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LETTER OF INTENT

BETWEEN

NATIONAL WEATHER SERVICE,
“CITY” WEATHER FORECAST OFFICE

AND

“WIND COMPANY”, LLC



INTRODUCTION

The National Oceanic and Atmospheric Administration’s (NOAA), National Weather Service (NWS), and others have analyzed the real and potential impacts of wind farms on weather radars.  The analysis has revealed that the chief impact of wind turbines comes from the rotating blades, which produce a radar detectable signal very similar to that produced by weather.   Currently, the NWS’ radar-algorithm for removing clutter (e.g. buildings, towers) is dependent upon an object having zero, or near zero, velocity and thus cannot remove an operating turbine’s signal. There is no known signal-processing algorithm that can remove wind turbine clutter while completely preserving the weather signal.  This wind turbine-induced clutter contaminates the radar’s base data (reflectivity, velocity, spectrum width) and internal algorithms, which in-turn can impact alerts and derived products (e.g. estimated precipitation).  As a result, critical radar data over wind farm areas could be lost and distract forecasters as they conduct severe weather warning operations.  NWS-funded studies to develop an algorithm that can automatically identify wind turbine corrupted signal data is in its initial stages and does not currently provide a mitigation option.  One mitigation option that has drawn favorable interest from both weather forecasters and wind developers is limited operational curtailment of turbines during severe weather events (e.g., tornadoes, severe thunderstorms).

The purpose of curtailing turbine operations is to allow weather forecasters to view radar data uncontaminated by wind turbine clutter.  During operational curtailment, the wind farm operator would feather the turbine blades bringing them to a stop, or near stop, for short time periods (on the order of 30 to 60 minutes).  This allows the radar to filter out any signals returned from the wind farm. Rotation in a feathered condition can occur, but is very slow (up to 4 rpm) compared to operational speeds.  Turbine clutter will be significantly reduced or completely eliminated in most circumstances, hence data contamination and algorithm errors are greatly reduced.  Example scenarios for the implementation of operation curtailment are presented at Appendix A.


POINTS OF AGREEMENT 

This Letter of Intent (LOI) is a non-binding and voluntary arrangement between the National Weather Service Weather Forecast Office (WFO) in CITY, STATE, and WIND COMPANY (aka Wind Farm Name), the owner of a planned nn-turbine wind farm in the Town/City Name, County, State (the Project).  This LOI sets forth the intentions of the parties regarding the conditions under which the WFO may request curtailment of turbine operations.  This LOI can be reviewed and/or updated, or canceled as required.  This LOI will become effective when signed by both parties.  The WFO and WIND COMPANY intend to abide by the following rules in support of this LOI:

1. Turbine Groups. (OPTIONAL; useful for large wind farms) Turbines will be divided into number (X) curtailment groups called A and B.  Each group will have about the same number of turbines.  The intent of grouping turbines is to minimize the number of turbines that need to be shut down at any one time for a weather warning event.  Partial curtailment lessens the impact to the electric grid, lessens the financial impact to the Project, and increases the likelihood that WIND COMPANY can execute the curtailment request.  The groups will be as follows:

· A Group: Includes the XX turbines north of Highway X identified as turbines a-m on project maps.   
· B Group: Includes the XX turbines south of Highway Y, identified as turbines n-z on project maps.

2. Curtailment Season.  The WFO will only request curtailment during the season X (e.g. spring) and season Y period starting DATE and ending DATE (the “Curtailment Season”), which is the severe weather season for COUNTY NAME, STATE, and almost all severe thunderstorm and tornado warnings are issued during this period. 

3. Curtailment Justification.  The WFO will request curtailment only when operation of the turbines is impacting, or is expected to impact, a severe weather warning decision.  Requests to curtail will be rare.  For the purposes of this LOI, severe weather is defined by severe thunderstorms with 1-inch or larger hail and/or winds greater than 50 knots (25.7 m/s), and/or tornadoes.   Flash flood events associated with isolated, stationary thunderstorms are also included; flash flood events associated with large-scale, long-period rain events are not included.

4. Curtailment Limits.  The number of curtailment hours that WFO expects to request during an average Curtailment Season is nnn turbine-hours.  WIND COMPANY and the WFO agree that for any Curtailment Season, requested curtailments will not exceed nnn turbine-hours, and will be limited to n curtailment events.  The estimated and maximum annual turbine-hour values in this paragraph are based on the assumption that the Project has XX turbines installed and available for operation throughout the Curtailment Season.  The maximum annual requested turbine-hours limit shall be pro-rated downward for any Curtailment Season where the Project has less than XX turbines installed or available.

5. Curtailment Duration.  If curtailed, the minimum duration of any curtailment will be YY minutes, and the maximum duration will be ZZ minutes.  WIND COMPANY will cooperate with the WFO as much as WIND COMPANY deems practical to accommodate durations outside the limits of this paragraph.

6. Warnings. Whenever the NWS Storm Prediction Center issues a current-day risk of Moderate or High level in their Severe-Convective-Outlook for the wind farm area, the WFO, if workload allows, will contact WIND COMPANY to notify it of the possibility of a curtailment request. 

7. [bookmark: _GoBack]Curtailment Request.  If the WFO determines that a curtailment of turbine operations is necessary and within the limits of this LOI, then it will contact WIND COMPANY to request a curtailment.  As part of the curtailment request, the WFO will identify:  (i) the turbine group(s) to be curtailed; (ii) the curtailment start time; and (iii) the curtailment duration.  The WFO will provide WIND COMPANY xx (usually btw 15 to 30) minutes or more lead time to respond and execute a curtailment request.  The WFO acknowledges that WIND COMPANY may require additional lead time for curtailment requests for hours outside of non-working hours (i.e., holidays, evenings, and weekends). 

8. Curtailment Restart.  If operations are curtailed, WIND COMPANY will restart the turbines at the end of the requested curtailment period without waiting for an “all clear” from the WFO, although the WFO should provide an “all clear” to the wind farm operator, if workload allows, as soon as the wind farm is no longer impacting the warning decision process.  The WFO may request an extension of the curtailment if severe weather is still in the wind farm area and wind turbine clutter would likely impact weather warning decisions. 

9. Judicious Requests.  The WFO will judiciously make requests for curtailment, being careful to manage the agreed upon curtailment hours.  
 
10. Contact Information.  The WFO and WIND COMPANY will exchange current routine and emergency contact information prior to each severe weather season or as necessary (e.g. changes in personnel).

11. Training. The WFO and WIND COMPANY will train personnel on curtailment responsibilities and standard operating procedures will be developed and exercised annually. 

12. Curtailment Log. The WFO will maintain a log of all requests for curtailment and document whether the curtailment aided the issuance of a weather warning (example at Appendix B).  The log will only be used to justify the continuance, modification, or termination of this LOI agreement.

13. Procedure Testing. The curtailment procedure will be “tested” as soon as possible after this agreement is signed and personnel are properly trained.  The test will include simulating a shutdown and restart to ensure WIND COMPANY, grid operations, and the WFO can properly execute the procedure.  The curtailment procedure should also be tested every time the agreement is renewed.

14. Assumption of Costs.  Each party agrees to assume any and all of the financial costs incurred from their participation in this agreement.  Neither party to this agreement will request reimbursement of their incurred costs from the other party.

15. Concerns.  If the LOI is causing operational problems for the WFO or WIND COMPANY, either party may contact the other to discuss.  The WSR-88D Radar Operations Center can act as mediator, if desired.

16. Public Statements.  The WFO and WIND COMPANY will not make any unilateral public statements regarding the performance of either party to this LOI.

17. Effective Date.  This LOI will be effective upon signature by both parties and will remain in effect until terminated per paragraph 19 below.

18. Modifying the LOI.  Modifications of the LOI will be agreed upon in writing by both parties prior to any changes in operation. 

19. Termination.  Either party may terminate this LOI by providing written notification by mail.  Otherwise, unless extended by both parties, this LOI will terminate 5 years after execution.

20. Assignment.  WIND COMPANY may assign or delegate its rights and obligations hereunder to third parties (including by way of collateral assignment to entities providing financing to or for the benefit of the wind farm), and shall provide WFO notice of any such assignment or delegation promptly thereafter.  Any such assignment (other than a collateral assignment) shall release WIND COMPANY of its obligations hereunder.



Signed:


_______________________________		___________
[Name]						Date
Meteorologist-In-Charge 
National Weather Service
CITY Weather Forecast Office
Street Address
City, State   Zip Code
Phone number




________________________________		___________
WIND COMPANY, LLC				Date
[Name]
Position
Phone: 
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APPENDIX A:  EXAMPLE OPERATIONAL CURTAILMENT SCENARIO

As the WFO and wind farm developer/owner/operator negotiate an agreement, it is highly encouraged for the parties to sort out the “what-if” scenarios in which operational curtailment could happen.  The scenario listed below is intended to provide a starting point for dialogue.  While not binding in any way, this scenario should give a general idea to forecasters and wind farm operators alike of what factors should be considered when requests for operational curtailment are made: 

Rotating severe thunderstorm developing:  curtailment request likely.
Severe thunderstorms with tornadic potential require the forecaster to frequently interrogate the lowest levels of the storm where wind farm clutter appears.  The following scenario demonstrates how operational curtailment could be applied:

At 3:20 p.m., the WFO forecaster identifies a severe thunderstorm with tornadic potential on a track to pass over or near the wind farm located 15 miles northeast of the storm in Any County, NE.  The forecaster estimates that the storm will be over the wind farm in about 55 minutes at 4:15 p.m.  At 3:21 p.m. the forecaster asks the Severe Weather Coordinator (SWC) to contact the wind farm and request operational curtailment.  SWC calls the wind farm operations office at 3:26 pm to request curtailment beginning at 4:00 pm and lasting until 4:30 p.m.  The wind farm agrees to the curtailment request and coordinates with electric grid operations and begins shutdown of all turbines.  At 3:56 p.m. the wind farm completes turbine shutdown and the storm is now approximately 19 minutes from the wind farm.  The forecaster is now able to interrogate the storm as it approaches and passes over the wind farm.  At 4:20 p.m., the forecaster issues a tornado warning based on interrogation of uncorrupted low level rotation.  At 4:25 p.m. the storm clears the wind farm area and the forecaster tracks it for an additional volume scan with the wind farm still shut down.  At 4:30 the wind farm begins to resumes turbine operations.  At 4:40 the wind farm is back to full operation.   
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APPENDIX B:  SAMPLE CURTAILMENT DOCUMENTATION SHEET

	TIME
WIND FARM 
CALLED

Fcstr’s Initials/Wind Farm Operator Initials/UTC
	DATE/TIME WIND TURBINES STOPPED


YYMMDD/UTC
	DID SVR OCCUR
OVER WIND FARM

If Yes, Svr Wx Type & Range/Azimuth 
	DID SVR WX OCCUR
W/IN WIND FARM
AZIMUTH OF INFLUENCE
If Yes, Svr Wx Type & Range/Azimuth
	DID CURTAILMENT
AID THE WARNING PROCESS

	
SBC/EC/0100Z
	
09/08/26/0107Z

	Yes / 65kt & 2” Hail 30nm @ 030
	NA see previous column
	Y/N then short reason why
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