter
Presentation Notes
Start up front accepting that there is a interaction issue, then transition to how we can all get along.



Brief overview of DOD study.  The key is that it is not complete, that it recommends case by case assessment and does not like wind turbines that the radar can see regardless of any other considerations.



The links are here to let the audience go peruse and learn on their own pace – Message – we have nothing to hide and we are working together



Does the FAA have any public documents that they would like to see?  Add them here?



Do you want to add a specific link to Phil’s radar web page?




Summary

 Raised awareness for action
« All parties concerned

* There is interference from wind turbines
« Case by Case assessment needed

« Approach all issues openly and fairly

* No and Yes are both acceptable answers
 Address mitigation

« Communicate well and often

» Strive for Win-Win Solutions
 Research and Process needed
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Questions?

i

Idaho National Laboratory

Gary Seifert EE PE

208-521-8385

Kurt Myers MSEE PE

208-521-1108
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