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Wind Sensor Replacement







1.0  
Introduction
1.1  
Scope 

The purpose of this Technical Requirement Document (TRD) is to document the technical requirements for the procurement of the AN/FMQ-13(V)2 Wind Sensor Replacement.

1.2  
System Description
This section provides an overview of the AN/FMQ-13(V)2 Wind Sensor Replacement and its intended operation. The system must be capable of accurately sampling, measuring, and reporting wind speed, direction (azimuth), variability, and gusts.  These measurements will be used to derive wind information. The AN/FMQ-13(V)2 Wind Sensor Replacement must have a high reliability and availability, immunity to induced or applied transients on signal and power lines

2.0
APPLICABLE DOCUMENTS

The following documents form a part of this requirements document to the extent specified:

· FMH-1  Federal Meteorological Handbook No. 1 – Surface Observations and Reports

· AFMAN 15-111 Surface Weather Observations 1 Sep 00

· T.O. 31M1-2FMQ13-1 – Operation Instruction Manual, Wind Measuring Set (FMQ-13)

· T.O. 31M1-2FMQ13-2 – Maintenance Instruction Manual, Wind Measuring Set (FMQ-13)

· T.O. 31M1-2FMQ13-3 – Circuit Diagram Manual, Wind Measuring Set (FMQ-13)

· T.O. 31M1-2FMQ13-4 – Illustrated Parts Breakdown (FMQ-13)

3.0
SYSTEM REQUIREMENTS

The sensor performance requirements apply not to the sensor alone, but to the sensor as it is used in the system, e.g., any degradation in the measured parameter because of system processing must be accounted for in meeting the reliability, maintainability and availability (RMA) requirements.
3.1  
Wind Direction and Wind Speed
The AN/FMQ-13(V)2 Wind Sensor Replacement shall take wind samples (direction and speed)  at a frequency of no less than 4 readings per second and average those readings to a single 5 second vectorial average.  Upon poll request by the master or backup indicator, the sensor shall transmit the latest 5 second average over the network according to interface control specification found in TO 31M1-2FMQ-13-1.  Further wind information calculations, storage and display are accomplished by the legacy indicator/recorder.  

3.1.1
Wind Direction

The sensor shall provide the capability of measuring wind direction from 0 – 360 degrees, with an accuracy  of +/- 5 degrees.  The resolution shall be 1 degree (0 to 359 degrees).  The wind direction sensor shall be aligned to true north.  After removing the sensor from its mounting for maintenance, the sensor design shall enable the accurate restoration of directional alignment without the necessity for another alignment survey.

3.1.2  
Wind Speed

The sensor shall operate in the wind speed range of  0-115 knots, with an accuracy of  +/-1 knot for wind speed from 0-24 knots and +/- 10% for wind speeds above 24 knots.  Resolution shall be 1 knot.
3.2
Interface Requirements

The AN/FMQ-13(V)2 wind sensor replacement shall interface with the existing AN/FMQ-13(V) wiring, the Indicator and the Indicator/Recorder in accordance with interface specifications contained in Technical Order (TO) 31M1-2FMQ13-1.   The system shall allow up to four sensors to operate with up to sixteen indicators/recorders.  The wind speed and wind direction information from each addressed sensor is fed simultaneously to all indicators and recorders in the system

3.3
Installation Requirements

The Wind Sensor Replacement shall be installed by the Government, utilizing Contractor-developed installation instructions.  

3.4
FMH-1/WMO Compliance

The sensors shall be Federal Meteorological Handbook (FMH-1) and World Meteorological Organization (WMO) compliant.

3.5
Interchangeability

The sensors shall be interchangeable (i.e., not specifically designed for individual sites) and shall not require individual site adjustments beyond alignment to true north.
3.6
Power Control and Distribution
The wind sensor replacement shall utilize existing power and signal circuits available to the current legacy sensor.

3.7
Operator Interface 

Operator interface for control of the new sensor assembly shall be accomplished solely through the exisiting indicator and recorder.
3.8
Safety Criteria - Personnel Hazards

Construction of the equipment, excluding self-powered equipment, shall ensure that all external parts, surfaces, and shields, excluding transmission line terminals, are at ground potential at all times during normal operation.  Any external interconnecting cable, where a ground is part of the circuit, shall carry a ground wire in the cable terminated at both ends in the same manner as the other conductors.  In no case shall the shield be depended upon for a current-carrying ground connection.  Transmission line terminals shall be at ground potential, except for RF energy on their external surfaces. 

3.9
Sensor Mounts and Towers

The sensor replacement assembly shall mount on existing FMQ-13 pole.  Maintenance shall be able to be performed by a single person.  

3.10
Electrical Overload Protection

The sensor replacement assembly shall utilize existing overload protection (i.e., circuit breakers).
4.0       


Environmental Requirements
The wind speed and direction sensors shall operate within the accuracy requirements specified in this TRD, during all conditions up to and including of 0.25-inch radial thickness of clear ice, in driving rain conditions and wind speeds higher than 10 knots.  
4.1
Site Elevation

The system, subsystems and components shall operate from 100 feet below sea level to 10,000 feet above sea level.  

4.2
Operating Temperature
The sensors shall operate within the temperature range from -62 C and in desert, temperate, and tropical climates.
C to +54 
4.3
Relative Humidity 

The sensors shall operate within the relative humidity range from 0% to 100%.

5.0
Reliability, Maintainability, and Availability (RMA) Requirements




5.1
Reliability (Mean Time Between Critical Failure [MTBCF])

The sensor MTBCF shall be at least 2,200 hours, where: 

MTBCF = (number of operating hours) / (number of critical failures)
5.2
Availability (Up-time Ratio [UTR])

The AN/FMQ-13(V)2 wind sensor replacement shall have a designated UTR of 95%.  UTR is expressed as:

UTR = (total operating hours - total down-time) / (total operating hours)

5.3
System Accuracy Verification and Diagnostic Capability

The system shall provide a field test capability allowing maintenance technicians to verify correct and accurate system operation upon either initial installation, after maintenance replacements or during regular Periodic Maintence Inspections (PMI). This capability,whether internal or external, shall provide wind sensor accuracy verification readings using at least two reportable values greater than 5 knots (a reportable value is defined as a particular wind speed and direction) while the sensor is in an operationally representative state.   










Appendix 1:

Contractor Qualification Test Guide 

for the 

AN/FMQ-13(V)2

Wind Sensor Replacement

This Contractor Qualification Test Guide is provided for informational purposes only to assist the Offeror in understanding the level of qualification testing that the Government would expect to be identified in Contractor Test Procedures and conducted during Contractor Qualification Testing. This guide is not all inclusive and should not be construed, if used, as directive.

1) Visual presentation of wind sensor replacement solution

a. Description of components

b. Theory of operation

i. Technical discussion of how the proposed solution measures wind speed, direction.

ii. Technical discussion of how the proposed solution interprets, stores and reports data to the indicator.

iii. Describe built in test, monitoring or status reporting (if any)

c. Brief demonstration of installation process

d. Brief demonstration of maintenance procedures

i. Present any SERD equipment required to support solution

ii. Proposed sparing and maintenance concept

e. Demonstration of proposed “transfer standard”, how will the proposed solution be functionally tested in an operational environment after installation or maintenance R&R.

2) Supporting Data

a. Provide evidence of ability to meet environmental requirements

b. Provide evidence of ability to meet reliability requirements

c. Describe sources of supply and how contractor will meet delivery requirements (i.e., detailed parts information, plant/facilities tour, …)

d. Discuss long-term support of the proposed solution

3) Test Procedures

a. All test procedures will include the following requirements

i. Indicator and sensor will be powered on for at least 10 minutes prior to start of any test to clear all status code displays on the indicator with the exception of 00 or 04.

ii. The test system will include three indicators; one each operating in Master, Backup and Normal mode.

iii. All indicators will be setup properly for the system/environment under test

1. Number of Sensors (NSNR) jumper will be set to the correct number of sensors being tested

2. Faulty or inoperative indicators will not be used

iv. The test system will include at least two AN/FMQ-13(V)2 replacement wind sensors

v. All tests must be completed without the occurrence of unexplained or unanticipated errors or status codes per 31M1-2FMQ13-1 and 31M1-2FMQ13-2.
b. Wind Speed and Direction Limits

i. Demonstrate the ability of the proposed solution to measure winds from 0 to 115 knots (as per TRD)

ii. Demonstrate the ability of the proposed solution to measure wind direction from 0-360 degrees (as per TRD)

c. Wind Speed Accuracy Test

i. Verify the accuracy of the proposed solution over a broad range of wind speeds

ii. As a minimum, demonstrate the accuracy of the proposed solution at the indicated wind speeds by completing the following table.

	Calibrator

Wind Speed (knots)
	Wind Speed

AN/FMQ-13 Indicator Display
	Acceptable Reading
	Pass / Fail
	Remarks/ Status Code

	0
	
	0 ± 1kts
	
	

	5
	
	5 ± 1kts
	
	

	15
	
	15 ± 1kts
	
	

	24
	
	24  ± 1kts
	
	

	50
	
	50  ± 5kts
	
	

	75
	
	75 ± 8kts
	
	

	100
	
	115 ± 10kts
	
	


d. Wind Direction Accuracy Test

i. Verify the accuracy of the proposed solution over a broad range of wind directions.

ii. As a minimum, demonstrate the accuracy of the proposed solution at the indicated wind compass headings by completing the following table.

	Cali-brated Wind Speed

(kts)
	Cali-brated or Defined Wind Direction 
	Wind Speed AN/FMQ-13 Indicator Display Reading
	Acceptable Wind Speed  Reading
	Wind Direction AN/FMQ-13 Indicator Display Reading
	Acceptable Wind Direction Reading
	Pass / Fail
	Remarks /Status Code

	24
	0°
	
	24 ± 1kt
	
	0° ± 5°
	
	

	24
	45°
	
	24 ± 1kt
	
	45 ± 5°
	
	

	24
	90°
	
	24 ± 1kt
	
	90° ± 5°
	
	

	24
	135°
	
	24 ± 1kt
	
	135° ± 5°
	
	

	24
	180°
	
	24 ± 1kt
	
	180° ± 5°
	
	

	24
	225°
	
	24 ± 1kt
	
	225° ± 5°
	
	

	24
	270°
	
	24 ± 1kt
	
	270° ± 5°
	
	

	24
	315°
	
	24 ± 1kt
	
	315° ± 5°
	
	


iii. Many wind “bird” or “vane” type direction sensors that use a potentiometer for detection of wind direction have a “dead band” region based on the limits of the potentiometer  which results in an inherent inability to detect direction within a certain range of compass directions.  If this condition is true of the proposed solution, then the dead band region must receive additional attention to demonstrate how the proposed solution will mitigate this problem.  As a minimum, demonstrate the accuracy of the proposed solution at one degree increments from 3 degrees below the dead band region through 3 degrees above the dead band region as indicated by completing the table below.

	Cali-brated Wind Speed

(kts)
	Cali-brated or Defined Wind Direction 
	Wind Speed AN/FMQ-13 Indicator Display Reading
	Acceptable Wind Speed  Reading
	Wind Direction AN/FMQ-13 Indicator Display Reading
	Acceptable Wind Direction Reading
	Pass / Fail
	Remarks /Status Code

	24
	DB-3°
	
	24 ± 1kt
	
	DB-3° ± 5°
	
	

	24
	DB-2°
	
	24 ± 1kt
	
	DB-2° ± 5°
	
	

	24
	DB-1°
	
	24 ± 1kt
	
	DB-1° ± 5°
	
	

	24
	
	
	
	
	
	
	

	24
	
	
	
	
	
	
	

	24
	
	
	
	
	
	
	

	24
	
	
	
	
	
	
	

	24
	
	
	
	
	
	
	

	24
	DB+1°
	
	24 ± 1kt
	
	DB-1° ± 5°
	
	

	24
	DB+2°
	
	24 ± 1kt
	
	DB-2° ± 5°
	
	

	24
	DB+3°
	
	24 ± 1kt
	
	DB-3° ± 5°
	
	


e.  Mulitple Sensor/Indicator System Test

i. Demonstrate the ability of the system to continue operation in the event of loss of system components.  

1. Loss of Master

a. With system operating normally, with Active Sensor set to Sensor 1,turning off the master indicator shall produce the expected system results and status codes as outlined in 31M1-2FMQ13-1 and 31M1-2FMQ13-2.
b. Turn power to master indicator back on and verify Master indicator retakes control of the bus and wind measurements continue to be displayed, producing the expected system results and status codes as outlined in 31M1-2FMQ13-1 and 31M1-2FMQ13-2
2. Loss of Sensor

a.  With system operating normally with Active Sensor set to Sensor 1 on the Master Indicator, removing power or disconnecting Sensor one shall produce the expected system results and status codes as outlined in 31M1-2FMQ13-1 and 31M1-2FMQ13-2.
b. Reinstate power or reconnect sensor one and verify system produces the expected results and status codes as outlined in 31M1-2FMQ13-1 and 31M1-2FMQ13-2.
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