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1.0 
Introduction 

This test plan describes the tests and documents the results that will occur for the factory acceptance tests (FAT) of the CLTS Projector Element Assembly.  The CLTS Factory Acceptance Test (FAT) will consist of an initial three tests to evaluate a single CLTS slotted cylinder projector (SCP) in the factory environment by performing electrical and mechanical testing. The CLTS projector shell configuration was selected based on BAE Systems CLTS Prototype testing in FY2006-07.  The new insights gained and lessons learned from those tests have been embodied into the CLTS projector.  Thus those tests served as risk reduction for the CLTS projector fabrication.  The follow-on tests will be specific to ensure the CLTS Projector Element Assembly meets all assigned requirements contained within the Supplemental Clarification for the Critical Item Functional Specification for the Compact Low Frequency Active Transmit Subsystem (CLTS).    
The CLTS Factory Acceptance Test (FAT) consists of three tests: pre-hydro (pre-pressure) electrical test to determine the initial state of the projector element assembly. Followed by a number of Hydrostatic pressure cycle tests, and a final post-hydro (post-pressure) electrical test that is identical to the pre-hydro test, which verifies acceptance of the projector. The specific objectives are:

1. Pre-hydro electrical test is an in-air assembly acceptance test that measures the Resonance Frequency (fr), Anti-Resonance Frequency (fa), Effective Coupling (ke), Capacitance (C) and Dissipation (D) of the projector by measuring the in-air impedance of the projector. After which, the insulation resistance (IR) and Hipot test are measured to determine condition of wiring. All tests will have a minimum and maximum acceptable value that will be determined during the first several projector tests.

2. A pressure test will be performed in a hydrostatic pressure tank. This test will simulate descending in the water column, to verify the integrity if the structure and waterproof booting system. The test consists of 3 cycles of  0 psi to 270 psi change, with a twenty-five (25) minutes dwell at full pressure per cycle and at the end of each intermediate pressurization period, the pressure will be reduced to zero (0) depth for twenty (20) minutes while maintaining the CLTS Projector Element in a fully submerged state.
3. Post-hydro electrical test is an identical in-air assembly acceptance test as the pre-hydro test, which measures the fr, fa, ke, C and D of the projector by measuring the in-air impedance of the projector. After which, the insulation resistance (IR) and Hipot test are measured to determine condition of wiring. All tests will have a minimum and maximum acceptable value that will be determined during the first several projector tests. This test also determines if there was a failure of the waterproof boot or projector element assembly structure during the pressure test.
4. A FAT test data book shall be prepared upon completion of the FAT testing. This data book will also include the as built configuration recording the revisions and serial numbers as applicable. This report will be reviewed and approved by the Quality Assurance Engineer with the appropriate copies being delivered.
These tests will be used initially (first three projector element assemblies) to set an acceptance criteria for the projector element assembly to facilitate delivery of accepted projector assembly.  Until the acceptance criteria have been established performance goals have been established as guidelines to use for acceptance. Once the acceptance criterion has been established, this test plan/procedure will be used to ensure acceptable projector element assemblies. This test is a BAE Systems factory test only.
2.0  Test equipment
This test equipment is required to perform the projector element assembly factory acceptance tests, see Table 1.
Table 1.  CLTS Projector Element Assembly Required Test Equipment

	
	Equipment

	1
	Transducer test stand, containing a HP 4192A LF Impedance Analyzer.

	2
	Fluke MegOhm meter  Model 1550B

	3
	Hydrostatic Pressure tank capable of 300 psi and a +/- 5 psi pressure gauge.


3.0 
Test Facilities
All tests will occur at BAE Systems Merrimack, NH.

4.0 
Projector Element Assembly (8418540) Test Procedures

4.1
CLTS Projector Element Component Review (P/N 8418540)

The CLTS projector element (P/N 8418540) is comprised of many piece parts and subassemblies. Piece parts are inspected and reviewed as part of the receiving process, see Table 2. Any parts that do not meet drawing or purchase order specifications are set aside in a non-conforming material location for return.  All subassemblies are tracked via assembly route cards. As part of these route cards and the assembly process each subassembly undergoes in-process inspection and/or testing as well as a final quality assurance inspection and sign off prior to proceeding to the next assembly.  A component review check list will be completed to document as built configuration of the critical parts and subassemblies in each projector element. This check list will include part numbers, serial numbers (if applicable) and revision levels. Quality assurance will have a final sign-off of this check list, much like the sign off of the top assembly route card, to assure drawing specification, prior to FAT.  The parts that will be included in this component check-list are the Skin (P/N 8393046P2), Liner (P/N 8417507), Shell (P/N 8393045 P2), Shell Assembly (P/N 8417507), Ceramic Ring (P/N 8418468), Active Shell Assembly (P/N 8417505), FWD Flange (P/N 8393055), AFT Flange (P/N 8393054) Electrical Connectors (P/N 5720046P002), Tuning Inductor (P/N 8393076) and Support Tube (P/N 8393056). Parts 8393054, 8393055, and 8393056 are not serialized parts. 
Table 2.   CLTS Projector Element Assembly Impedance Measurements
	Part No.
	Description
	Revision
	Serial No. (S/N)
	Comments

	8393076
	Tuning Inductor
	
	
	

	8418540
	Projector Element
	
	
	

	8393055
	FWD Flange
	
	
	

	8393054
	AFT Flange
	
	
	

	8393056
	Support Tube
	
	
	

	5720046P002
	Electrical Connector (J1)
	
	
	

	5720046P002
	Electrical Connector (J2)
	
	
	

	8417505
	Active Shell Assy. / FWD
	
	
	

	
	8418468
	Ceramic Ring / Fwd
	
	
	

	
	8418468
	Ceramic Ring / Aft
	
	
	

	
	8393048
	Insulator
	
	
	

	
	8417506
	Shell Assy.
	
	
	

	
	8393046 P2
	Graphite skin
	
	
	

	
	8417508
	Outer shell, skin Modified
	
	
	

	
	8417507
	Liner
	
	
	

	
	8419488
	Skin and Liner Assembly
	
	
	

	
	8393045 P2
	Shell
	
	
	

	8417505
	Active Shell Assy. / AFT
	
	
	

	
	8418468
	Ceramic Ring / Fwd
	
	
	

	
	8418468
	Ceramic Ring / Aft
	
	
	

	
	8393048
	Insulator
	
	
	

	
	8417506
	Shell Assy.
	
	
	

	
	8393046 P2
	Graphite skin
	
	
	

	
	8417508
	Outer shell, skin Modified
	
	
	

	
	8417507
	Liner
	
	
	

	
	8419488
	Skin and Liner Assembly
	
	
	

	
	8393045 P2
	Shell
	
	
	


The following three tests comprise the initial Projector Element Assembly  Factory Acceptance Test.

4.2
Pre-Hydro Assembly Test (P/N 8418540)

Prior to Pressure testing the projector element assembly the following test shall be done.
Steps
1. Using the Transducer Test stand and the CLTS Pre-hydro test configuration selection. Attach the test stand impedance analyzer, red to positive and black to negative, to the projector element assembly 8418540, via the test jumper cable. The test will occur will the Transducer on a roller rack and operate in air at a voltage level not greater than 1 volt. Start the test software to Measure and Record: fr, fa, ke, C, D in Table 3.  
Table 3.  CLTS Projector Element Assembly Impedance Measurements
	Parameter
	Acceptable Min.
	Acceptable Max.

	fr (Hz)
	490
	520

	fa (Hz)
	519
	551

	ke
	0.327
	0.360

	C (uF) @ 40 Hz
	2.55
	2.67

	D
	0.0005
	0.0035


2. Disconnect the transducer Test stand and connect the Fluke MegaOhm Meter, red to positive and black to negative. Set the meter ramp function to on and set the test voltage to 500V. Measure and record in Table 4, IR (500 V) from Pin to Pin (P-P).
3. Now disconnect the Fluke MegaOhm Meter, short the element assembly (8418540) leads together, red to leads and black to aluminum shell. Set the meter ramp function to on and set the test voltage to 500V. Measure and record in table 4, IR (500 V) from Pin to Gnd (P-G). 
4. Connect the Fluke MegaOhm Meter, red to positive and black to negative. Set the meter ramp function to on and set the test voltage to 4200V. Measure and record in Table 4, Hipot (4200 V) from Pin to Pin (P-P).  Hipot test should remain at 4200V for 1 minute.
5. Now disconnect the Fluke MegaOhm Meter, short the active assembly (8418540) leads together, red to leads and black to aluminum shell. Set the meter ramp function to on and set the test voltage to 4200V. Measure and record in Table 4, Hipot (4200 V) from Pin to Gnd (P-G). Hipot test should remain at 4200V for 1 minute.
Table 4.  CLTS Projector Element Assembly Fluke MegaOhm Meter Measurements

	Parameter
	Acceptable Min.
	Acceptable Max.

	IR P-P
	550 Mohms
	3.5 Gohms

	IR P-G
	1.5 G ohms
	3.5 Tohms

	Hipot P-P
	550 Mohms
	3.5 Gohms

	Hipot P-G
	1.5 G ohms
	3.5 Tohms

	
	
	


Steps
6. Store the completed projector element in a clean, safe space until ready for pressure testing. 

4.3
Pressure test of Assembly (P/N 8418540)
The following pre-hydro testing, a water tight shorting plug (MSSL Short Plug) should be installed on J1 of the projector element assembly, while and open plug (MSSL Open) should be installed on J2 and the unit can be transported to the hydrostatic pressure tank for testing. The unit should be lowered into the tank and positioned in the tank either standing on the bottom flange or resting on its side on a projector element assembly cradle/roller rack. Once secure in the tank the tank can be closed and filled with water. 
Steps
1.  Weigh the projector element assembly using a crane scale. Ensure that the crane pick is single point and is evenly hung beneath the scale.  Record the weight in Table 5, Pre-Hydro..
Table 5.  CLTS Projector Element Assembly Weight Measurement (MSSL Plugs Installed)
	Parameter
	Measured Value
	Init:
	Time/Date

	Weight (Pre Hydro)
	
	
	

	Weight (Post Hydro)
	
	
	

	Change in weight
	 0 pounds
	
	



.
2. Subject the projector to a hydrostatic pressure test of 270 PSI +/- 5 PSI for twenty-five (25) minutes. Record gauge pressure and initial time at pressure on the data sheet
3. Return pressure to initial tank fill pressure (35-55 psi) and wait for twenty (20) minutes. Record gauge pressure and initial time at pressure on the data sheet
4. Subject the projector to a hydrostatic pressure test of 270 PSI +/- 5 PSI for twenty-five (25) minutes. Record gauge pressure and initial time at pressure on the data sheet
5. Return pressure to initial tank fill pressure (35-55 psi) for twenty (20) minutes. Record gauge pressure and initial time at pressure on the data sheet
6. Subject the projector to a hydrostatic pressure test of 270 PSI +/- 5 PSI for twenty-five (25) minutes. Record gauge pressure and initial time at pressure on the data sheet
7. Return pressure to ambient pressure (0 psi) and remove from tank. Record gauge pressure and initial time at pressure on the data sheet
8. Weigh the projector element (exactly as in step 1, including the shorting plug and open plug) assembly using a crane scale. Ensure that the crane pick is single point and is evenly hung beneath the scale.  Record the weight in record in the FAT Data Sheet
9. There should be zero (0) weight gain. If there is weight gain, immediately contact program engineering.

4.4
Post-Hydro Assembly Test (P/N 8418540)
After Pressure testing the projector element assembly (P/N 8418540) the following test should be done.

Steps
1. Using the Transducer Test stand and the CLTS Post-Hydro test configuration selection. Attach the test stand impedance analyzer, Red to positive and black to negative, to the projector element assembly (8418540).  Start the test software to Measure and Record in Table 6  fr, fa, ke, C, D.
Table 6.  CLTS Projector Element Assembly Impedance Measurement (Post-Hydro)
	Parameter
	Acceptable Min.
	Acceptable Max.



	fr (Hz)
	490
	520

	fa (Hz)
	519
	551

	ke
	0.327
	0.360

	C (uF)
	2.55
	2.67

	D
	0.0005
	0.0035


2. Disconnect the transducer Test stand and connect the Fluke MegaOhm Meter, red to positive and black to negative. Set the meter ramp function to on and set the test voltage to 500V. Measure and record in Table 7,   IR (500 V) from Pin to Pin (P-P). 

3. Now disconnect the Fluke MegaOhm Meter, short the projector element assembly (8418540) leads together, red to leads and black to aluminum shell. Set the meter ramp function to on and set the test voltage to 500V. Measure and record in Table 7, IR (500 V) from Pin to Gnd (P-G). 

4. Connect the Fluke MegaOhm Meter, red to positive and black to negative. Set the meter ramp function to on and set the test voltage to 4200V. Measure and record in Table 7, Hipot (4200 V) from Pin to Pin (P-P).  Hipot test should remain at 4200V for 1 minute.
5. Now disconnect the Fluke MegaOhm Meter, short the projector element assembly (8418540) leads together, red to leads and black to aluminum shell. Set the meter ramp function to on and set the test voltage to 4200V. Measure and record in Table 7, Hipot (4200 V) from Pin to Gnd (P-G).  Hipot test should remain at 4200V for 1 minute.
Table 7.   Element Assembly Fluke Megaohm Meter Measurements (Post-Hydro)
	Parameter
	Acceptable Min.
	Acceptable Max.

	IR P-P
	550 Mohms
	3.5 Gohms

	IR P-G
	1.5 G ohms
	3.5 Tohms

	Hipot P-P
	550 Mohms
	3.5 Gohms

	Hipot P-G
	1.5 G ohms
	3.5 Tohms




.
Steps
6. Store the completed projector element assembly in a clean, protected space until ready for installation into the Projector Assembly (8408277) or ready for shipment. 
Caution:  If the element assembly does not pass any of the tests listed, contact Program Engineering for resolution of the assembly under test.
4.5 Critical Item Function Specification (CIFS) All Element Requirements Testing
The CLTS Projector Element Assembly shall be tested to ensure the CLTS Projector Element Assembly meets all assigned requirements contained within the Supplemental Clarification for the Critical Item Functional Specification for the Compact Low Frequency Active Transmit Subsystem (CLTS).  
NOTE: Those requirements listed in Section 4.5 will be accomplished only once, on the first projector element.  The remainder will be tested on each projector element.
4.5.1 Requirement ID  73030 (CIFS 3.3.4)

The projector’s electrical connectors shall not show evidence of corrosion, contamination, or physical damage.

Steps
1. By Inspection.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.5.2 Requirement ID  73840 (CIFS 3.3.6.1.4)

Projector 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. By Inspection.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.5.3 Requirement ID  74740 (CIFS 3.6.5.1)

The maximum allowable in-air weight of the projector, excluding ancillary equipment shall be 1040 lbs.

Steps
1. By Demonstration.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.5.4 Requirement ID  77200 (CIFS 4.2.7.3)

Hydrostatic pressure test shall be conducted on all projectors in a pressure tank at a pressure equivalent to 600-foot depth (270 psig).

Steps
1. By Test.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.5.5 Requirement ID  77210 (CIFS 4.2.7.3)

Each projector element shall be cycled 3 times to this pressure for a period of twenty-five (25) minutes each cycle.

Steps
1. By Test.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.5.6 Requirement ID  77220 (CIFS 4.2.7.3)

At the end of each intermediate pressurization period, the pressure will be reduced to zero (0) depth for a period of 20 minutes while maintaining the projector in a fully submerged state.

Steps
1. By Test.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.5.7 Requirement ID  77230 (CIFS 4.2.7.3)

Requirement has been deleted, No longer required
4.5.8 Requirement ID  77240 (CIFS 4.2.7.3)

The insulation resistance and weight of the projector shall be measured and recorded after completion of the test.

Steps
1. By Test.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.5.9 Requirement ID  77250 (CIFS 4.2.7.3)

Insulation resistance after the test shall be greater than 500 Mohms.

Steps
1. By Test.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6 CIFS First Element Requirement Verification
4.6.1 Requirement ID 70430 (CIFS 3.2.3.2.2)
The MIL-HDBK-781 lower test MTBF of a transducer shall be no less than 3000 hours.

Steps
1. Similarity to LTS.  
2. Review LTS documentation.

Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.2 Requirement ID 70440 (CIFS 3.2.3.2.2) 

The transducer upper test MTBF shall be no less than 6000 hours.
Steps
1. Similarity to LTS.  
2. Review LTS documentation
Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.3 Requirement ID  70830 (CIFS 3.2.5.1.1)
The CLTS projectors shall operate from -2.2 to + 32 degrees C.
Steps
1. Similarity to LTS.  

2. Review LTS documentation.

Record PASS or FAIL on the Test Data Record in Appendix B.

4.6.4 Requirement ID  70840 (CIFS 3.2.5.1.1)
The CLTS projectors shall survive storage from -28 to +46 C.
Steps
1. Similarity to LTS.

2. Review LTS documentation

  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.5 Requirement ID  71100 (CIFS 3.2.5.1.4)
Finishes and coatings shall be applied to the Transmit Array Group (submerged components)  to inhibit the corrosion of base metal, flaking, peeling, or other evidence of deterioration for a life cycle greater than 5 (five) years when exposed to the salt water environment.
Steps
1. By Design.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.6 Requirement ID  71101 (CIFS 3.2.5.1.4)
Submerged components shall be corrosion resistant or have an external surface treatment or coating which is effective in inhibiting seawater corrosion over the units greater than 5 (five) year life. The intent of this specification is to significantly reduce corrosion related maintenance on applicable submerged components.
Steps
1. By Design.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.7 Requirement ID  71110 (CIFS 3.2.5.1.4)
Finishes and coatings shall be applied to the projectors submerged components to inhibit the corrosion of base metal, flaking, peeling, or other evidence of deterioration for a life cycle greater than 5 (five) years when exposed to the salt water environment.

Steps
1. By Design.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.8 Requirement ID  71230 (CIFS 3.2.5.1.6)
Projectors 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.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.9 Requirement ID  72250 (CIFS 3.3.2)
The assembly and installation of projectors shall be in accordance with MIL-STD-1686 (Electrostatic Protection).

Steps
1. By Inspection. Record PASS or FAIL on the Test Data Record in Appendix B
4.6.10 Requirement ID  72330 (CIFS 3.3.2.1)
The Projectors will be characterized against requirements specified in MIL-STD-461 for surface ships.

Steps
1. By Design.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.11 Requirement ID  72530 (CIFS 3.3.2.2)
The Projectors shall conform to the bonding and grounding requirements of MIL-STD-1310.

Steps
1. By Design.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.12 Requirement ID  72730 (CIFS 3.3.2.3)
Projector assemblies and equipment enclosures shall be marked IAW MIL-STD-1686. (Electrostatic Protection)
Steps
1. By Inspection. Record PASS or FAIL on the Test Data Record in Appendix B
4.6.13 Requirement ID  72830 (CIFS 3.3.2.3)
Projector  Electrostatic-discharge sensitive nonstandard parts shall be marked with the sensitive electronic device symbol of MIL-STD-129.

Steps
1. By Inspection. Record PASS or FAIL on the Test Data Record in Appendix B
4.6.14 Requirement ID  72930 (CIFS 3.3.3)
Projector 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 Inspection. Record PASS or FAIL on the Test Data Record in Appendix B
4.6.15 Requirement ID  73020 (CIFS 3.3.4)
Protective coatings on metal projector surfaces shall be free from scratches or other evidence of physical damage.

Steps
1. By Inspection. There are no coatings per drawing 8418540-1 for the projector element and drawing 8408277-1 for the projector assembly.

2. Record PASS or FAIL on the Test Data Record in Appendix B
4.6.16 Requirement ID  73230 (CIFS 3.3.6)
Projector 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.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.17 Requirement ID  73430 (CIFS 3.3.6.1.2)
There shall be no dangerously sharp corners or edges on Projector equipment.

Steps
1. By Design.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.18 Requirement ID  74020 (CIFS 3.5.1.1)
For the towed components, LRU shall consist of projector elements.

Steps
1. By Design.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.19 Requirement ID  74070 (CIFS 3.5.1.1)
Any special tooling or equipment required for the disconnect and connect functions in an element replacement shall be provided.

Steps
1. By Design.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.20 Requirement ID  74230 (CIFS 3.5.2.2)
The Projectors 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.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.21 Requirement ID  74610 (CIFS 3.6.5.1)
Design and attachment of ancillary equipment will utilize corrosion resistant materials with the emphasis of reducing maintenance actions (upkeep) and total life cycle cost.

Steps
1. By Design.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.22 Requirement ID  74660 (CIFS 3.6.5.1)
The projector shall operate in the transmit array without experiencing static or dynamic stress levels or voltage levels that would result in damage to the projector under any of the specified combinations of operating frequency, depth, or beam steering angle.

Steps
1. By Design.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.23 Requirement ID  74680 (CIFS 3.6.5.1)
A proven projector design will have been reliability tested by the Government at drive conditions which will deliver the transmit array performance requirements of section 3.2 for a minimum of 50 million transmission cycles, or the equivalent, through documented use in existing Navy system(s).

Steps
1. By Similarity to LTS.

2. Review LTS documentation

  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.24 Requirement ID  74710 (CIFS 3.6.5.1)
Array projector assemblies shall not draw greater than 16 amps rms through the array’s electro-mechanical tow cable.

Steps
1. By Design.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.25 Requirement ID  74720 (CIFS 3.6.5.1)
The projector actuator will be composed of conventional Lead Zirconate Titanate ceramic, which is formulated to resist change due to applied stress and driving fields, and have high electro-mechanical coupling. For reliability purposes, the projector’s actuator will be restricted to an operational field level 10 Volts rms/mil of piezoelectric ceramic thickness, average. The average ceramic thickness is determined by the simple average of the thickness measurements at each corner of the piezoelectric element.

Steps
1. By Design.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.26 Requirement ID  74780 (CIFS 3.6.5.1.1)
The maximum allowable length from the tip of the forward nose cone to the tip of the aft fin and fairing cone shall be less than 81" and the width of the projector including stabilizing fairing(s) and fin(s), and electrical tuning components (excluding suspension hardware) shall be equal to or less than 20 1/2 inches.
Steps
1. By Inspection.  Refer to drawing 8418540-1

Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.27 Requirement ID  74800 (CIFS 3.6.5.1.2)
The projector end of the cable between the WSJB and the projector shall use MSS-L connectors.

Steps
1. By Design.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.28 Requirement ID  77270 (CIFS 4.2.7.4)
The following items shall be Demonstrated to meet the 15,000 foot altitude requirement in accordance with MIL-STD-810, Low Pressure (Altitude), Procedure I: one power amplifier unit and one projector. Prior developed hardware for which the contractor can provide altitude test documentation need not be retested.

Steps
1. By Test.  Record PASS or FAIL on the Test Data Record in Appendix B.
4.6.29 Requirement ID  77270 (CIFS 4.2.7.4)
All Projector equipment weighing more than 150 pounds shall have blind lifting eyes in accordance with the guidance of MIL-HDBK-2036.

Steps
1. By Design.  Record PASS or FAIL on the Test Data Record in Appendix B.
Appendix A:
Projector Element Assembly (8418540) Requirements Verification Traceability Matrix
	Req ID:
	Source Para:
	Requirement Description:
	Verification Method:

	70430
	3.2.3.2.2
	The lower test MTBF of a transducer shall be no less than 3000 hours. 
	By Similarity to LTS

	70440
	3.2.3.2.2
	The transducer upper test MTBF shall be no less than 6000 hours. 
	By Similarity to LTS

	70830
	3.2.5.1.1
	The CLTS projectors shall operate from -2.2 to + 32 degrees C.
	By Similarity to LTS

	70840
	3.2.5.1.1
	The CLTS projectors shall survive storage from -28 to +46 C.
	By Similarity to LTS

	71100
	3.2.5.1.4
	3.2.5.1.4 Corrosion. Finishes and coatings shall be applied to the Transmit Array Group (submerged components)  to inhibit the corrosion of base metal, flaking, peeling, or other evidence of deterioration for a life cycle greater than 5 (five) years when exposed to the salt water environment.
	By Design

	71101
	3.2.5.1.4
	Submerged components shall be corrosion resistant or have an external surface treatment or coating which is effective in inhibiting seawater corrosion over the units greater than 5 (five) year life. The intent of this specification is to significantly reduce corrosion related maintenance on applicable submerged components.
	By Design

	71110
	3.2.5.1.4
	Finishes and coatings shall be applied to the projectors submerged components to inhibit the corrosion of base metal, flaking, peeling, or other evidence of deterioration for a life cycle greater than 5 (five) years when exposed to the salt water environment. 
	By Design

	71230
	3.2.5.1.6
	Projectors 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

	72250
	3.3.2
	The assembly and installation of projectors shall be in accordance with MIL-STD-1686.
	Inspection

	72330
	3.3.2.1
	The Projectors will be characterized against requirements specified in MIL-STD-461 for surface ships. 
	Goal. By Design

	72530
	3.3.2.2
	The Projectors shall conform to the bonding and grounding requirements of MIL-STD-1310. 
	By Design

	72730
	3.3.2.3
	Projector assemblies and equipment enclosures shall be marked IAW MIL-STD-129 
	Inspection

	72830
	3.3.2.3
	Projector  Electrostatic-discharge sensitive nonstandard parts shall be marked with the sensitive electronic device symbol of MIL-STD-1686.
	Inspection

	72930
	3.3.3
	Projector 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.
	Inspection

	73010
	3.3.4
	The external boot of the projectors shall be free from cuts or tears and shall be fully bonded to its mating surface(s). 
	Inspection

	73020
	3.3.4
	Protective coatings on metal projector surfaces shall be free from scratches or other evidence of physical damage. 
	Inspection

	73030
	3.3.4
	The projector’s electrical connectors shall not show evidence of corrosion, contamination, or physical damage.
	Inspection

	73200
	3.3.6
	The 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

	73230
	3.3.6
	Projector 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

	73400
	3.3.6.1.2
	There shall be no dangerously sharp corners or edges on equipment. 
	By Design

	73430
	3.3.6.1.2
	There shall be no dangerously sharp corners or edges on Projector equipment. 
	By Design

	73840
	3.3.6.1.4
	Projector 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

	74020
	3.5.1.1
	For the towed components, LRU shall consist of projector elements.
	By Design

	74070
	3.5.1.1
	Any special tooling or equipment required for the disconnect and connect functions in an element replacement shall be provided. 
	By Design

	74230
	3.5.2.2
	The Projectors 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

	74610
	3.6.5.1
	Design and attachment of ancillary equipment will utilize corrosion resistant materials with the emphasis of reducing maintenance actions (upkeep) and total life cycle cost.
	By Design

	74660
	3.6.5.1
	The projector shall operate in the transmit array without experiencing static or dynamic stress levels or voltage levels that would result in damage to the projector under any of the specified combinations of operating frequency, depth, or beam steering angle. 
	By Design

	74680
	3.6.5.1
	A proven projector design will have been reliability tested by the Government at drive conditions which will deliver the transmit array performance requirements of section 3.2 for a minimum of 50 million transmission cycles, or the equivalent, through documented use in existing Navy system(s).
	Similarity to LTS

	74710
	3.6.5.1
	Array projector assemblies shall not draw greater than 16 amps rms through the array’s electro-mechanical tow cable.
	By Design

	74720
	3.6.5.1
	The projector actuator will be composed of conventional Lead Zirconate Titanate ceramic, which is formulated to resist change due to applied stress and driving fields, and have high electro-mechanical coupling. For reliability purposes, the projector’s actuator will be restricted to an operational field level 10 Volts rms/mil of piezoelectric ceramic thickness, average. The average ceramic thickness is determined by the simple average of the thickness measurements at each corner of the piezoelectric element.
	By Design

	74740
	3.6.5.1
	The maximum allowable in-air weight of the projector, excluding ancillary equipment shall be 1040 lbs. 
	Demonstration 

	74780
	3.6.5.1.1
	The maximum allowable length from the tip of the forward nose cone to the tip of the aft fin and fairing cone shall be less than 81" and the width of the projector including stabilizing fairing(s) and fin(s), and electrical tuning components (excluding suspension hardware) shall be equal to or less than 20 1/2 inches.
	Inspection

	74800
	3.6.5.1.2
	The projector end of the cable between the WSJB and the projector shall use MSS-L connectors.
	By Design

	74810
	3.6.5.3
	BAE Systems shall provide the projector fairings. 
	By Design

	77200
	4.2.7.3
	Hydrostatic pressure test shall be conducted on all projectors in a pressure tank at a pressure equivalent to 600-foot depth (270 psig). 
	Test

	77210
	4.2.7.3
	Each projector element shall be cycled 3 times to this pressure for a period of twenty-five (25) minutes each cycle. 
	Test

	77220
	4.2.7.3
	At the end of each intermediate pressurization period, the pressure will be reduced to zero (0) depth for a period of 20 minutes while maintaining the projector in a fully submerged state. 
	Goal: Test

	77240
	4.2.7.3
	The insulation resistance and weight of the projector shall be measured and recorded after completion of the test. 
	Test

	77250
	4.2.7.3
	Insulation resistance after the test shall be greater than 500 Mohms.
	Test

	77270
	4.2.7.4
	The following items shall be Demonstrated to meet the 15,000 foot altitude requirement in accordance with MIL-STD-810, Low Pressure (Altitude), Procedure I: one power amplifier unit and one projector. Prior developed hardware for which the contractor can provide altitude test documentation need not be retested.
	Test

	77630
	5
	All Projector equipment weighing more than 150 pounds shall have blind lifting eyes in accordance with the guidance of MIL-HDBK-2036. 
	By Design


APPENDIX B:
TEST DATA RECORD
	CLTS Projector Factory Acceptance Test Data Record

PROJECTOR ELEMENT COMPONENT / CONFIGURATION REVIEW

	Hardware:  Projector Element Assembly,  P/N: 8418540
	Page ______ of _______

	UUT S/N: ____________________________
	Date:  _______________

	Attendees:  PE: ______________
                                               Govt. Witness:______________________


	Part No.
	Description
	     Revision
	     Serial No. (S/N)
	Comments

	8393076
	       Tuning Inductor
	
	
	

	8418540
	       Projector Element
	
	
	

	8393055
	       FWD Flange
	
	
	

	8393054
	       AFT Flange
	
	
	

	8393056
	       Support Tube
	
	
	

	       5720046P002
	       Electrical Connector (J1)
	
	
	

	       5720046P002
	        Electrical Connector (J2)
	
	
	

	8417505
	        Active Shell Assy. / FWD
	
	
	

	
	8418468
	        Ceramic Ring / Fwd
	
	
	

	
	8418468
	        Ceramic Ring / Aft
	
	
	

	
	8393048
	  Insulator
	
	
	

	
	8417506
	         Shell Assy.
	
	
	

	
	    8393046 P2
	       Graphite skin
	
	
	

	
	8417508
	      Outer shell, skin Modified
	
	
	

	
	8417507
	       Liner
	
	
	

	
	8419488
	     Skin and Liner Assembly
	
	
	

	
	     8393045 P2
	        Shell
	
	
	

	8417505
	       Active Shell Assy. / AFT
	
	
	

	
	8418468
	        Ceramic Ring / Fwd
	
	
	

	
	8418468
	        Ceramic Ring / Aft
	
	
	

	
	8393048
	        Insulator
	
	
	

	
	8417506
	        Shell Assy.
	
	
	

	
	      8393046 P2
	       Graphite skin
	
	
	

	
	8417508
	      Outer shell, skin Modified
	
	
	

	
	8417507
	        Liner
	
	
	

	
	8419488
	     Skin and Liner Assembly
	
	
	

	
	     8393045 P2
	        Shell
	
	
	


	CLTS Projector Factory Acceptance Test Data Record

PRE-HYDRO ASSEMBLY TEST

	Hardware:  
Projector Element Assembly,  P/N: 8418540
	Date:  _______________
Page ______ of _______

	UUT S/N: ____________________________
	Test Equip S/N:

Calibration Due Date:

	Attendees:
Test Conductor:

  
PE:


Govt. Witness:

  
Other:
                                                      

	Parameter
	Measured Value
	Acceptable Min.
	Acceptable Max.
	Operator/Date

	fr (Hz)
	
	490
	520
	

	fa (Hz)
	
	519
	551
	

	ke
	
	0.327
	0.360
	

	C (uF)
	
	2.55
	2.67
	

	D
	
	0.0005
	0.0035
	

	IR P-P
	
	550 Mohms
	3.5 Gohms
	

	IR P-G
	
	1.5 G ohms
	3.5 Tohms
	

	Hipot P-P
	
	550 Mohms
	3.5 Gohms
	

	Hipot P-G
	
	1.5 G ohms
	3.5 Tohms
	

	


	CLTS Projector Factory Acceptance Test Data Record

PRESSURE TEST

	Hardware:  
Projector Element Assembly,  P/N: 8418540
	Date:  _______________
Page ______ of _______

	UUT S/N: ____________________________
	Test Tank Equip S/N:

Calibration Due Date:
Scale Equip Model No.  S/N:

Calibration Due Date:

	Attendees:
Test Conductor:

  
PE:


Govt. Witness:

  
Other:
                                                      

	For Information Only: 
(redundant due to unit shipping) To be filled out at Pressure tank prior to testing.

Pre-Hydro

	Parameter
	Measured Value
	Operator
	Date/Time
	

	Weight
	
	
	
	

	PRESSURE TEST

	Parameter
	Measured Pressure
	Operator
	Date/Time
	

	0 psi (Start)
	
	
	
	

	Max. Pressure
	
	
	
	

	Fill Pressure (35-55 psi)
	
	
	
	

	Max Pressure
	
	
	
	

	Fill Pressure (35-55 psi)
	
	
	
	

	Max Pressure
	
	
	
	

	0 psi (Stop)
	
	
	
	

	Post-Hydro

	Parameter
	Measured Value
	Operator/Date
	

	Weight
	
	
	

	

	Delta Weight
	
	
	


	CLTS Projector Factory Acceptance Test Data Record

POST-HYDRO ASSEMBLY TEST

	Hardware:  
Projector Element Assembly,  P/N: 8418540
	Date:  _______________
Page ______ of _______

	UUT S/N: ____________________________
	Test Equip S/N:

Calibration Due Date:

	Attendees:
Test Conductor:

  
PE :


Govt. Witness:

  
Other:______________________________

	Parameter
	Measured Value
	Acceptable Min.
	Acceptable Max.


	Operator/Date

	fr (Hz)
	
	490
	520
	

	fa (Hz)
	
	519
	551
	

	ke
	
	0.327
	0.360
	

	C (uF)
	
	2.55
	2.67
	

	D
	
	0.0005
	0.0035
	

	IR P-P
	
	550 Mohms
	3.5 Gohms
	

	IR P-G
	
	1.5 G ohms
	3.5 Tohms
	

	Hipot P-P
	
	550 Mohms
	3.5 Gohms
	

	Hipot P-G
	
	1.5 G ohms
	3.5 Tohms
	

	For Information ONLY  

	Parameter
	Measured Value
	Acceptable Min.
	Acceptable Max.
	Operator/Date

	Weight
	
	1017
	1033
	


	CLTS Projector Factory Acceptance Test Data Record
FINAL INSPECTION REVIEW

	Projector Assembly (8408277) / Projector Element Assembly (8418540)
(These Requirements Will Be Tested on Each UUT)
	Page ____ of _____

	UUT S/N: ___________________________
	Date: ________________

	Attendees:
Test Conductor:

PE:
 _________________________________
Other:

  Govt. Witness:__________________________

	PARA
	REQ #
	REQUIRED
	PASS
	FAIL

	3.3.4
	73030
	The projector’s electrical connectors shall not show evidence of corrosion, contamination, or physical damage.
	
	

	3.3.6.1.4
	73840
	Projector 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.
	
	

	3.6.5.1
	74740
	The maximum allowable in-air weight of the projector, excluding ancillary equipment shall be 1040 lbs.  (See Para 4.2 Step 6)
	
	

	4.2.7.3
	77200
	Hydrostatic pressure test shall be conducted on all projectors in a pressure tank at a pressure equivalent to 600-foot depth (270 psig). 
(See Para 4.3)
	
	

	4.2.7.3
	77210
	Each projector element shall be cycled 3 times to this pressure for a period of twenty-five (25) minutes each cycle.  (See Para 4.3)
	
	

	4.2.7.3
	77220
	At the end of each intermediate pressurization period, the pressure will be reduced to zero (0) depth for a period of 20 minutes while maintaining the projector in a fully submerged state.  (See Para 4.3)
	
	

	4.2.7.3
	77240
	The insulation resistance and weight of the projector shall be measured and recorded after completion of the test.  (See Para 4.3 Step 7)
	
	

	4.2.7.3
	77250
	Insulation resistance after the test shall be greater than 500 Mohms. (See Para 4.34)
	
	


	CLTS Projector Factory Acceptance Test Data Record
FINAL INSPECTION REVIEW

	Projector Assembly (8408277) / Projector Element Assembly (8418540)

(These Requirements Will Be Tested only on First UUT)
	Page ____ of _____

	UUT S/N: ___________________________
	Date: ________________

	Attendees:
Test Conductor:

    PE:
 _________________________________
Other:____________________________________  Govt. Witness:__________________________

	PARA
	REQ #
	REQUIRED
	PASS
	FAIL

	3.2.3.2.2
	70430
	The lower test MTBF of a transducer shall be no less than 3000 hours. 
	
	

	3.2.3.2.2
	70440
	The transducer upper test MTBF shall be no less than 6000 hours. 
	
	

	3.2.5.1.1
	70830
	The CLTS projectors shall operate from -2.2 to + 32 degrees C.
	
	

	3.2.5.1.1
	70840
	The CLTS projectors shall survive storage from -28 to +46 C.
	
	

	3.2.5.1.4
	71100
	3.2.5.1.4 Corrosion. Finishes and coatings shall be applied to the Transmit Array Group (submerged components)  to inhibit the corrosion of base metal, flaking, peeling, or other evidence of deterioration for a life cycle greater than 5 (five) years when exposed to the salt water environment.
	X
	

	3.2.5.1.4
	71101
	Submerged components shall be corrosion resistant or have an external surface treatment or coating which is effective in inhibiting seawater corrosion over the units greater than 5 (five) year life. The intent of this specification is to significantly reduce corrosion related maintenance on applicable submerged components.
	X
	

	3.2.5.1.4
	71110
	Finishes and coatings shall be applied to the projectors submerged components to inhibit the corrosion of base metal, flaking, peeling, or other evidence of deterioration for a life cycle greater than 5 (five) years when exposed to the salt water environment. 
	X
	

	3.2.5.1.6
	71230
	Projectors 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
	

	3.3.2
	72250
	The assembly and installation of projectors shall be in accordance with MIL-STD-1686.
	
	

	3.3.2.1
	72330
	The Projectors will be characterized against requirements specified in MIL-STD-461 for surface ships. 
	X
	

	3.3.2.2
	72530
	The Projectors shall conform to the bonding and grounding requirements of MIL-STD-1310. 
	X
	

	3.3.2.3
	72730
	Projector assemblies and equipment enclosures shall be marked IAW MIL-STD-129. 
	
	

	3.3.2.3
	72830
	Projector  Electrostatic-discharge sensitive nonstandard parts shall be marked with the sensitive electronic device symbol of            MIL-STD- 1686.
	
	

	3.3.3
	72930
	Projector 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.
	
	

	3.3.4
	73010
	The external boot of the projectors shall be free from cuts or tears and shall be fully bonded to its mating surface(s). 
	
	

	3.3.4
	73020
	Protective coatings on metal projector surfaces shall be free from scratches or other evidence of physical damage. 
	
	

	3.3.6
	73200
	The 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
	

	3.3.6
	73230
	Projector 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
	

	3.3.6.1.2
	73400
	There shall be no dangerously sharp corners or edges on equipment. 
	X
	

	3.3.6.1.2
	73430
	There shall be no dangerously sharp corners or edges on Projector equipment. 
	X
	

	3.5.1.1
	74020
	For the towed components, LRU shall consist of projector elements.
	X
	

	3.5.1.1
	74070
	Any special tooling or equipment required for the disconnect and connect functions in an element replacement shall be provided. 
	X
	

	3.5.2.2
	74230
	The Projectors 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
	

	3.6.5.1
	74610
	Design and attachment of ancillary equipment will utilize corrosion resistant materials with the emphasis of reducing maintenance actions (upkeep) and total life cycle cost.
	X
	

	3.6.5.1
	74660
	The projector shall operate in the transmit array without experiencing static or dynamic stress levels or voltage levels that would result in damage to the projector under any of the specified combinations of operating frequency, depth, or beam steering angle. 
	X
	

	3.6.5.1
	74680
	A proven projector design will have been reliability tested by the Government at drive conditions which will deliver the transmit array performance requirements of section 3.2 for a minimum of 50 million transmission cycles, or the equivalent, through documented use in existing Navy system(s).
	X
	

	3.6.5.1
	74710
	Array projector assemblies shall not draw greater than 15 amps rms through the array’s electro-mechanical tow cable.
	X
	

	3.6.5.1
	74720
	The projector actuator will be composed of conventional Lead Zirconate Titanate ceramic, which is formulated to resist change due to applied stress and driving fields, and have high electro-mechanical coupling. For reliability purposes, the projector’s actuator will be restricted to an operational field level 10 Volts rms/mil of piezoelectric ceramic thickness, average. The average ceramic thickness is determined by the simple average of the thickness measurements at each corner of the piezoelectric element.
	X
	

	3.6.5.1.1
	74780
	The maximum allowable length from the tip of the forward nose cone to the tip of the aft fin and fairing cone shall be less than 81" and the width of the projector including stabilizing fairing(s) and fin(s), and electrical tuning components (excluding suspension hardware) shall be equal to or less than 20 1/2 inches.
	
	

	3.6.5.1.2
	74800
	The projector end of the cable between the WSJB and the projector shall use MSS-L connectors.
	X
	

	3.6.5.3
	74810
	BAE Systems shall provide the projector fairings. 
	X
	

	4.2.7.4
	77270
	The following items shall be Demonstrated to meet the 15,000 foot altitude requirement in accordance with MIL-STD-810, Low Pressure (Altitude), Procedure I: one power amplifier unit and one projector. Prior developed hardware for which the contractor can provide altitude test documentation need not be retested.
	
	

	5
	77630
	All Projector equipment weighing more than 150 pounds shall have blind lifting eyes in accordance with the guidance of MIL-HDBK-2036. 
	X
	


APPENDIX C:
CLTS Post Debrief FAT Results

	CLTS Post Test Debrief

	Pre-Hydro Assembly Test (P/N8418540)
	Date:  _______________



	Projector Element Assembly

	P/N: 8418540
UUT S/N:


	Attendees:

Test Conductor:

  
Govt Witness:


Govt Witness:

  
MS&PA:


Other:

  
Other:


	Comments:



	Summary of Results:



Requirements

PCRs





Pass

_______

_______





Fail

_______

_______





No Test 
_______

_______


	CLTS Post Test Debrief

	Pressure test of Assembly (P/N 8418540)
	Date:  _______________



	Projector Element Assembly

	P/N: 8418540
UUT S/N:


	Attendees:

Test Conductor:

  
Govt Witness:


Govt Witness:

  
MS&PA:


Other:

  
Other:


	Comments:



	Summary of Results:



Requirements

PCRs





Pass

_______

_______





Fail

_______

_______





No Test 
_______

_______


	CLTS Post Test Debrief

	Post-Hydro Assembly Test (P/N 8418540)
	Date:  _______________



	Projector Element Assembly

	P/N: 8418540
UUT S/N:


	Attendees:

Test Conductor:

  
Govt Witness:


Govt Witness:

  
MS&PA:


Other:

  
Other:


	Comments:



	Summary of Results:



Requirements

PCRs





Pass

_______

_______





Fail

_______

_______





No Test 
_______

_______


1
UNCLASSIFIED

PAGE  
UNCLASSIFIED


