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1.0
Scope

This document establishes the procedures to be followed when conducting the Factory Acceptance Test (FAT) of the Non-Acoustic Sensor (NAS) system.  The procedures specified herein shall form the basis for acceptance or rejection by the procuring activity. 

2.0
Applicable Documents

The following documents are applicable in the performance of the FAT to the extent specified herein. The most recent revision shall be applicable unless otherwise specified.
	Document
	Producer
	Document No./Version

	Critical Item Functional Specification for the Compact Low Frequency Active Transmit Subsystem (CLTS) 
	SPAWAR
	March 15, 2005 (as amended)

	CIDS for Array Sensor Subsystem
	BAE SYSTEMS
	January 26, 2004

	NAS Cable Assembly, Acceptance Test Procedures (ATP) 
	Seacon/ Brantner
	September 5, 2006

	Source Control Drawing,  NAS Components 
	BAE SYSTEMS
	8408426

	Non-Acoustic Sensors (NAS) Interface Control Document
	BAE SYSTEMS
	December 7,  2006

	Source Control Drawing, Non-Acoustic Sensor Cable Assembly 
	BAE SYSTEMS
	8408229

	Prizm Factory Acceptance Test Procedures
	Prizm, Inc.
	Prizm-12-28-06-C

	Prizm,  Factory Acceptance Test Report
	Prizm, Inc
	 TBD

	CLTS Test Plan
	BAE SYSTEMS
	 94117- A24328

	NAS Environmental Test Report
	BAE  SYSTEMS
	November 6, 2006

	MIL-STD-810E Method 516.4 Shock - Procedure I
	DoD
	2000

	MIL-STD-167-1 Mechanical Vibrations of Shipboard Equipment (Type 1 – Environmental)
	DoD
	1987

	MIL-STD-1310
	DoD
	1996

	MIL-HDBK-454
	DoD
	2000

	MIL-HDBK-2036
	DoD
	1999

	MIL-STD-882
	DoD
	2000


3.0
Test Requirements

3.1
General

Testing will be performed on each unit manufactured as a contract end item prior to customer final acceptance.  The viewing of analysis information, inspections, demonstrations and testing, as it may pertain to each end item, will verify that each end item conforms to the customer’s requirements of configuration, workmanship, and suitability as listed in Appendix A.

The methodology for the FAT is to conduct several preliminary tests leading up to a total NAS system end-to-end test in the configuration as will be used on the ship as much as possible. However, some components that are not part of the shipboard NAS will need to be used in order to achieve this.  Figure 1 shows the overall NAS design.
Specifically the tests are:

· Ocean THD/Argonaut MD Operational Test

· Electrical Burn In Test

· End to End Operational Tests

· RVTM Compliance
3.2 System Under Test

3.2.1 OceanTools Ocean THD

The Ocean THD is a COTS item and will be providing Pitch, Roll, Heading and Depth information at the top, middle and bottom of the CLFA array.

The Tilt (pitch/roll) components are supplied from a third-party vendor who calibrates them before they are shipped. OceanTools re-tests them periodically alongside of a high-accuracy reference fiber-optic gyros which have an extremely accurate tilt sensor pack fitted to them. 

The heading accuracy is slightly harder to quantify as it is a magnetic compass and is therefore subject to ferrous & magnetic influences. However, OceanTools does check the heading against a precision north-seeking fiber-optic gyrocompass (which possesses a nominal heading accuracy of  0.3 deg).

The depth sensors are not calibrated at OceanTools as they do not have the capability to test them at their facility. OceanTools accepts the manufacturers’ assurances that they are calibrated and tested and are within specifications before being shipped to us. There is a potential deviation of 1% in accuracy and is across the full measurement range of the system, i.e., with the sensor at an operational depth of 300ft (91.4 meters) there could be an accuracy displacement of .914 meters.
3.2.2
SonTek Argonaut MD

The Argonaut MD is a COTS item and will be used to measure speed through the water and water temperature. All SonTek ADCP products are factory calibrated for speed in a water tank with a computerized carriage traveling at a known speed. The sensor data is compared to the carriage speed and any differences made into a transformation matrix which resides on the firmware. This value should never have to be re-calibrated unless the units’ transducers get physically damaged. The SonTek temperature sensor is calibrated in an environmental lab.
3.2.3
Seacon Bulkhead Receptacles
The (4) Seacon bulkhead receptacles are COTS items built by Seacon and are standard off the shelf part numbers. The parts were shipped with Certificates of Conformance.
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Figure 1 Overall NAS Design

3.2.4
Seacon NAS Cables
The (4) NAS cables were built per source control drawing Non-Acoustic Sensor Cable Assembly 8408229. The (4) cables have undergone Acceptance Test Procedures performed by Seacon to ensure compliance. 

3.2.5 Prizm Circuits
There will be (1) Subsea circuit that will input the Serial ASCII data coming from the (1) speed/temperature and (3) PRHD sensors that will multiplex and convert it to fiber optic data. This circuit will be located in the Wetside Junction Box (WSJB). There will also be (2) Topside circuits that will de-multiplex the data and convert it back to Serial ASCII. 
The Prizm circuits were designed and built to source control drawing NAS Components 8408426. Prior to NAS system FAT a subcontractor FAT will be performed at the Prizm Inc location.
3.3
Test Setup

3.3.1
Non-Acoustic Sensor system:

(1) SonTek Argonaut MD

P/N- AMD-11500
(3) Ocean Tools (PRHD) sensors 
P/N-THD-1K-SS-RS485/MINL-7-FCR/L     (Upper, Middle, and Lower)





(4) NAS Cables

· SonTek Argonaut MD
 (S1)


P/N-8408229-1




· OceanTools Upper PRHD (T2, S/N 287)
P/N-8408229-2           




· OceanTools Middle PHRD (T3, S/N 288)
P/N-8408229-3           




· OceanTools Lower PHRD (T4, S/N 289)
P/N-8408229-4           



 
(4) Bulkhead Receptacles



P/N-MINL-7-FCR/L
(1) Subsea Multiplexer and Power Circuit

P/N-8408426-1                                                 


(2) Top Side De-Multiplexer and Power Circuit
P/N-8408426-2



  


3.3.2
Test Cables: (Not Part of NAS System)
The following Fiber Optic and twisted pair cables with appropriate connectors will be used to simulate the type and lengths that will used on the T-20 installation. 

(1) FO 50/125

600’
Surrogate EOM cable
(1) FO 50/125

145’
Surrogate Winch JB to TSJB

(1) FO 62.5/125
275’
Surrogate TSJB to Top Side Circuit #1

(1) FO 62.5/125
70’
Surrogate TSJB to Top Side Circuit #2

(1) TP 16-AWG
600’
Surrogate EOM cable
(1) TP 16-AWG
145’
Surrogate Winch JB to TSJB

(1) TP 16-AWG
275’
Surrogate TSJB to Top Side Circuit #1

(1) TP 16-AWG
70’
Surrogate TSJB to Top Side Circuit #2

Note: TSJB – Topside Junction Box

3.3.3
Terminal Blocks and FO Feed Through: (Not part of the NAS System)
The following items will be used to simulate the WSJB, Winch JB and TSJB terminal blocks and feed through that will be used on the T-20 installation.

(6) FO Feed Through
P/N 100-0001-OF1
(4) Terminal Blocks 
P/N TB-37004
3.4
Test to be Performed
Completion of the two following operational tests will also be used as certification that the NAS trouble shooting equipment is functional, i.e., the laptop, cables, and vendor software.

3.4.1
Speed and Temperature Sensor Operational Test

Prior to the operational test, the SonTek speed and temperature sensor will be powered on and operated to ensure it is functional.  The temperature will be verified by comparing sensor output with an independent thermometer.  Additionally, the temperature will be shown to track up/down with applied heat/cold.  Accuracy verification will be by vendor documentation. 
3.4.2 PRHD Sensor Operational Test

Prior to the operational test, each of the three Ocean Tools PRHD sensors will be powered on and operated. To characterize accuracy and verify function, the units will be placed on a tilt table and orientated for +/- pitch degrees and +/- roll degrees per Table 1 below:

Note:  An AngleStar® Digital Protractor Model DP-45 providing instant digital display of level, angle and tilt having a Range ±45°, Resolution ±0.1°, Linearity ±0.1° (0° to10°) and 1.5% of reading (10° to 45°), Repeatability ±0.1°, and Cross Axis Error <1% up to 45° cross axis angle will be used to assist in the accuracy characterization process.
	Tilt:
	Tilt Table:

	Luca Angle Star:

	NAS Sensor:
OceanTHD
	Luca Angle Star:

	NAS Sensor:
OceanTHD
	Luca Angle Star:

	NAS Sensor:
OceanTHD

	
	
	T2
	T3
	T4

	Pitch +
	10 
	10.0
	10.3
	10.0
	10.6
	10.1
	9.7

	Pitch -
	10 
	10.0
	9.5
	10.2
	9.5
	10.1
	9.9

	Roll +
	10 
	9.5
	9.8
	10.1
	10.4
	10.1
	11.0

	Roll -
	10 
	10.2
	10.0
	10.3
	9.5
	10.2
	8.6

	Pitch +
	20 
	20.1
	20.2
	20.1
	20.4
	20.2
	19.7

	Pitch -
	20 
	20.0
	19.5
	20.1
	19.5
	19.9
	20.1

	Roll +
	20 
	20.0
	19.8
	20.1
	20.3
	20.0
	21.3

	Roll -
	20 
	20.3
	19.9
	20.2
	19.5
	20.1
	18.7

	Pitch +
	25 
	25.0
	25.6
	25.1
	25.1
	24.9
	24.8

	Pitch -
	25 
	25.2
	24.6
	25.1
	24.3
	25.0
	25.1

	Roll +
	25 
	25.1
	24.7
	25.1
	25.3
	25.0
	26.0

	Roll -
	25 
	25.3
	25.0
	25.1
	24.6
	25.2
	23.4

	Pitch +
	30 
	30.4
	31.0
	29.7
	30.2
	30.3
	30.4

	Pitch -
	30 
	30.8
	30.7
	29.8
	29.9
	30.5
	30.6

	Roll +
	30 
	30.6
	30.6
	29.9
	30.3
	30.5
	31.7

	Roll -
	30 
	31.0
	30.6
	29.8
	29.6
	30.8
	29.1


Table 1 – PRHD Sensor Operational Test, Tilt
After the tilt measurements are complete, the PRHD unit will be placed on a compass rose with the Forward reference mark orientated toward magnetic north. The PHRD will then be rotated in increments per the Table 2 below: 
Note:  After placing a compass on the testing bench top, a magnetic North mark will be made.  Then the Compass Rose will be placed on the testing bench with the North positioned to align with the previous made magnetic North mark.  Then the PRHD unit will be placed on the Compass Rose and have its forward F mark aligned with Compass Rose North as this will obtain 0-deg reference start point for testing purposes.  This is how it was done for LTS sensor unit FAT and was an acceptable practice for FAT sell-off.

	Compass Rose:
	PRHD Heading:

T2
	PRHD Heading:

T3
	PRHD Heading:

T4

	0-deg
	003
	003
	356

	30-deg
	034
	033
	026

	60-deg
	063
	065
	062

	90-deg
	094
	090
	094

	120-deg
	126
	119
	125

	150-deg
	154
	147
	155

	180-deg
	186
	180
	188

	210-deg
	215
	211
	218

	240-deg
	236
	241
	242

	270-deg
	261
	271
	272

	300-deg
	294
	304
	302

	330-deg
	324
	333
	330

	0-deg
	001
	006
	001


Table 2 – PRHD Sensor Operational Test, Compass
Note:  15-deg increments eliminated due to accuracy of available verification equipment.
3.4.3
Electrical Burn In Test

The Non-Acoustic Sensor system shall be burned-in for a minimum of 24 hours at the maximum specified ambient temperature and with input power in the normal operating range as defined in the NAS ICD 94117-A35305. Input power shall be cycled during burn-in, such that power is turned off for 10 minutes at the end of each 2 hour period.  If failures occur during burn-in, the equipment shall be repaired and the test shall be repeated until 24 hours of failure-free operation are attained. The burn in testing will be performed prior to the FAT. 

Following burn-in, electrical tests in accordance with the approved acceptance test procedure shall be performed to demonstrate that the equipment is fully functional in accordance with the requirements of this specification.

3.4.4
NAS System End-to-End Operational Test

Upon successful completion of the electrical burn in test, an operational test will be performed. The NAS system will be set up on a test bench in a BAE Laboratory. The parts listed in section 3.3 will be used for this testing. The total NAS system will be powered on and operated for two hours with the (3) PRHD sensors and (1) speed and temperature sensor. The sensor data will be monitored at the two Prizm Topside circuits DB-9 connector using test laptop computers. The ASCII data will be recorded to a file. 
3.5
Responsibility for Testing

BAE SYSTEMS shall be responsible for the performance of this Factory Acceptance Test to verify the requirements herein.  The inspections, demonstration, and testing shall be performed in strict accordance with this test procedure by employees of BAE SYSTEMS.

3.5.1
Customer Representative(s)

Customer representative(s) may witness the inspections, demonstrations, and testing but shall not have procedural jurisdiction.  Representative(s) shall have final acceptance/rejection authority.  Representative(s) shall have the authority to have certain inspections, demonstration, and testing repeated if test data is inconclusive.

3.5.2
Performance Excellence  (PE)

A BAE SYSTEMS Performance Excellence representative shall witness the performance of inspections, demonstration, and testing to ensure that all aspects of the acceptance test are conducted within the provisions of this procedure.  The customer acceptance test shall be conducted under the direction of BAE SYSTEMS PE who shall interface with the customer representative(s), and shall resolve all procedural disputes.

3.5.3
Acceptance Criteria

Final acceptance of the Non-Acoustic Sensor system is contingent upon successful completion of procedure contained herein.  Nonconformance shall be categorized as described in the sub paragraphs..
3.5.3.1
Non-Acoustic Sensor System Requirement Description Error

The Non-Acoustic sensor system shall meet the Requirement Description contained within the Requirements Traceability Verification Matrix (RTVM) in regards to Analysis, Inspections, Demonstration, and Testing or an error condition will exist.  Upon occurrence of an Analysis error, explanation of existing presented documentation or the providing of additional support documentation to satisfaction of MS&PA representative as well as customer representative(s) can clear the error.  Upon occurrence of a Design/Inspection error, a determination will need to be made by MS&PA representative as well as customer representative(s) whether redesign and/or work is necessary or whether a waiver is acceptable for the clearing the error. Upon occurrence of a Demonstration error, the error step shall be repeated up to 2 times.  In an error does not recur in 2 tries, it shall not be considered a failure.

3.5.3.2
Operator or Test Setup Error

Upon the occurrence of an operator error, test equipment failure, or test setup error, BAE SYSTEMS may restart the test at a point that will ensure test validity after corrective action has been taken.

3.5.3.3
Failures

Failures resulting in NAS system or sub-system rejection shall be documented and corrective action taken.  The NAS system shall be repaired or reworked to correct the rejection condition, and any corrective action required shall be documented in the Failure Analysis and Report.  When the NAS is deemed satisfactory following the repair or rework, it shall be resubmitted for Factory Acceptance Test (FAT).  The test shall resume at the point of failure, except for the Burn-In test.

3.5.3.4
Test Conditions

NAS tests shall be performed at ambient room temperature, humidity, and atmospheric pressure conditions. The NAS system will be set up on a laboratory bench top with special test fixtures as required. 

A thermometer will be used to compare the speed sensors temperature value.  It is not possible to recreate the speed values in the lab. The speed sensor is factory calibrated using a water filled test tank with a rail system. The unit is run back and forth on the rail at known speeds and the velocities on the speed sensor are checked.

The depth values are also calibrated at the factory. Additionally, a depth test was conducted in a pressure tank in the BAE labs. The water filled test tank was pressurized to the PSI per the Table 3 below and compared with the PRHD vendor provided software.

	Test Depth:
	PRHD Depth:

(Meters)

T2
	PRHD Depth:

(Meters)

T3
	PRHD Depth:

(Meters)

T4

	
	PSI
	Depth
	PSI
	Depth
	PSI
	Depth

	100 ft. (44.5 PSI)
	45
	30.8
	47
	31.7
	46
	31.6

	200 ft. (89.0 PSI)
	89
	60.7
	89
	61.0
	89.5
	61.3

	300 ft. (133.6 PSI)
	134
	91.6
	134
	91.9
	134
	91.8

	400 ft. (178 PSI)
	178
	121.8
	178
	122.1
	178
	122.2

	Start/Stop Time
	1533
	1541
	1510
	1530
	1543
	1553


Table 3 PRHD Depth Measurements
3.5.3.5
Test Equipment

The test equipment specified in Section 5 shall be used while performing the various NAS tests specified herein.  In the test procedure, the test equipment will be referenced by name or item number.  Equivalent test equipment may be used subject to customer approval.  Prior to the start of testing, verification shall be made the test equipment has been maintained in accordance with the calibration system requirements of MIL-C-45662 as evidenced by the presence of a valid, stamped calibration sticker on the equipment.

3.5.3.6
Test Data

Procedure Data, in the form of references to analysis documentation, inspections, and demonstration shall be recorded on the RVTM, as directed by Section 4.

3.5.3.7
Requirements Verification Traceability Matrix (RVTM)
A copy of the RVTM contained in Appendix A shall be used to record all reference to analysis documentation, inspections, demonstration, and test data when specifically directed by this procedure. 
3.5.3.8
Certification of Test Data

Appendix B shall contain test data sheets for recording all references made to analysis documentation, inspections, demonstration, and testing required by this procedure. When signed at the conclusion of NAS procedure, this sheet shall serve as certification that the NAS has successfully met the requirements contained herein.

3.5.3.9
Test Results

All tests shall be entered on the Test Data Record in the appropriate place.  The originals of all test data taken shall remain on file at BAE SYSTEMS and shall be made available for customer review upon request.  Copies of all test data taken shall be included in the final test report.

4.0
Non-Acoustic Sensor Test Procedures  

4.1
Requirement ID 70120 (CIFS 3.2.1.7)

The CLTS shall have the capability to monitor array motion and environmental parameters including depth and temperature. The heading sensor shall be at the top of the array.
Steps
1. By Design.  Sensor basic functionality.. Record PASS or FAIL on Test Data Record in Appendix B.
4.2
Requirement ID 70121 (CIFS 3.2.1.7)

The heading sensor shall be at the top of the array. 

Steps
1. By design, the heading sensors will be located at the top, middle, and bottom of the CLFA array. Record PASS or FAIL on Test Data Record in Appendix B.
4.3
Requirement ID 70140 (CIFS 3.2.1.7)

The CLTS shall have the capability to monitor speed through the water at the top of the array. 

Steps
1. By design, the speed sensor will be installed in the tow bar at the top of the array. Record PASS or FAIL on Test Data Record in Appendix B.
4.4
Requirement ID 70150 (CIFS 3.2.1.5)
The CLTS projector assembly and array motion sensor units, in the non-operating condition, shall not be damaged by exposure to an ocean depth of 600 feet or the equivalent hydrostatic pressure.

Steps
1. By design, review COTS vendor documentation from SonTek and Ocean Tools to verify. Record PASS or FAIL on Test Data Record in Appendix B.
4.5
Requirement ID 70230 (CIFS 3.2.1.7)

Sensors (except speed through water) will conform, to the extent practical,  to the interface, functional, data structure, and test requirements of document 94117-5705196 - Critical Item Development Specification for Array Sensor Subsystem. They will be designed for maximum compatibility and function with the LTS as described specifically in document 94117-5705196, and referencing 94117-8305998 (Connector Receptacle, Bulkhead, Electro-Optic).

Steps
1.
By design, the CLTS NAS provides the same information as the LTS NAS. Details are in the NAS ICD. Record PASS or FAIL on Test Data Record in Appendix B.
4.6
Requirement ID 70450 (CIFS 3.2.3.2.2)

The  lower test MTBF of the NAS subsystem shall be no less than 3000 hours.

Steps
1.
By analysis, see white paper. Record PASS or FAIL on Test Data Record in Appendix B.
4.7
Requirement ID 70610 (CIFS 3.2.4.4)

All plug-in modules shall be mechanically keyed/coded to prevent insertion of an incorrect module or a module in the wrong orientation or location.

Steps
1.
By Design. Previous review of drawings and modules. Record PASS or FAIL on Test Data Record in Appendix B.
4.8
Requirement ID 70804 (CIFS 3.2.5.1.1)

The NAS shall operate from -2.2 to +40 degrees C. 

Steps
1. Show COTS vendor documentation

2. Show Waiver CLTS-W-001. Record PASS or FAIL on Test Data Record in Appendix B.
4.9
Requirement ID 70880 (CIFS 3.2.5.1.1)

The NAS shall survive storage from -28 to +65 degrees C.

Steps
1. Show COTS vendor documentation

2. Show Waiver CLTS-W-002. Record PASS or FAIL on Test Data Record in Appendix B.
4.10
Requirement ID 71040 (CIFS 3.2.5.1.2)

NAS  dry-side equipment shall operate continuously in relative humidity up to 95 percent without condensation

Steps
1. Show COTS vendor documentation

2. Show Prizm FAT results. Record PASS or FAIL on Test Data Record in Appendix B.
4.11
Requirement ID 71240 (CIFS 3.2.5.1.6)

NAS components shall withstand, without damage, non-operating exposure to atmospheric pressure equivalent to an altitude from -300  feet MSL to 15,000 feet above MSL. 

Steps
1. By design, show vendor documentation. Record PASS or FAIL on Test Data Record in Appendix B.
4.12
Requirement ID 71330 (CIFS 3.2.5.2.1)

NAS shall withstand and operate normally after shocks expected to occur in the service environment as a result of handling, transportation, and service use. The shock environment is defined as the basic design level of MIL-STD-810, Shock, Procedure I - Functional, except at shock level of:1. Nominal Duration: 11 milliseconds;2. Peak Acceleration: 40g; and 3. Waveform: saw tooth.

Steps
1.
Reference CLTS NAS Sensor Environmental Characterization Test Report Document Number: 94117-A25241. Record PASS or FAIL on Test Data Record in Appendix B.
4.13
Requirement ID 71740 (CIFS 3.2.6) & Requirement ID 72230 (CIFS 3.3.2)
NAS in its transport mode shall be designed to withstand the shock, vibration, and climatic conditions encountered in transport by rail, highway truck, and air or ship common carrier as specified above.

Steps
1.
Reference CLTS NAS Sensor Environmental Characterization Test Report Document Number: 94117-A25241. Record PASS or FAIL on Test Data Record in Appendix B.

4.14
Requirement ID 72340 (CIFS 3.3.2.1)

The NAS will be characterized against requirements specified in MIL-STD-461 for surface ships. 

Steps
1.     By Design. Items are COTS. Record PASS or FAIL on Test Data Record in Appendix B.

4.15
Requirement ID 72540 (CIFS 3.3.2.2)

The NAS shall conform to the bonding and grounding requirements of MIL-STD-1310. 

Steps
1.     By Design. Items are COTS. Record PASS or FAIL on Test Data Record in Appendix B.

4.16
Requirement ID 72630  (CIFS 3.3.2.3)

NAS Protection shall be provided for electrostatic discharge-sensitive devices, assemblies or equipment IAW the design protection paragraphs of MIL-STD-1686. 

Steps
1.     Items are COTS. Record PASS or FAIL on Test Data Record in Appendix B.

4.17
Requirement ID 72740  (CIFS 3.3.2.3)

NAS assemblies and equipment enclosures shall be marked IAW MIL-STD-1686. 

Steps
1.     Review Spec drawings. Record PASS or FAIL on Test Data Record in Appendix B.

4.18
Requirement ID 72940  (CIFS 3.3.3)

NAS equipment shall be provided with identification and instruction plates of material that is compatible with the surface to which it is attached and the environmental conditions to which it will be exposed.

Steps
1.     By Design. Incoming part inspection. Record PASS or FAIL on Test Data Record in Appendix B.
4.19
Requirement ID 73140  (CIFS 3.3.5)

NAS components, modules, and parts of identical subassemblies will be functionally and mechanically interchangeable. Substitution and replacement of subassemblies and parts shall be accomplished with no physical or electrical modifications to the equipment and with no adjustments necessary unless such adjustments are specified in installation or checkout procedures for major subassemblies.

Steps
1.     Demonstrate by swapping the upper and lower PRHD sensor. Record PASS or FAIL on Test Data Record in Appendix B.
4.20
Requirement ID 73240  (CIFS 3.3.6)

NAS design, construction, layout, and operation of all equipment shall provide for personnel and equipment safety as outlined in MIL-HDBK-454; and MIL-HDBK-2036; with the safety program specified in MIL-STD-882; and with the following subparagraphs.

Steps
1.     By Design. In coming part inspections. Record PASS or FAIL on Test Data Record in Appendix B.

4.21
Requirement ID 73330  (CIFS 3.3.6.1.2)

NAS disconnect switches, guards, or other safety devices shall be provided.

Steps
1.     By Design. There is an On/Off switch for the NAS on the Topside circuit. Record PASS or FAIL on Test Data Record in Appendix B.

4.22
Requirement ID 73440  (CIFS 3.3.6.1.2)

There shall be no dangerously sharp corners or edges on NAS equipment. 

Steps
1.     By Design.  Safety Analysis Report will capture data. Record PASS or FAIL on Test Data Record in Appendix B.
4.23
Requirement ID 73530  (CIFS 3.3.6.1.2)

To facilitate maintenance and alleviate hazardous conditions, NAS rack mounted equipment requiring removal or extension for maintenance or alignment shall be placed on slides. 

Steps
1.     By Design. Per GD-AIS and customer concurrence, slide mounts are not required. Record PASS or FAIL on Test Data Record in Appendix B.

4.24
Requirement ID 73640  (CIFS 3.3.6.1.2)

NAS slides shall be commensurate with size, weight, and volume of the equipment and contain positive safety stops.

Steps
1.    By Design. Per GD-AIS and customer concurrence, slide mounts are not required. Record PASS or FAIL on Test Data Record in Appendix B.

4.25
Requirement ID 73730  (CIFS 3.3.6.1.3)

NAS Safety interlocks and barriers or guards shall be provided at least in all cases cited in MIL-HDBK-454, Guideline 1, “Protective Devices.” Interlock switch selection will utilize MIL-HDBK-454, Guideline 1, Sections 4 and 5. Interlock overrides shall be located such that one person cannot override the interlock and simultaneously open the door or panel. 

Steps
1.     By Design. The NAS circuits are low power devices. The protective device is a fuse and power on/off switch. Record PASS or FAIL on Test Data Record in Appendix B.

4.26
Requirement ID 73850  (CIFS 3.3.6.1.4)

NAS Protective devices (e.g. warning plates, covers, insulators) shall be provided to prevent operators and maintenance personnel from inadvertently coming in contact with high voltage (over 500 volts) areas within the equipment enclosures when the access doors are open.

Steps
1.     No high voltage is associated with the NAS system Record PASS or FAIL on Test Data Record in Appendix B.

4.27
Requirement ID 74030  (CIFS 3.5.1.1)

For the towed components, LRU shall consist of  non-acoustic sensors, sensor cable or harness cables. 

Steps
1.     By Design. Show speed sensor, (3) PRHD sensors, and NAS cables as desired. Record PASS or FAIL on Test Data Record in Appendix B.

4.28
Requirement ID 74060  (CIFS 3.5.1.1)

For the NAS, a means of monitoring data flow from each sensor shall be provided.

Steps
1.     Using test laptop and test set up, demonstrate data stream from each sensor. Record PASS or FAIL on Test Data Record in Appendix B.

4.29
Requirement ID 74240  (CIFS 3.6.5.4)

The NAS system shall be designed to minimize the need for special tools. Special tools are defined as tools, not normally available on board ship as part of the standard load-out for SOC crew usage, which are required to perform maintenance.

Steps
1.     By Design. NAS system needs no special tools. Record PASS or FAIL on Test Data Record in Appendix B.

4.30
Requirement ID 74820  (CIFS 3.6.5.3.7)

The non-acoustic sensors shall include a temperature sensor, and a pressure/depth sensor. Each will be functionally equivalent to those defined in the specification control drawing for AN/WQT-2 Array Sensor Subsystem (94117-5705196) to the extent practicable.

Steps
1.     By Design.  Provided in basic sensor functionality. Record PASS or FAIL on Test Data Record in Appendix B.

4.31
Requirement ID 74850  (CIFS 3.6.5.4)

A telemetry system to transmit the array motion and environmental sensor data to the TCG shall be provided.

Steps
1.      By Design.  Using test laptop, integrated data stream from the NAS system at the Topside circuit can be seen. Record PASS or FAIL on Test Data Record in Appendix B.
4.32
Requirement ID 74860  (CIFS 3.6.5.4)

The array motion and environmental sensors shall provide outputs that allow near-real-time monitoring of array pitch, roll, heading, depth, temperature and array’s speed through the water. Array motion, environmental, and speed sensors may not function or provide accurate information during active transmits. 

Steps
1.       Using test laptop, demonstrate integrated data stream from the NAS system at the Topside circuit. Record PASS or FAIL on Test Data Record in Appendix B.
4.33
Requirement ID 74870  (CIFS 3.6.5.4)

The System Recovery shall be TBD ms. (Time to be supplied by BAE after testing.)

Steps
1. No data distortion has been noted with the OceanTHD sensors. Show test data.
2. No data distortion has been noted with the speed sensors speed or temperature data.  Show test data. Record PASS or FAIL on Test Data Record in Appendix B.
4.34
Requirement ID 74890  (CIFS 3.6.5.4.3)

The transmit array shall contain one array speed through the water sensor, one heading sensor and three pitch and roll sensors.
Steps
1. By Design. Each sensor and function may be reviewed for functionality if desired. Record PASS or FAIL on Test Data Record in Appendix B
4.35
Requirement ID 74900  (CIFS 3.6.5.4.3)

The speed through the water sensor, heading sensor and one pitch and roll sensor shall be located near the top of the transmit array. 

Steps
1. By Design. Speed through the water sensor is located in the tow bar. The heading, pitch, and roll sensor is located at the top of the array halfway between projectors one and two. Record PASS or FAIL on Test Data Record in Appendix B
4.36
Requirement ID 74910  (CIFS 3.6.5.4.3)

The other pitch and roll sensors shall be located near the center and bottom of the array. 

Steps
1. By Design.  The second PRHD sensor is located between projectors nine and ten;
the third PRHD sensor is located between projectors seventeen and eighteen. Record PASS or FAIL on Test Data Record in Appendix B
4.37
Requirement ID 74920  (CIFS 3.6.5.4.3)

A telemetry system and any required signal conditioning shall be provided that will receive the data from the array motion and environmental sensors, and transmit this data via the umbilical cable to a topside telemetry receiver. 

Steps
1. By Design.  The NAS test setup and laptop can monitor data flow. Record PASS or FAIL on Test Data Record in Appendix B
4.38
Requirement ID 74930  (CIFS 3.6.5.4.3)

The topside telemetry receiver shall convert this data into a format compatible with the TCG monitoring function and route this data to the TCG. 

Steps
1. By Design. The NAS test setup and laptop can monitor data flow as outlined in the NAS ICD. Record PASS or FAIL on Test Data Record in Appendix B
4.39  Requirement ID 74940  (CIFS 3.6.5.4.3)
The array motion sensor system shall be capable of interfacing with the TCG, and a stand-alone motion monitoring and recording system.

Steps
1. Demonstrate data format using the NAS test setup and laptop. Record PASS or FAIL on Test Data Record in Appendix B
4.40 Requirement ID 76870  (CIFS 4.2.5)
The NAS interfaces to the TCG shall be shown to conform to ICDs.
Steps
1. Demonstrate data format using the NAS test setup and laptop.
2. Visual inspection of interfaces referencing NAS ICD. Record PASS or FAIL on Test Data Record in Appendix B 

4.41
Requirement ID 76930  (CIFS 4.2.6)
NAS Formal performance certification tests shall be conducted at the Unit, Set, and Group levels of the CLTS hardware in accordance with Table 6 and Section 4.3, to Demonstrate that the system satisfies the performance requirements of this specification. 

Steps
1. By Design. Completed by the collective testing effort. Record PASS or FAIL on Test Data Record in Appendix B 

4.42
Requirement ID 77040  (CIFS 4.2.6)

NAS Performance certification tests shall be conducted in accordance with Government approved test plans submitted by the contractor.
Steps
1. By Design. NAS FAT test procedures have been approved by the customer. Record PASS or FAIL on Test Data Record in Appendix B 

5.0
Test Equipment Required

The list in Table 4 identifies all of the test equipment for performance of the Factory Acceptance Test (FAT) test procedures contained in Section 4 of this document.

	IDENTIFICATION
	NOMENCLATURE

	Fluke 83V

Tilt Fixture

LAB Thermometer

Compass Rose

Pressure Tank

Inclinometer

NAS Test Laptops
	Fluke 83V Digital Multimeter

BAE Depot
BAE Depot
BAE Depot

BAE Lab

Lucas Angle Star
Dell 


Table 4 - Test Equipment Required
The test environment shall be considered valid when any meter requiring calibration displays a current calibration sticker.
Appendix A
NAS Requirements Verification Traceability Matrix
	Req ID:
	Source Para:
	Requirement Description:
	Verification Method:

	70120
	3.2.1.7
	The CLTS shall have the capability to monitor array motion and environmental parameters including depth and temperature. The heading sensor shall be at the top of the array. 
	By Design

	70121
	3.2.1.7
	The heading sensor shall be at the top of the array. 
	By Design

	70140
	3.2.1.7
	The CLTS shall have the capability to monitor speed through the water at the top of the array. 
	By Design

	70150
	3.2.1.5
	The CLTS projector assembly and array motion sensor units, in the non-operating condition, shall not be damaged by exposure to an ocean depth of 600 feet or the equivalent hydrostatic pressure.
	By Design

	70230
	3.2.1.7
	Sensors (except speed through water) will conform, to the extent practical,  to the interface, functional, data structure, and test requirements of document 94117-5705196 - Critical Item Development Specification for Array Sensor Subsystem. They will be designed for maximum compatibility and function with the LTS as described specifically in document 94117-5705196, and referencing 94117-8305998 (Connector Receptacle, Bulkhead, Electro-Optic).
	Goal.  By Design

	70450
	3.2.3.2.2
	The lower test MTBF of the NAS subsystem shall be no less than 3000 hours.
	Analysis

	70610
	3.2.4.4
	All plug-in modules shall be mechanically keyed/coded to prevent insertion of an incorrect module or a module in the wrong orientation or location.
	By Design

	70804
	3.2.5.1.1
	The NAS shall operate from -2.2 to +40 degrees C. 
	By Design

	70880
	3.2.5.1.1
	The NAS shall survive storage from -28 to +65 degrees C.
	By Design

	71040
	3.2.5.1.2
	NAS  dry-side equipment shall operate continuously in relative humidity up to 95 percent without condensation
	By Design

	71240
	3.2.5.1.6
	NAS components shall withstand, without damage, non-operating exposure to atmospheric pressure equivalent to an altitude from -300  feet MSL to 15,000 feet above MSL. 
	By Design

	71330
	3.2.5.2.1
	NAS shall withstand and operate normally after shocks expected to occur in the service environment as a result of handling, transportation, and service use. The shock environment is defined as the basic design level of MIL-STD-810, Shock, Procedure I - Functional, except at shock level of:1. Nominal Duration: 11 milliseconds;2. Peak Acceleration: 40g; and 3. Waveform: saw tooth.
	Test

	71740
	3.2.6
	NAS in its transport mode shall be designed to withstand the shock, vibration, and climatic conditions encountered in transport by rail, highway truck, and air or ship common carrier as specified above.
	By Design

	72340
	3.3.2.1
	The NAS will be characterized against requirements specified in MIL-STD-461 for surface ships. 
	Goal.  
By Design

	72540
	3.3.2.2
	The NAS shall conform to the bonding and grounding requirements of MIL-STD-1310. 
	By Design

	72630
	3.3.2.3
	NAS Protection shall be provided for electrostatic discharge-sensitive devices, assemblies or equipment IAW the design protection paragraphs of MIL-STD-1686. 
	By Deisign

	72740
	3.3.2.3
	NAS assemblies and equipment enclosures shall be marked IAW MIL-STD-1686. 
	Inspection

	72940
	3.3.3
	NAS equipment shall be provided with identification and instruction plates of material that is compatible with the surface to which it is attached and the environmental conditions to which it will be exposed.
	By Design

	73140
	3.3.5
	NAS components, modules, and parts of identical subassemblies will be functionally and mechanically interchangeable. Substitution and replacement of subassemblies and parts shall be accomplished with no physical or electrical modifications to the equipment and with no adjustments necessary unless such adjustments are specified in installation or checkout procedures for major subassemblies.
	 Demonstration

	73240
	3.3.6
	NAS design, construction, layout, and operation of all equipment shall provide for personnel and equipment safety as outlined in MIL-HDBK-454; and MIL-HDBK-2036; with the safety program specified in MIL-STD-882; and with the following subparagraphs.
	By Design

	73330
	3.3.6.1.2
	 NAS disconnect switches, guards, or other safety devices shall be provided.
	By Design

	73440
	3.3.6.1.2
	There shall be no dangerously sharp corners or edges on NAS equipment. 
	By Design

	73530
	3.3.6.1.2
	To facilitate maintenance and alleviate hazardous conditions, NAS rack mounted equipment requiring removal or extension for maintenance or alignment shall be placed on slides. 
	By Design

	73640
	3.3.6.1.2
	NAS slides shall be commensurate with size, weight, and volume of the equipment and contain positive safety stops.
	By Design

	73730
	3.3.6.1.3
	NAS Safety interlocks and barriers or guards shall be provided at least in all cases cited in MIL-HDBK-454, Guideline 1, “Protective Devices.” Interlock switch selection will utilize MIL-HDBK-454, Guideline 1, Sections 4 and 5. Interlock overrides shall be located such that one person cannot override the interlock and simultaneously open the door or panel. 
	By Design

	73850
	3.3.6.1.4
	NAS Protective devices (e.g. warning plates, covers, insulators) shall be provided to prevent operators and maintenance personnel from inadvertently coming in contact with high voltage (over 500 volts) areas within the equipment enclosures when the access doors are open.
	Inspection

	74030
	3.5.1.1
	For the towed components, LRU shall consist of  non-acoustic sensors, sensor cable or harness cables. 
	By Design

	74060
	3.5.1.1
	For the NAS, a means of monitoring data flow from each sensor shall be provided.
	Demonstration

	74240
	3.5.2.2
	The NAS system shall be designed to minimize the need for special tools. Special tools are defined as tools, not normally available on board ship as part of the standard load-out for SOC crew usage, which are required to perform maintenance.
	By Design - No special tools required

	74820
	3.6.5.3.7
	The non-acoustic sensors shall include a temperature sensor, and a pressure/depth sensor. Each will be functionally equivalent to those defined in the specification control drawing for AN/WQT-2 Array Sensor Subsystem (94117-5705196) to the extent practicable.
	By Design

	74850
	3.6.5.4
	A telemetry system to transmit the array motion and environmental sensor data to the TCG shall be provided.
	By Design

	74860
	3.6.5.4
	The array motion and environmental sensors shall provide outputs that allow near-real-time monitoring of array pitch, roll, heading, depth, temperature and array’s speed through the water. Array motion, environmental, and speed sensors may not function or provide accurate information during active transmits. 
	Demonstration.  

	74870
	3.6.5.4
	The System Recovery shall be TBD ms. (Time to be supplied by BAE after testing.)
	Demonstration.  This is a WYSIWYG requirement.

	74890
	3.6.5.4.3
	The transmit array shall contain one array speed through the water sensor, one heading sensor and three pitch and roll sensors. 
	By Design

	74900
	3.6.5.4.3
	The speed through the water sensor, heading sensor and one pitch and roll sensor shall be located near the top of the transmit array. 
	By Design

	74910
	3.6.5.4.3
	The other pitch and roll sensors shall be located near the center and bottom of the array. 
	By Design

	74920
	3.6.5.4.3
	A telemetry system and any required signal conditioning shall be provided that will receive the data from the array motion and environmental sensors, and transmit this data via the umbilical cable to a topside telemetry receiver. 
	Goal: 
By Design

	74930
	3.6.5.4.3
	The topside telemetry receiver shall convert this data into a format compatible with the TCG monitoring function and route this data to the TCG. 
	By Design 

	74940
	3.6.5.4.3
	The array motion sensor system shall be capable of interfacing with the TCG, and a stand-alone motion monitoring and recording system.
	By Design

	76870
	4.2.5
	The NAS interfaces to the TCG shall be shown to conform to ICDs.
	Test

	76930
	4.2.6
	NAS Formal performance certification tests shall be conducted at the Unit, Set, and Group levels of the CLTS hardware in accordance with Table 6 and Section 4.3, to Demonstrate that the system satisfies the performance requirements of this specification. 
	By Design

	77040
	4.2.6
	NAS Performance certification tests shall be conducted in accordance with Government approved test plans submitted by the contractor.
	By Design (FAT Plan)


APPENDIX B
TEST DATA RECORD

	CLTS Test Data Record

	Non Acoustic Sensor System
	Date:  _______________
Page 1 of _______

	Hardware:  NAS Subsystem

	UUT P/N: 
Test Equip S/N:

Calibration Date:

	Attendees:
Test Conductor:

  
Govt Witness:


Govt Witness:

  
PE:


Other:

  
Other:


	PARA
	STEP
	REQUIRED
	PASS
	FAIL

	4.1
	1
	Requirement ID 70120 (CIFS 3.2.1.7) The CLTS shall have the capability to monitor array motion and environmental parameters including depth and temperature. The heading sensor shall be at the top of the array.
	X
	

	4.2
	1
	Requirement ID 70121 (CIFS 3.2.1.7) The heading sensor shall be at the top of the array. 
	X
	

	4.3
	1
	Requirement ID 70140 (CIFS 3.2.1.7) The CLTS shall have the capability to monitor speed through the water at the top of the array. 
	X
	

	4.4
	1
	Requirement ID 70150 (CIFS 3.2.1.5) The CLTS projector assembly and array motion sensor units, in the non-operating condition, shall not be damaged by exposure to an ocean depth of 600 feet or the equivalent hydrostatic pressure.
	X
	

	4.5
	1
	Requirement ID 70230 (CIFS 3.2.1.7) Sensors (except speed through water) will conform, to the extent practical,  to the interface, functional, data structure, and test requirements of document 94117-5705196 - Critical Item Development Specification for Array Sensor Subsystem. They will be designed for maximum compatibility and function with the LTS as described specifically in document 94117-5705196, and referencing 94117-8305998 (Connector Receptacle, Bulkhead, Electro-Optic).
	X
	

	4.6
	1
	Requirement ID 70450 (CIFS 3.2.3.2.2) The  lower test MTBF of the NAS subsystem shall be no less than 3000 hours.
	X
	

	4.7
	1
	Requirement ID 70610 (CIFS 3.2.4.4) All plug-in modules shall be mechanically keyed/coded to prevent insertion of an incorrect module or a module in the wrong orientation or location.
	X
	

	4.8
	1
	Requirement ID 70804 (CIFS 3.2.5.1.1) The NAS shall operate from -2.2 to +40 degrees C. 
	CLTS-W-001

	4.9
	1
	Requirement ID 70880 (CIFS 3.2.5.1.1) The NAS shall survive storage from -28 to +65 degrees C.
	CLTS-W-002

	4.10
	2
	Requirement ID 71040 (CIFS 3.2.5.1.2) NAS  dry-side equipment shall operate continuously in relative humidity up to 95 percent without condensation
	CLTS-W-003

	4.11
	1
	Requirement ID 71240 (CIFS 3.2.5.1.6) NAS components shall withstand, without damage, non-operating exposure to atmospheric pressure equivalent to an altitude from -300  feet MSL to 15,000 feet above MSL. 
	X
	

	4.12
	1
	Requirement ID 71330 (CIFS 3.2.5.2.1) NAS shall withstand and operate normally after shocks expected to occur in the service environment as a result of handling, transportation, and service use. The shock environment is defined as the basic design level of MIL-STD-810, Shock, Procedure I - Functional, except at shock level of:1. Nominal Duration: 11 milliseconds;2. Peak Acceleration: 40g; and 3. Waveform: saw tooth.
	X
	

	4.13
	1
	Requirement ID 71740 (CIFS 3.2.6) & Requirement ID 72230 (CIFS 3.3.2) NAS in its transport mode shall be designed to withstand the shock, vibration, and climatic conditions encountered in transport by rail, highway truck, and air or ship common carrier as specified above
	X
	

	4.14
	1
	Requirement ID 72340 (CIFS 3.3.2.1) The NAS will be characterized against requirements specified in MIL-STD-461 for surface ships
	X
	

	4.15
	1
	Requirement ID 72540 (CIFS 3.3.2.2) The NAS shall conform to the bonding and grounding requirements of MIL-STD-1310
	X
	

	4.16
	1
	Requirement ID 72630  (CIFS 3.3.2.3) NAS Protection shall be provided for electrostatic discharge-sensitive devices, assemblies or equipment IAW the design protection paragraphs of MIL-STD-1686.
	X
	

	4.17
	1
	Requirement ID 72740  (CIFS 3.3.2.3) NAS assemblies and equipment enclosures shall be marked IAW MIL-STD-1686
	X
	

	4.18
	1
	Requirement ID 72940  (CIFS 3.3.3) NAS equipment shall be provided with identification and instruction plates of material that is compatible with the surface to which it is attached and the environmental conditions to which it will be exposed
	X
	

	4.19
	1
	Requirement ID 73140  (CIFS 3.3.5) NAS components, modules, and parts of identical subassemblies will be functionally and mechanically interchangeable. Substitution and replacement of subassemblies and parts shall be accomplished with no physical or electrical modifications to the equipment and with no adjustments necessary unless such adjustments are specified in installation or checkout procedures for major subassemblies
	X
	

	4.20
	1
	Requirement ID 73240  (CIFS 3.3.6) NAS design, construction, layout, and operation of all equipment shall provide for personnel and equipment safety as outlined in MIL-HDBK-454; and MIL-HDBK-2036; with the safety program specified in MIL-STD-882; and with the following subparagraphs
	X
	

	4.21
	1
	Requirement ID 73330  (CIFS 3.3.6.1.2) NAS disconnect switches, guards, or other safety devices shall be provided.
	X
	

	4.22
	1
	Requirement ID 73440  (CIFS 3.3.6.1.2) There shall be no dangerously sharp corners or edges on NAS equipment
	X
	

	4.23
	1
	Requirement ID 73530  (CIFS 3.3.6.1.2) To facilitate maintenance and alleviate hazardous conditions, NAS rack mounted equipment requiring removal or extension for maintenance or alignment shall be placed on slides
	X
	

	4.24
	1
	Requirement ID 73640  (CIFS 3.3.6.1.2) NAS slides shall be commensurate with size, weight, and volume of the equipment and contain positive safety stops
	X
	

	4.25
	1
	Requirement ID 73730  (CIFS 3.3.6.1.3) NAS Safety interlocks and barriers or guards shall be provided at least in all cases cited in MIL-HDBK-454, Guideline 1, “Protective Devices.” Interlock switch selection will utilize MIL-HDBK-454, Guideline 1, Sections 4 and 5. Interlock overrides shall be located such that one person cannot override the interlock and simultaneously open the door or panel
	X
	

	4.26
	1
	Requirement ID 73850  (CIFS 3.3.6.1.4) NAS Protective devices (e.g. warning plates, covers, insulators) shall be provided to prevent operators and maintenance personnel from inadvertently coming in contact with high voltage (over 500 volts) areas within the equipment enclosures when the access doors are open
	X
	

	4.27
	1
	Requirement ID 74030  (CIFS 3.5.1.1) For the towed components, LRU shall consist of  non-acoustic sensors, sensor cable or harness cables
	X
	

	4.28
	1
	Requirement ID 74060  (CIFS 3.5.1.1) For the NAS, a means of monitoring data flow from each sensor shall be provided
	X
	

	4.29
	1
	Requirement ID 74240  (CIFS 3.6.5.4) The NAS system shall be designed to minimize the need for special tools. Special tools are defined as tools, not normally available on board ship as part of the standard load-out for SOC crew usage, which are required to perform maintenance.
	X
	

	4.30
	1
	Requirement ID 74820  (CIFS 3.6.5.3.7) The non-acoustic sensors shall include a temperature sensor, and a pressure/depth sensor. Each will be functionally equivalent to those defined in the specification control drawing for AN/WQT-2 Array Sensor Subsystem (94117-5705196) to the extent practicable
	X
	

	4.31
	1
	Requirement ID 74850  (CIFS 3.6.5.4) A telemetry system to transmit the array motion and environmental sensor data to the TCG shall be provided.
	X
	

	4.32
	1
	Requirement ID 74860  (CIFS 3.6.5.4) The array motion and environmental sensors shall provide outputs that allow near-real-time monitoring of array pitch, roll, heading, depth, temperature and array’s speed through the water. Array motion, environmental, and speed sensors may not function or provide accurate information during active transmits
	X
	

	4.33
	1
	Requirement ID 74870  (CIFS 3.6.5.4) The System Recovery shall be TBD ms. (Time to be supplied by BAE after testing.) System has experienced no drop-outs
	X
	

	4.34
	1
	Requirement ID 74890  (CIFS 3.6.5.4.3) The transmit array shall contain one array speed through the water sensor, one heading sensor and three pitch and roll sensors
	X
	

	4.35
	2
	Requirement ID 74900  (CIFS 3.6.5.4.3) The speed through the water sensor, heading sensor and one pitch and roll sensor shall be located near the top of the transmit array.
	X
	

	4.36
	2
	Requirement ID 74910  (CIFS 3.6.5.4.3) The other pitch and roll sensors shall be located near the center and bottom of the array.
	X
	

	4.37
	1
	Requirement ID 74920  (CIFS 3.6.5.4.3) A telemetry system and any required signal conditioning shall be provided that will receive the data from the array motion and environmental sensors, and transmit this data via the umbilical cable to a topside telemetry receiver
	X
	

	4.38
	1
	Requirement ID 74930  (CIFS 3.6.5.4.3) The topside telemetry receiver shall convert this data into a format compatible with the TCG monitoring function and route this data to the TCG
	X
	

	4.39
	
	Requirement ID 74940  (CIFS 3.6.5.4.3)  The array motion sensor system shall be capable of interfacing with the TCG, and a stand-alone motion monitoring and recording system.
	X
	

	4.40
	2
	Requirement ID 76870  (CIFS 4.2.5) The NAS interfaces to the TCG shall be shown to conform to ICDs
	X
	

	4.41
	1
	Requirement ID 76930  (CIFS 4.2.6) NAS Formal performance certification tests shall be conducted at the Unit, Set, and Group levels of the CLTS hardware in accordance with Table 6 and Section 4.3, to Demonstrate that the system satisfies the performance requirements of this specification
	X
	

	4.42
	1
	Requirement ID 77040  (CIFS 4.2.6) NAS Performance certification tests shall be conducted in accordance with Government approved test plans submitted by the contractor.
	X
	


Appendix C 
CLTS Post Debrief FAT Results
	CLTS Post Test Debrief

	NAS  PRHD Sensor Operational Test
	Date:  1  March 2007_



	Hardware:  Non-Acoustic Sensors

	UUT S/N: #287, #289, #290
Test Equip S/N:

Calibration Date:


	Attendees:

Test Conductor:
Marc Hursh
  
Govt Witness:


Govt Witness:

  
PE: Sam Longbook


Other:
Randy Allen
  
Other:


	Comments:

Unit S/N #289 was misaligned between the inclinometers and the canister.  Removal of the canister lid and rotating two bolt positions corrected the issue.  Vendor will be contacted to ensure the unit need not be returned for reassembly.
One Failure Record Document will be generated for the misalignment.  (Additionally, one will be generated for the sensor leakages which occurred during characterization tests at Lake Seneca.)



	Summary of Results:



Requirements

FRDs





Pass

____39_

_______





Fail

_____0_

___2___





No Test 
_____1_

_______


	CLTS Post Test Debrief

	NAS Speed and Temperature Sensor Operational Test
	Date:  1 March 2007

	Hardware:  Non-Acoustic Sensors

	UUT P/N:  
Test Equip S/N: 222478
Calibration Date: 

	Attendees:

Test Conductor:
Marc Hursh
  
Govt Witness: 


Govt Witness:

  
PE: Sam Longbook


Other:
Randy Allen
  
Other:


	Comments:

No Anomalies Noted.


	Summary of Results:



Requirements

FRDs





Pass

___39__

_______





Fail

_______

_______





No Test 
____1__

_______


	CLTS Post Test Debrief

	NAS Electrical Burn In Test
	Date:  _______________



	Hardware:  Non-Acoustic Sensors

	UUT P/N:

Test Equip S/N:

Calibration Date:

	Attendees:

Test Conductor:
Marc Hursh
  
Govt Witness:


Govt Witness:

  
 PE: Sam Longbook


Other:

  
Other:


	Comments: No anomalies noted.

	Summary of Results:



Requirements

FRDs





Pass

_N/A___

_______





Fail

_______

_______





No Test 
_______

_______


	CLTS Post Test Debrief

	NAS End-to-End Operational Tests
	Date:  16 Feb 2007 –


22 Feb 2007


	Hardware:  Non-Acoustic Sensors

	UUT P/N: All sensors
Test Equip S/N:

Calibration Date:


	Attendees:

Test Conductor:
Marc Hursh
  
Govt Witness:


Govt Witness:

  
PE: Sam Longbook


Other:

  
Other:


	Comments:  No anomalies noted.


	Summary of Results:



Requirements

FRDs





Pass

__N/A__

_______





Fail

_______

_______





No Test 
_______

_______


Appendix D

CLTS Failure Report Document 
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UNCLASSIFIED

UNCLASSIFIED


