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1.0 Scope.  This Statement of Work (SOW) defines the efforts required to produce lithium manganese dioxide nonrechargeable batteries in accordance with documents listed in the requirements section of this SOW.  The items being purchased are BA-X590, BA-X588, BA-X598, BA-X112, BA-X557.

2.0 Applicable Documents.  The following documents are applicable to the extent cited.

	2.1  Military Specifications



	Document
	Document Title
	Applicability

	MIL-PRF-49471B(CR) with Amendment 1
	Performance Specification Batteries, Non-rechargeable, High Performance


	3.0, 3.3.1, 3.4.1, 3.4.1.1.1, 3.6.1.a, 3.6.2, 3.6.9.1, 3.7.1, 3.7.1.2, 3.7.1.2.1, 3.7.1.3, 3.7.1.3.2, 3.7.1.3.3, 3.7.1.3.6, 3.10.4, 3.11.1.2.e, Table 2

	MIL-PRF-49471/3A(CR) with Amendment 1
	Performance Specification Sheet, Battery, Non-rechargeable, High Performance, BA-X590/U


	3.0, 3.3.1

	MIL-PRF-49471/7A(CR) with Amendment 1
	Performance Specification Sheet, Battery, Non-rechargeable, High Performance, BA-X588/U


	3.0, 3.3.1

	MIL-PRF-49471/2A(CR) with Amendment 1
	Performance Specification Sheet, Battery, Non-rechargeable, High Performance, BA-X598/U


	3.0, 3.3.1

	MIL-PRF-49471/10A(CR)

with Amendment 2
	Performance Specification Sheet, Battery, Non-rechargeable, High Performance, BA-X112/U


	3.0, 3.3.1, 3.11.1.2.e (18)

	MIL-PRF-49471/6A(CR) with Amendment 1
	Performance Specification Sheet, Battery, Non-rechargeable, High Performance, BA-X557/U


	3.0, 3.3.1


	2.2  Military Standards



	Document No.
	Document Title
	

	MIL-STD-129
	Standard Practice for Military Marking
	3.10.3


	2.3  Military Handbooks



	Document No.
	Document Title
	

	None
	
	


	2.4  Commercial Documents

 
	 

	Document No.
	Document Title
	

	ASTM D 3951-98

ASTM D 4919

CFR 49

ST/SG/AC.10/11 Rev 3

ST/SG/AC.10/27 Add. 2
	Standard Practice for Commercial Packaging

Standard Specification For Testing of Hazardous Materials Packaging

Code of Federal Regulations (CFR)

United Nations (UN) Recommendations on the Transport of Dangerous Goods

United Nations (UN) Recommendations on the Transport of Dangerous Goods

 
	3.10.1, 3.10.5

3.10.6

3.10.3, 3.10.5, 3.11.1.2d

3.11.1.2e, Table 3

3.11.1.2e, Table 3

	ANSI/IPC-T-50
	Terms and Definitions for Interconnecting and Packaging Electronic Circuits


	3.9.3

	IPC-A-610
	Acceptability of Printed Board Assemblies


	3.9.4

	ANSI/J-STD-001
	Requirements for Soldered Electrical and Electronic Assemblies


	3.9.3

	IPC-A-600
	Acceptability of Printed Boards


	3.9.4

	UL-1642
	Standard for Lithium Batteries
	3.11.1.2.e, Table 3


3.0 Requirements.  The contractor shall produce the lithium manganese dioxide batteries in the quantity set forth in Section B of the contract in accordance with the documents listed in the requirements section of this SOW and this SOW.  This SOW and the performance documents MIL-PRF-49471B, MIL-PRF-49471/3A, MIL-PRF-49471/7A, MIL-PRF-49471/2A, MIL-PRF-49471/10A and MIL-PRF-49471/6A with applicable amendments govern over any other document cited in this SOW.

3.1.  Post-Award Orientation Conference.  Within 60 days after contract award, a Post-Award Orientation Conference will be convened by the Contracting Officer. The conference shall be conducted in accordance with FAR 42.503 procedures at the contractor's manufacturing facility.

3.2.  Cell and Battery Production.  Cell and battery production location shall be as specified elsewhere in this contract.

3.3  Requirements for Configuration Control.

3.3.1  Configuration Baseline.  The applicable Government Configuration Baseline (GCB) for the listed Configuration Item (CI) is as follows:

	CI
	GCB

MIL-PRF-49471B(CR), 30 November 2000 with Amendment 1 dated 25 April 2002, Exceptions to Specifications, 9 January 2004 cited elsewhere in this contract AND:
	DATE

	BA-X590
	MIL-PRF-49471/3A(CR) with Amendment 1 dated 25 April 2002.
	30 November 2000

	BA-X588
	MIL-PRF-49471/7A(CR) with Amendment 1 dated 25 April 2002.

(there are no exceptions to these documents)
	30 November 2000

	BA-X598
	MIL-PRF-49471/2A(CR) with Amendment 1 dated 25 April 2002.

(there are no exceptions to these documents)
	30 November 2000

	BA-X112
	MIL-PRF-49471/10A(CR) with Amendment 2 dated 25 April 2002
	30 November 2000

	BA-X557
	MIL-PRF-49471/6A(CR) with Amendment 1 dated 25 April 2002.
	30 November 2000


3.3.2  Configuration.  Each CI, as developed/built and delivered, shall conform to the cited GCB.  Configuration changes not affecting the GCB also require Government approval prior to incorporation.

3.3.2.1 Contractor Configuration Baseline (CCB).  Once First Article Testing has been approved, no departures from the approved first article configuration are acceptable except for changes or departures which are submitted in accordance with DI-MISC-80711A and are approved by the Government.  Configuration control shall be effected by submitting the contractor’s internal changes, i.e. engineering change orders, to the Government for approval.

3.3.2.1.1  The contractor shall indicate in the proposed change a justification and whether the change has an impact on performance, cost, safety or schedule.  An impact on any of these areas shall be fully explained with adequate corrective action and get well plan as applicable.

3.3.2.1.2  Information to assist the Government in the review of the change shall be provided to the Government at no additional cost.

3.3.3  Departures from GCB.  No changes or departures from the GCB are acceptable except for changes or departures which are submitted in accordance with DI-MISC-80711A and this SOW and are approved by the Government and which are made applicable to the contract by the Procuring Contracting Officer (PCO).  Configuration Control shall be effected by the Configuration Control Documents (CCDs) as follows:

3.3.3.1  Value Engineering Change Proposal (VECP).  A VECP includes both the engineering change and the supporting documentation by which the change is described and suggested.  A VECP describes changes to the GCB.  The VECP identifies proposed cost savings for the program.  The contractor shall follow the guidance in Section I of this contract for VECPs. 

3.3.3.2  Request for Waiver (RFW) describes a departure from configuration documentation for a specific number of units or period of time.  Contractor shall identify the impact of the RFW on performance and delivery of the affected batteries.  Compensation must be addressed in the RFW when submitted.

3.3.3.3  Contractor shall provide all supporting program or cost data with the CCD.  The contractor shall uniquely and sequentially identify each VECP or RFW.  The identification number shall be of the format RFW-A123-001 or VECP-A123-001 where A123 shall be replaced by the last four digits of the contract number and 001 is the sequential number assigned to the RFW or VECP.

3.3.4  Identification of Authorized Personnel.  30 Days after Contract (DAC), the contractor shall identify to the PCO, Administrative Contracting Officer (ACO), and the technical office identified on the DD Form 1423 for DI-MISC-80711A, the name(s) of the official(s) of its organization who are authorized to submit CCDs.
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Data Item Description DI-MISC-80711A: Delete block 10 instructions entirely and follow instructions in SOW 3.3.

The contractor shall prepare and submit Configuration Control Documents in accordance with the SOW section for Configuration Control (Para 3.3) when a change to or departure from a government or contractor contractual baseline document is deemed necessary. All deliveries shall be in hard copy or email attachment in Microsoft WORD format.
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3.3.5  Documentation.  The contractor shall document by serial number and date code each battery configuration in relation with the contractor’s baseline.  The data in use shall be available for government review and use.

3.3.6  Use of CB Data.  The contractor shall assure that all necessary contractor’s activities have access to and use of the contractually specified configuration baseline(s), approved changes and departures, and effectivity data.  The data in use shall be available for government review and use.

3.3.7  Format for Proposed Changes.  Changes to the GCB shall be submitted as follows:

3.3.7.1 VECP – Format to be agreed to between the contractor and the Government prior to the submission of the first VECP.  The document shall include the following minimum information: originator name and address, contract number, title of change, VECP number, date, documents affected, nomenclature/part number, description of change, justification, production affectivity, impact on delivery schedule, impact on cost, signature, government approval block.

3.3.7.2 RFW – Use form at the end of this SOW.

3.4  Requirements for Marking
3.4.1.  Requirements.  The contractor shall mark batteries in accordance with MIL-PRF-49471B and this SOW.

3.4.1.1.1  Identification to be marked on batteries.  Marking shall include the information specified in Para. 3.12 and 3.4.6.1 (where applicable) of MIL-PRF-49471B and this SOW.

3.4.1.1.2  Permanency and Legibility.  The identification marking used on the batteries shall be as permanent as the normal life expectancy of the item and be capable of withstanding the environmental test and cleaning procedures specified for the item.  Legibility shall be as required for ready readability. 

3.4.1.1.3  Type of lettering.  Letters shall be without serifs (san-serifs) such as “Gothic” or “Futura” capitals, and the numerals shall be Arabic except when Roman numerals are used for type designation.

3.4.1.1.4  Deleterious effect.  Marking of items shall be accomplished in a manner which will not adversely affect the life and utility of the battery.

3.4.1.1.5  Serial Number Marking.

3.4.1.1.5.1.  Each battery will be serialized.  The serial number shall be placed near the other marking required on the battery

3.4.1.1.5.2  The contractor shall maintain an accurate, current list of serial numbers for all manufactured batteries under this contract.  Dates of manufacture shall be included on this list. The list shall be available for inspection by the PCO or government representative at any time during the life of the contract and for a period of 3 years following the completion of the contract.

3.5. Requirements for Quality Assurance. The contractor shall implement and maintain a Quality Assurance Approach that meets or exceeds the requirements established below. These requirements are commonly accepted practices employed by industry in both national and international manufacturing environments.

3.5.1.  Quality Approach. The contractor shall establish/maintain a quality approach to satisfy contract or order requirements. 

3.5.2.  Initial Quality Planning. The contractor during the earliest practical phase of the contract shall conduct a complete review of the contract requirements to identify all the resources necessary for assuring product integrity. 

3.5.3.  Design. The contractor shall establish/maintain controls over the design process to ensure that contract requirements are satisfied.

3.5.4.  Document Control. The contractor shall establish/maintain procedures that control the adequacy, completeness, currentness, and changes of all documents (work instructions, drawings, specifications, etc.). 

3.5.5.  Records. The contractor shall maintain and utilize all records required for effective operation of the quality approach. The quality approach shall ensure that these records are complete (including subcontractor records) and reliable.   Records shall be available for Government review up to three years after contract completion.

3.5.6.  Control of Purchases. The contractor shall ensure that all supplies and services purchased from suppliers conform to contract requirements. The contractor shall require that their subcontractors control the product integrity of their services and supplies.  Subcontracts and purchase orders shall include the necessary provisions to ensure compliance with the requirements of this contract, particularly the FAT, SAR and configuration control requirements; and provisions to implement effective controls to ensure the product consistently complies with the requirements as specified by the contractor and required to meet the battery and cell requirements specified in the applicable specifications listed in paragraph 3.3.1
3.5.7.  Deleted.

3.5.8.  Materials Control. The contractor shall maintain controls over all materials and products throughout the manufacturing process. These controls shall enable the identification of materials which have passed inspection from those which have not. The contractor shall maintain records identifying the status and final destination of all materials/products. 

3.5.9.  Nonconforming Material. The contractor shall establish and maintain a system for controlling material which does not satisfy contract requirements, including procedures for its identification, segregation, and disposition (rework/repair, scrap, etc.).

3.5.10.  Corrective Action. The contractor shall promptly detect nonconforming material and conditions adverse to product integrity. It shall then initiate the corrective actions required to satisfy contract requirements. 

3.5.11.  Manufacturing Operations/Process Controls. The contractor’s quality approach shall be responsible for assuring/monitoring that all manufacturing operations/processes are accomplished under controlled conditions. Controlled conditions include documented work instructions (including workmanship), production equipment, special work environments, inspections/tests, work specifications, and approval/rejection criteria. 

3.5.12.  Inspection and Testing. The quality approach shall assure that all inspections and tests required to satisfy contract or order requirements are conducted. 

3.5.13.  Measuring, Testing, and Inspection Equipment. The contractor shall provide and maintain gages (including production tooling used for inspection purposes) and other measuring and testing equipment to assure that products conform to contract requirements. These devices shall be calibrated against certified measurement standards which are traceable back to national/international standards. 

3.5.14.  Inspection and Test Status. The contractor shall maintain a system for the identification of the inspection and test status of all products throughout all stages of the manufacturing cycle.

3.5.15.  Quality Audits. The contractor shall perform internal quality audits to verify the effectiveness of their quality approach. 

3.5.16.  Training Requirements. The contractor shall identify/provide for the training needs of their personnel performing quality functions. 

3.5.17.  Statistical Quality Control and Analysis. The contractor shall establish/utilize statistical methods whenever appropriate to satisfy the contract or order requirements. 

3.5.18.  Continuous Process Improvement. The contractor shall monitor the effectiveness of their quality approach and continually improve quality processes. 

3.5.19.  Handling, Storage, Preservation, Packaging, and Shipping. The contractor shall establish/maintain procedures for handling, storage, preservation, packaging, and shipping to protect the quality of products and prevent damage, loss, deterioration, degradation or substitution of products. 

3.6.  Requirements for Contractor Performed First Article Testing.

3.6.1  General.  The contractor shall perform First Article Testing (FAT) in accordance with FAR 52.209-3 (see Section I of this contract) and this SOW.  As part of FAT, the contractor shall: 


a.  Produce the required number of First Article units IAW MIL-PRF-49471B(CR), Tables I and II and this SOW, Paragraph 3.7.1.2.


b.  Develop the test procedures and plans necessary to demonstrate that these units conform to the requirements established by the applicable specification(s) and other technical data provided in this contract.(Para 3.6.4)


c.  Notify the Government and test the First Article units. (Para 3.6.5)


d.  Provide a First Article Test Report to the Government which documents the FAT results. (Para 3.6.7)

3.6.2  Test Requirements.  The test requirements to be verified as part of FAT are delineated in MIL-PRF-49471B (CR), Tables I and II

3.6.3  Production of First Article Units.  All FAT battery and cell samples shall be assembled at the same location at which production units will be assembled, using the same parts, materials, and manufacturing processes to be employed for subsequent production (see 3.6.7.6).

3.6.4  Test Plan.  The contractor shall prepare and submit a First Article Qualification Test Plan in accordance with DI-NDTI-81307 as implemented by the DD Form 1423 for DI-NDTI-81307.  In addition to the information required by DI-NDTI-81307, this submission shall contain:


a.  The delineation and allocation of tests to be performed on each of the First Article units and the order of such tests.


b.  Test procedures for each test and the data sheets (see  3.6.7.4) to be employed to document the results of testing.  


c.  Identification of required test facilities, equipment and any personnel with unique capabilities.


d.  Test milestones schedules and the contractor's test readiness posture.  


e.  A table which cross references the paragraph number of the specification requirement (including a brief description of the requirement) and the associated paragraph number of the First Article Qualification Test Plan.


f.  BA-X112 In-Process Inspection – If parallel cell strings are used on this battery, the test plan shall include an appendix for the work instruction/procedure required to perform the inspection required in Exceptions to Specifications, Paragraph 4.m.
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     Submit draft via LT. Submit final within 30 days of receipt of Government comments, via DD-250.  Government requires 30 days for review/comments of draft and final submissions.

The draft submission may be delivered in hard copy or email attachment in Microsoft WORD format.  The final submission shall be delivered in Adobe PDF format and Microsoft WORD format on standard compact disc or email attachment.  The final submission in PDF format shall include the approval contractor’s signatures.  
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3.6.5  Notice of FAT Performance.  As required by FAR 52.209-3, written notices concerning the time and location of FAT shall be furnished to the PCO, the Administrative Contracting Officer and the Government Technical Activity listed in Block 6 of the DD Form 1423 for DI-NDTI-81307 no less than four weeks prior to the commencement of FAT.  All FAT shall be witnessed by a Government representative.

3.6.6 Reporting of FAT Failures.  FAT failures shall be reported to the office identified in Block 6 of DD-Form-1423 for DI-NDTI-80809B and QAR within twenty four hours of occurrence.  A failure analysis report shall be prepared for each failure and included in the FAT report.  As a minimum the failure analysis shall include the identification of the failed battery, description of the failure based on the specification, findings, root cause, corrective action and retest.  The impact of the failure on other tests shall be addressed in the failure analysis report.   The impact of the failure on the entire FAT will be evaluated by the Government and a partial FAT, including tests that passed, or a full FAT may have to be repeated at no additional cost to the Government and at the sole discretion of the Government based on the failure analysis report.

3.6.7  FAT Report.  A FAT Report shall be prepared and submitted in accordance with FAR 52.209-3 and DI-NDTI-80809B as implemented by the DD Form 1423 for DI-NDTI-80809B.  The FAT Report shall be complete, accurate, and readable and shall provide sufficient data to determine that the hardware item meets all the requirements delineated in the contract.  The report will include the following:
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Data Item Description DI-NDTI-80809B:  Delete Block 10 instructions entirely and follow instructions in SOW 3.6.7.

      Submit report of First Article Test results via DD 250.  Submit revised report within 20 days after receipt of government comments.  Government requires 30 days to provide comments/approval.

     The report shall be delivered in Adobe PDF format on standard compact disc or email attachment and shall include the approval contractor’s signatures.
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3.6.7.1.  General Data.


a.  Contractor's name, address and CAGE code.


b.  Contract number, delivery order and CLIN


c.  Nomenclature, type number and (if assigned) stock number of item represented by the First Article.


d.  Name and address of plant where First Article was fabricated and assembled.


e.  Place and date of performance of tests.


f.  Identification (including date) of applicable equipment specifications, associated amendments,  exceptions to specifications and any waivers.


g.  Identification of the approved test plan


h.  report number


i.  table of contents


j.  contractor’s approval blocks with signatures

k.  name and address of requiring Government activity

l.  report date

m.  Date code and serial number of both contractor and Government FAT units.

3.6.7.2  Summary.  For each test state the number of samples tested, results, dates, failures, corrective action, location of data and any other pertinent information.

3.6.7.3  Cross Reference.  A table which cross-references the FAT Plan procedures and the data presented in the report.

3.6.7.4  Test Results.  Complete test results showing actual or quantitative observations and all required calculations.  Allowable tolerances for each parameter shall be presented.  ‘GO/NOGO’ data shall be avoided wherever possible.  Test data should also include the date that the test was performed, name of tester, name and signature of the Government verifier/witness (if applicable) and serial number of the equipment.  All supporting data (i.e capacity discharge data, mechanical shock data, etc.) shall be included in the report.

3.6.7.5  FAT Failures.  FAT failures shall list all requirements not complied with during FAT. If none, this should be explicitly stated.  For each requirement not met, a corrective action to remove the noncompliance will be proposed.  This corrective action must include retest or other verification that the corrective action does remedy the problem/failure.  The corrective action will address changes in design or manufacturing process which will preclude this deficiency in subsequent production units.  Verified corrective action must be implemented prior to contractor entering into production.  A copy of the failure analysis reports shall be included in the FAT report.

3.6.7.6  FAT/Production Discrepancies.  Any Government approved (see paragraph 3.6.3), difference between the parts, materials and processes used to manufacture FAT samples and production units shall be documented in the FAT report.  If there will be no difference between FAT and production, this shall be explicitly stated in the report.

3.6.7.7  Dummy Battery.  A sample “dummy” battery shall be submitted with the report.  A dummy battery is one that contains no active materials and the case is not closed.  All applicable markings are required on the dummy battery.  Additionally “DUMMY BATTERY, CONTAINS NO ACTIVE MATERIAL” shall be marked on the dummy battery.

3.6.7.8  Government FAT.  The Government FAT shall be documented in the report as a summary.  Additionally the report shall include any Government FAT approval letters.

3.6.7.9  Production Readiness.  The report shall discuss the readiness of the battery to enter production.

3.6.7.10  Other Data.  The report shall identify any other data or dummy battery submitted with the report.

3.6.7.11.  FAT Plan Deviations.  Although the contractor is required to submit changes to the FATP to the Government for approval prior to testing, if a deviation from the plan is discovered after testing, such deviations shall be clearly discussed in the report with their impact on the results.  If no such deviations exist, then the report should state that the FATP was followed without any deviations.  Any deviations from the FATP may result in a new partial or full FAT at the contractor’s expense as determined by the Government.

3.6.7.12  Navy Test Samples.  Within 30 days after approval of FAT report, the required number of samples as stated in Section B shall be shipped to:

Julie Banner, Code 644         

9500 MacArthur Blvd

West Bethesda, MD 20817-5700

The batteries shall be of the approved FAT design and shall be shipped free of billing at destination.  A copy of the DD-250 shall be provided to CECOM. 

3.6.8  FAT Approval.  FAT samples shall meet all contractual requirements or all variances shall be documented by Government approved waivers.  First Article approval will be contingent upon the submission of a complete and acceptable FAT report to include verification of corrective action for reported FAT failures to include adequacy of identified changes to the design/manufacturing process.

3.6.9.  Disposition of First Article Samples.  Upon successful completion of FAT, the contractor shall dispose of the FAT samples as follows:

3.6.9.1  Two samples of each battery shall be retained at the contractor's facility for use as a reference by the QAR (See MIL-PRF-49471B, Table II). 

3.6.9.2  All remaining FAT samples shall be disposed of IAW applicable state and local regulations for battery disposals.

3.6.10  Production Test Procedures.  Production test procedures used to test production units shall be identical to those used to test First Article samples.

3.6.10.1  Once FAT is approved, proposed changes to the production test procedures will be submitted to the Government Technical Activity (see paragraph 3.6.5) for evaluation.  Such submissions will provide complete justification for the change.  Changes to the approved test procedures shall not be implemented without written Government approval.

3.6.10.2  Any notice of approval of test procedures or changes thereto shall not relieve the contractor from complying with all contractual  requirements.

3.6.11  Use of FAT Samples as a Manufacturing Standard.  The FAT samples shall NOT serve as a manufacturing standard. 

3.7  Government Testing.

3.7. 1  Requirements.  In addition to the inspection and test requirements for the contractor in MIL-PRF-49471B (CR), the contractor shall provide test samples, as described below, to the Government for both First Article Testing and Independent Government Testing of the batteries on contract, in accordance with the sampling requirements stated herein.  In addition to the tests described herein, the Government reserves the right to perform any additional tests considered necessary.

3.7.1.1 When submitting test samples to the government, the contractor shall prepare and submit a DD Form 1222 which, along with instructions, appears at the end of this SOW.  In addition a Material Safety Data Sheet shall be submitted along with the DD Form 1222.  The Government will not complete Section B of DD Form 1222 and return the form to the QAR.  Instead periodic reports will be provided.  For lots that do not require IGT (see paragraphs 3.7.1.3.5.f and 3.7.1.3.5.h), a DD FORM 1222 shall be prepared accordingly and submitted to the Government to the same address as for IGT samples (see 3.7.1.3).

3.7.1.2  Government Performed First Article Tests.  In addition to the contractor performed first article requirements described elsewhere in the contract, the contractor shall provide 56 sample batteries of each type and enough completed cells for 2 complete cell strings (see MIL-PRF-49471B (CR), paragraph 4.4.1.1) within the schedule specified in Section B of the contract for that battery to:


Commander, US Army & Ft. Monmouth

ATTN:  AMSEL-RD-C2-AP-BB

Building 2535

Fort Monmouth, NJ 07703

Submit samples with DD Form 1222.  Upon completion of testing, the Government will notify Contractor of the test results.

3.7.1.2.1 Tests.  The Government shall perform the following tests of MIL-PRF-49471B (CR) in the order shown.  All batteries will first be subjected to the visual and mechanical inspection of MIL-PRF-49471B, paragraph 4.7.1 for the criteria of Table V.


TEST


QTY

TEST PARA.

REQMT PARA.
Cell Level Tests 1/


Cell forced


discharge

ALL

  4.7.16


3.7.1

Group I Tests, 30 samples


I (and IP 2/)


Capacity Test

10

4.7.9.1.2


3.6


L (and LP 2/)


Capacity Test

10

4.7.9.1.3


3.6


H (and HP 2/)


Capacity Test

10

4.7.9.1.4


3.6

Group II Tests, 20 samples


HT (and HTP 2/)


Capacity Test

 5

4.7.9.1.6


3.6


LT (and LTP 2/)


Capacity Test

 5

4.7.9.1.5


3.6


IT (and ITP 2/)


Capacity Test
 
 5

4.7.9.1.7


3.6


LR1  


Capacity Test

 5

4.7.9.1.8


3.6

Group III Tests, 6 samples 


Battery short circuit
 2

4.7.10.3


3.4.4.3


Overload test

 2

4.7.10.4


3.4.4.3


Overload/High 


Temperature 

 2

4.7.10.4.1


3.4.5


1/ Cells delivered to the Government for the Forced Discharge Test of paragraph 4.7.16, MIL-PRF-49471B (CR) shall be insulated and connected into series string, using the same materials and processes that would normally be used in production.  One cell within the series string shall be discharged as described in paragraph 4.7.16 of MIL-PRF-49471B (CR) prior to being connected in series with the other cells.  The series string shall then be submitted to the government for testing.  The government reserves the right to verify that one cell has been discharged.


2/ Parallel testing shall be performed on 50% of the Group I samples and 40% of the Group II samples for the BA-X590 and BA-X557.

3.7.1.2.2  First Article Samples.  The First Article battery and cell samples shall meet all requirements of the contract and shall be assembled at the location at which further production units are to be made using the same parts, materials, and processes which will be employed in further production.

3.7.1.2.3 Accept/Reject Criteria.  A failure of any one test during First Article testing shall constitute cause for rejection of the First Article.  Subsequent retesting will be required after analysis and corrective action, with the associated costs to be borne by the contractor.

3.7.1.2.4  Disposition of Samples.  All samples provided for Government First Article testing are in addition to and shall not be considered part of the contractual quantity.  In the event of a failure, the samples will be retained for a period of at least thirty days, to allow for return to the contractor for analysis if requested.  Batteries will be disposed of in accordance with local environmental requirements upon completion of all First Article testing.

3.7.1.3  Independent Government Testing.  Independent Government Testing (IGT) of each shipment lot is required (shipment lot size is the quantity for each shipment specified in Section B of the contract), except as otherwise noted herein.  Samples will be drawn from each completed shipment lot, and shipped to:


Commander, US Army & Ft. Monmouth

ATTN:  AMSEL-LC-P-PST-B

Building 293

Fort Monmouth, NJ 07703

To successfully pass the IGT, all samples shall meet the requirements of the tests performed (see paragraph 3.7.1.3.4 below).  The Government reserves the right to conduct additional tests to assure compliance with all the requirements of MIL-PRF-49471B (CR).  All IGT samples shall be in addition to the contract delivery requirements. 

3.7.1.3.1  IGT Sampling Requirements.  The sample quantities to be submitted shall be as follows:

	
	Battery Quantity
	

	Shipment Lot Size
	Reduced
	Normal
	Tightened
	Cell String Group Qty

	500 or less
	6
	9
	12
	1 Group*

	501-1,200
	9
	12
	15
	2 Groups*

	1,201-10,000
	12
	15
	18
	2 Groups*

	10,001-35,000
	15
	18
	21
	3 Groups*

	35,000 or more
	18
	21
	24
	3 Groups*


*Cell String Groups are equal to the number of cells in series for the battery to be tested.  A Cell String Group is defined as the number of cells in series for the given battery configuration being tested.  For example, a Cell String Group for the BA-X590 consists of 10 cells.

3.7.1.3.2  Tests.  As a minimum, the Government shall perform the tests listed below, as described by MIL-PRF-49471B (CR).  Capacity test samples will be discharged in order to determine compliance to the discharge requirements of the specification.  The Government, at its sole discretion may perform additional tests to assure that the samples meet the requirements of MIL-PRF-49471B (CR).  Test samples shall comply with the requirements of MIL-PRF-49471B (CR).  The reason, nature and results of these tests shall be made available to the contractor.  Contractor participation in these tests, if feasible, is encouraged.  

3.7.1.3.3  Cells.  Cells delivered to the Government for the Forced Discharge Test of paragraph 4.7.16, MIL-PRF-49471B (CR) shall be insulated and connected into series string(s), using the same materials and processes that would normally be used in production. One cell within the series string(s) shall be discharged as described in paragraph 4.7.16 of MIL-PRF-49471B (CR) prior to being connected in series with the other cells.  Each cell string submitted to the Government for testing shall have wires of at least 6 inches in length welded to the positive and negative tabs to facilitate connection to the test system.  The government reserves the right to verify that one cell has been discharged.

3.7.1.3.4  Batteries.  Batteries shall be subjected to the following tests:

	
	Capacity Tests
	
	Acceptance Numbers

	Sample Quantity
	I
	L
	H
	Disposal Test (1)
	Type I
	Type II

	6
	2
	2
	1
	1
	0
	0

	9
	3
	3
	2
	1
	0
	0

	12
	3
	3
	3
	3
	0
	0

	15
	4
	4
	3
	4
	0
	0

	18
	5
	5
	4
	4
	1
	0

	21
	6
	6
	5
	4
	1
	0

	24
	6
	7
	6
	5
	1
	0



TYPE I - Any failure, other than those defined as a Type II, to meet a requirement of MIL-PRF-49471B (CR)

TYPE II - Any cell or battery that experiences venting, burning, leaking, rupturing or exceeding any battery dimension at any time prior to, during, or after any test performed by the Government as part of the Independent Government Testing protocol.

(1)  The contractor’s method  for rendering the battery nonhazardous waste shall be tested to assure compliance with contractual requirements.

3.7.1.3.5  Switching Procedures.  The appropriate inspection levels shall be determined as follows:


a.  Normal - As a minimum, the first five shipment lots after initiation of production.


b.  Normal to Tightened - The contractor automatically shall switch to tightened inspection levels when any two consecutive, or two out of any five consecutive shipment lots fail IGT.


c.  Tightened to Normal - The contractor is eligible (see para. 3.7.1.3.5.i) to switch to normal inspection when any five consecutive shipment lots pass the IGT under tightened inspection.


d.  Normal to Reduced - When normal inspection is in effect, the contractor is eligible for  reduced inspection levels (see para. 3.7.1.3.5.i) when five consecutive shipment lots have passed normal inspection, and production deliveries continue at a steady rate.


e.  Reduced to Normal - When reduced inspection is in effect, the contractor shall automatically switch to normal inspection  if any of the following occur:  a lot is rejected; a break in production deliveries of greater than 30 days occurs,  or, the contracting officer directs that inspection be switched to normal.


f.  Reduced to Skip-lot - When five consecutive lots have been accepted under reduced inspection and production deliveries continue at a steady rate, the contractor is eligible (see para. 3.7.1.3.5.i)  for skip-lot sampling.  Sample sizes shall be the same as for reduced inspection.  Under skip-lot, every other shipment lot shall be submitted for IGT.  The contractor shall identify (i.e. date codes, serial numbers)  to the Government in writing of those batteries that were not subjected to IGT (see 3.7.1.1).


g.  Skip-lot to Normal -  If a lot fails under skip-lot, the sampling shall be automatically switched to normal inspection for every shipment lot.  Additionally, the Government reserves the right to direct a switch to either reduced or normal inspection for every shipment lot, whenever tests, test data or field failures indicate a need for improved assurance of the quality of batteries delivered .


h.  End of IGT - The contractor is eligible (see para. 3.7.1.3.5.i) for discontinuing the submission of  IGT samples  when either of the following occurs:  more than twelve consecutive shipment lots have passed IGT with a minimum of one under skip-lot, regardless of inspection level; or, trend analysis by the Government indicates that no added value can be obtained through further IGT.  The Government reserves the right to require a return to IGT whenever tests, test data or field failures indicate a need for improved assurance of the quality of batteries delivered.


i.  If a contractor meets the criteria for switching to a lower level of inspection, as defined in paragraph 3.7.1.3.5 (c), (d), (f) or (h) above, the contractor may submit a written request to the PCO to switching from a higher level to a lower level of inspection.  Only upon written authorization by the PCO shall the contractor switch to lower level of testing.  Approval to switch to a lower level of inspection will be at the sole discretion of the Government.  Failures during IGT, Group B, Group C and Group D as well as field failures will be considered to grant approval.  If approved, the lower level of inspection shall apply to the next scheduled lot after receipt of the Government written approval.


j.  Switching from a lower to a higher level of inspections based on the conditions set forth in paragraph 3.7.1.3.5 (b), (e) or (g) above will occur automatically upon notification of the contractor by the Government of an IGT failure(s).

3.7.1.3.6  IGT Acceptance.  IGT acceptance will occur when the samples tested comply with the MIL-PRF-49471B (CR) requirements under the conditions described herein.  The contracting officer shall provide written notice of the IGT results, to include information related to failures, even if the IGT passed.  No shipment shall be made until all the production contained in the shipment lot has passed IGT, if required (see 3.7.1.3.5 (f) and (h) above for exceptions).  The Government reserves the right to (1) discontinue acceptance of IGT samples when any three of five consecutive IGT lots fail to meet the IGT criteria and (2) require the contractor to correct the cause(s) for the failures.  IGT sampling and acceptance testing will commence upon Government approval of the contractor’s corrective action(s).

3.8  Deleted.

3.9  Requirements for Soldering and Inspections

3.9.1  Scope.  This section prescribes the requirements for soldering and inspection of electronic devices in the batteries utilizing American National Standards Institute (ANSI) and  joint Electronic Industries Association (EIA) and Institute for Interconnecting and Packaging Electronics Circuits (IPC) Standards.   These items are designed to meet Best Commercial Practice quality requirements, as defined by these industry standards.

3.9.2  Requirements for Soldering and Inspection in accordance with Industry Standards. 

3.9.3  General. General purpose soldering shall be in accordance with the ANSI/J-STD-001.  Items delivered under the terms of this contract shall meet the criteria for commercial items. All test/measurement equipment used to measure requirements specified in ANSI/J-STD-001 shall be calibrated with standards traceable to the National Institute for Standards and Technology and in accordance with calibration recommendations of the equipment manufacturer.  Terms and definitions shall be in accordance with ANSI/IPC-T-50.

3.9.4  Acceptability of Printed Wiring Assemblies.  Printed Wiring Boards (PWB) shall meet the requirements of IPC-A-600.  Printed wiring assemblies shall meet the requirements of IPC-A-610.

3.9.5  Solderability.  The contractor's incoming inspection and material control systems shall insure that material (part leads, etc.) is solderable at the time of use/soldering.

3.9.6  Training.  Personnel performing soldering or inspection shall be trained for their appropriate job functions.  The contractor shall ensure the continued proficiency of soldering and inspection personnel.

3.10  Requirements for Packaging.  Packaging shall be in accordance with this SOW and Section D of the contract. 

3.10.1.  Preservation, packing and unitization of lithium batteries shall be in accordance with the American Society for Testing and Material (ASTM) standard designation D 3951-98 (ASTM D 3951-98), entitled “Standard Practice for Commercial Packaging”.

3.10.2.  Unit and intermediate package quantities shall be as follows:  NOTE: For batteries with unit of issue of package, each individual battery shall be placed in a sealed clear (see thru) plastic bag prior to being placed in its unit packs.   The marking on the battery must be legible thru the plastic bag.  For batteries with unit of issue of each, the sealed clear (see thru) plastic bag may contain either the battery or the battery and its unit pack.  For batteries with a unit of issue of each, the marking on the battery/unit pack must be legible thru the plastic bag.  The plastic bag must be resistant to the electrolyte. 

	TYPE#
	UNIT OF ISSUE
	UNIT PACKAGE

QUANTITY/PACK
	INTERMEDIATE PACKAGE
	TOTAL BATTERIES

INTERMEDIATE PACKAGE

	BA-X590
	PACK
	4
	4
	16

	BA-X588
	PACK
	5
	8
	40

	BA-X598
	PACK
	4
	6
	24

	BA-X112
	PACK
	4
	12
	48

	BA-X557
	PACK
	4
	6
	24


Each unit package shall contain the batteries in the quantity listed above.  For example, 4 each BA-X590 batteries per unit package and 4 unit packages per intermediate package for a total of 16 each BA-X590 per package.

3.10.3.  Each package shall be marked in accordance with MIL-STD-129 Department of Defense Standard Practice For Military Marking and CFR 49 as applicable.  The BA-X112 battery shall be marked with the inspection date on the plastic bag.

3.10.3.1  When specified in a delivery order, in addition to the bar code requirements of MIL-STD-129, the unit pack and the intermediate packaging shall include one bar code with the national stock number, quantity, date of manufacture (week code) and contract number.  After the first delivery order with the additional bar code requirement, the requirement applies to all subsequent delivery orders.  
3.10.4.  Shelf life Marking.  Interior and exterior container shall be marked with the date of manufacture (see MIL-PRF-49471B(ER), paragraph 3.4.2) and the inspection/test date.  Inspection/test date shall be 60 months from date of manufacture.  Example:


MFD DATE            0198A


INSP/TEST DATE   0103

3.10.5.  In addition to the requirements of ASTM D 3951-98, batteries which meet the definition of a “hazardous material” as determined by the Secretary of Transportation, must comply with all provisions of the Code of Federal Regulations (CFR) Title 49, Transportation (Parts 100 to 199) for domestic shipments and all provisions of the International Maritime Organization’s (IMO) Dangerous Goods Code and the International Air Transport Association’s (IATA) Dangerous Goods Regulations for the applicable mode of transportation. 

3.10.6.  The standards for testing hazardous materials packaging may be found in ASTM standard designation D 4919 (ASTM D 4919), entitled “Standard Specification For Testing of Hazardous Materials Packaging”.  Copies of ASTM standards must be obtained directly from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428.  ASTM documents are not government furnished or regulated.

3.11 Safety.

3.11.1 Safety Assessment Report (SAR).  The contractor shall prepare a Safety Assessment Report (SAR) in accordance with the CDRL for DI-SAFT-80102B below for each battery.  The SAR shall document the safety risk being assumed with the batteries during use, storage, transportation, or disposal, and is required prior to first delivery of the batteries.  Each SAR shall identify all safety features of the battery, results of all required testing, and specific controls or precautions to be followed in the use, storage, transportation, or disposal of the batteries; and shall provide verification of compliance to safety requirements identified in the battery specifications.  Specific tests, to be identified by the Government, will be witnessed by the QAR or other designated Government representative.  The contractor shall provide the QAR and the technical office identified in Block 6 of above CDRL with two weeks advance notification of all safety-test scheduling in order to allow witnessing.  

3.11.1.1 Battery and SAR Acceptance – Delivery of the batteries is contingent on an approved SAR.  SAR approval requires that there be NO medium or high-level risks during normal operation between –25 and 160oF.

3.11.1.2 SAR Content.  The SAR shall include the following information:


a.  Cover page – including the following information:


(1) Contract number


(2) Battery type and NSN


(3) Contractor’s name, address, cage code.  Include place of manufacture and assembly.


(4) Date of submittal


(5) Signature blocks and signatures of author and contractor’s approval authority


(6) Document version


b.  Introduction – stating the purpose of the SAR.  
c. System Description - historical summary of cell and battery development; diagrams or pictures of the cell, battery, and all labeling; location of cell manufacture and battery assembly; a description and manufacturers part numbers of major battery and cell components including but not limited to safety devices (including separators).  This section shall also include the following information, as a minimum, in tabular format:  a list of the maximum and nominal battery voltages, operational and storage temperature ranges, maximum and minimum safe (e.g., no swelling, leakage, venting, or rupture) temperatures, battery capacity in amp-hours, maximum battery discharge rate, total battery weight, weight of lithium per cell and battery in grams, battery volume, type of connector, case material, cell 

packaging material, parameters of the safety devices, applicable references (e.g., specifications, etc.), and date codes and serial numbers of test samples.  
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d. Operation, storage, transportation, and disposal - description of procedures for operation; description of any special skills or safety procedures/precautions to assure safe operation, storage, disposal, and transportation; fire fighting procedures for individual batteries, one package of batteries, and bulk quantities (100 or more batteries) of batteries, including precautions, and recommendations; complete list of warnings, labeling (including CDD), cautions, and safety procedures required in technical manuals and training courses; pictures or diagrams of warning or caution labels.  The SAR shall also identify maximum quantities of batteries allowed per shipping mode and by container as required by the Code of Federal Regulations (49 CFR 173.85).  A description and details shall be provided on all packaging and markings to be employed on production batteries in addition to the results of any UN packaging testing.  

e.  Test Description and Results of Safety Testing – The SAR shall include a summary of the results of all testing identified below.  The safety evaluation of the batteries shall be based on the following first article tests in accordance with MIL-PRF-49471B (quantities are identified in Table II of MIL-PRF-49471B and in Table 2, below):

(1) Paragraph 4.7.3 (drop)


(2) Paragraph 4.7.6.1 (thermal shock).


(3) Paragraph 4.7.10.1 (container pressure test)

(4) Paragraph 4.7.10.2 (cell short circuit).  

 (5) Paragraph 4.7.10.4 (battery overload)


(6) Paragraph 4.7.10.4.1(battery overload high temperature)


(7) Paragraph 4.7.10.5 (safety abuse) 


(8) Paragraph 4.7.10.7 (complete discharge device)


(9) Paragraph 4.7.10.8 (cell series string short circuit protection)  


(10) Paragraph 4.7.16 (forced discharge)


(11) Paragraph 4.7.18 (humidity)


(12) Paragraph 4.7.9.1.2 (capacity test I & IP).

The following tests shall also be performed and documented (including data sheets) in the SAR and be used to evaluate the safety of the batteries:


(13) Underwriters Laboratory (UL) UL 1642, Standard for Lithium Batteries, Third Edition, dated 26 Apr 1995 (revisions through 26 Jun 2000):  paragraphs 12 (crush/5 fresh cells), and 19.3 (projectile/5 fresh batteries).  For this test the cage height shall be a maximum of one-foot above the top of the battery under test.  


(14) Amendments to the third revised edition of the Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria (UN Document ST/SG/AC.10/11 Rev 3 and ST/SG/AC.10/27/Add.2 dated 18 January 2001):  Tests one through six and test number eight with quantities of cells and batteries as specified in this document, and Table 2, below.    

(15) Immersion tests (5 fresh batteries) shall be performed.  All batteries (except the BA-X112) shall be stored at 45OC under a load (per capacity discharge rate in applicable specification sheet) for 2 hours.  Batteries will then be placed under one meter of 20OC (+/- 2OC) fresh water  ), still under load for one hour.  After removal from the water, batteries shall remain under load at an ambient temperature of 20OC (+/-2OC) until discharged to cutoff voltage and exhibit no signs of swelling, leakage, rupture, or venting. 
(16) Cell charging tests shall be performed on 5 fresh and 5 completely discharged cells (less than 0.2 volts).  Individual cells shall be subjected to 20mA of charging current until the battery ruptures or vents or to a maximum of 96 hours whichever occurs first.  Voltage measurements in accordance with MIL-PRF-49471B, paragraph 4.7.12 shall be taken and recorded in the SAR prior to performing test.  The time of any rupture or venting shall be recorded.  


(17) Nail penetration tests (10 cells/5 to 2/3 depth of cell, 5 to full depth (protrude completely through) of the cell) shall be performed.  A 2.5 mm stainless steel nail shall be inserted at right-angles to the electrode surface close to the center of the cell and pierced vertically with the nail.  The nail shall stay in the cell for 24 hours.  The voltage and temperature of the cell shall be monitored for duration of the test.  

(18) Watertight Integrity (BA-X112 Only). The safety evaluation of the BA-X112 shall also be based on the Watertight Integrity first article test requirements (Altitude Cycling, Immersion, Parachute Drop, and Explosive Decompression) as specified in the exceptions to MIL-PRF-49471/10A.  


Table 1 provides the total number of test samples required in addition to the FAT samples.  Table 2 provides a summary of the FA tests to be used to evaluate the safety of the batteries.  For groups 1 & 3  tests, FAT sample quantities are provided in MIL-PRF-49471B, Table II and performed in accordance with approved FAT procedures.  Group 2 tests are performed on ½-discharged batteries using the approved FAT procedures.  A summary of the unique safety tests required is provided in Table 3.  This table includes the cell and battery sample quantities to be performed for each test.  Note that the definitions of half discharged cells or batteries and fully discharged batteries are provided in Underwriters Laboratory (UL) UL 1642, Standard for Lithium Batteries, Third Edition, dated 24 Jun 1999 (revisions through 26 Jun 2000), paragraph 3, and shall be used for testing.
Table 1.  Required Test Samples In addition to FAT units.

	 65 Cells

	 38 Batteries 


NOTE:  If the BA-X112 contains a series of parallel strings, compliance with the “In-Process  Inspection”  as specified in paragraph 4.(m) of the EXCEPTIONS TO SPECIFICATIONS, must be explicitly stated and demonstrated for all samples used for the SAR testing.  The SAR shall contain the definition of this procedure and state compliance with this procedure to assure that all cell strings have the appropriate connection integrity.


f.  Approved SAR Test Plan – The contractor shall prepare a SAR Test Plan in accordance with the CDRL for DI-NDTI-80566 below for each battery.  The approved test plan shall address all safety tests specified in Table 3, below, as a minimum.  The SAR Test Plan shall include the following information:


(1) Cover page that includes contract number, battery type and NSN, contractor’s name, address, cage code, place of manufacture and assembly, date of submittal, signature blocks and signatures of author and approval authority, and document version.

(2) Introduction and objectives

(3) List of tests performed in tabular format, including references, battery and cell quantities, length of time to perform tests, test milestone schedules


(4) Identification of required test facilities and locations

(5) Identification of equipment (including serial numbers, calibration dates)

(6) Title of the test to be conducted (the tests listed in Table 3 must be included as a minimum)

(7) Purpose of each test


(8) Test and validation procedures for each test


(9) Test parameters

(10) Test requirements and test pass/fail criteria

(11) Data sheets

(12)  The test plan shall also reference the approved FAT procedures used to perform the tests identified in Table 2 and briefly summarize group 2 test procedures

g.  System Safety Engineering - summary of safety methodology used to rank hazards; description of methods, analyses, and tests used to identify hazards; list of all pertinent refer​ences.


h.  Conclusions and Recommendations – an assessment of the re​sults of the system safety effort; a list of significant residual hazards; signed statement by the contractor safety man​ager and program manager stating that all hazards have been identified, eliminated and/or controlled, and that the battery is ready for test and operation.  Recommendations shall be provided for the safe integration of the battery in an end item to reduce the possibility of damage to the battery or to the end item.  Recommendations for implementation in an end item shall also be provided to address possible personal injury in the event of leakage, venting/rupture, or explosions of the battery if subjected to abusive conditions.  Critical parameters for any containment or pressure relief devices, if recommended, shall be provided.  
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Table 2.  Summary of FA Tests Used in Support of the SAR
	Group
	Requirement
	Test Description
	Cell Quantity
	Battery Quantity

	1


	The following FA test data shall be used in support of the SAR:

MIL-PRF-49471B, paragraphs

4.7.3

4.7.6.1

4.7.9.1.2

4.7.10.1

4.7.10.2

4.7.10.3

4.7.10.4

4.7.10.4.1

4.7.10.5 


4.7.10.6

4.7.10.7

4.7.10.8

4.7.16

4.7.18
	Drop

Thermal Shock

I & IP capacity

Container Pressure

Cell short circuit

Battery short circuit

Battery Overload

Battery Overload/High temperature

Safety abuse

Charge Protection

CDD

Cell series string short circuit protection

Forced Discharge

Humidity
	QTY per MIL-PRF-49471B Table II
	QTY per MIL-PRF-49471B Table II



	2

2a

2b
	The following modified FA tests shall be performed in support of the SAR:

MIL-PRF-49471B, paragraphs:

4.7.3

4.7.6.1

4.7.10.4

4.7.10.4.1
	Drop

Thermal Shock

Battery Overload

Battery Overload/High temperature
	N/A
	20 – ½ discharged

10 – ½ discharged

10 – ½ discharged

	3
	The following FA test data shall be used in support of the BA-X112 (only) SAR:

Exception to MIL-PRF-49471/10A
	Watertight Integrity
	N/A
	QTY per Exceptions to MIL-PRF-49471B, Table II




Table 3.  Summary of Unique Safety Tests Required in Support of the SAR

	Group
	Requirement
	Test Description
	Cell Quantity
	Battery Quantity

	4


	UL 1642, paragraphs:

12

19.3
	Crush

Projectile
	5 fresh


	5 fresh

	5
	ST/SG/AC.10/11/Rev 3

ST/SG/AC.10/27/Add.2
	T1: Altitude

T2: Thermal Test

T3: Vibration

T4: Shock

T5: Ext Short Circuit
	10 fresh/10 fully discharged
	4 fresh/4 fully discharged

	6
	ST/SG/AC.10/11/Rev 3

ST/SG/AC.10/27/Add.2
	T6: Impact
	5 fresh/5 fully discharged
	

	7
	ST/SG/AC.10/11/Rev 3

ST/SG/AC.10/27/Add.2
	T8: Forced Discharge
	10 fully discharged
	

	8


	SOW paragraphs

3.11.1.2e(15)

3.11.1.2e(16)

3.11.1.2e(17)
	Immersion

Cell charging Test

Nail penetration
	5 fresh/5 completely discharged (less than 0.2 volts)

10 cells/5 to 2/3 depth of battery, 5 to full depth of battery
	5 fresh


3.11.1.3 Toxic Substances.  The SAR shall address any exposure concerns to personnel during operation, transportation, disposal processing, disposal, or during a venting, leak, rupture, or fire.  The contractor shall provide bulk-battery storage procedures or precautions, fire fighting requirements, and disposal procedures for each battery type.  

3.11.2 Safety Hazard Identification.  The contractor shall perform safety hazard identification in accordance with the following requirements using the results of testing identified in tables 2 and 3.  In addition, if the BA-X112 uses a parallel string arrangement, list “incorrect cell polarity connection” as a safety hazard and identify the “in-process inspection” compliance as the mitigation of this hazard to the resultant risk level.

3.11.2.1 Hazard Risk Assessment Codes (RACs).  RACs shall be assigned to hazards, including but not limited to explosion, fire, spark, venting (mild and violent) or rupture, electrolyte leakage, and swelling that may be encountered under normal and abusive conditions using Table 4, below.  Table 4 shall be included in the SAR.

3.11.2.2 Hazard Severity.  The following definitions shall be used to classify hazard severity for fire, spark, venting (mild and violent) or rupture, explosion, electrolyte leakage, and swelling, as a minimum:


a. Category I - Catastrophic; the total destruction of the battery or end item, an injury or occupational illness resulting in a fatality or permanent total disability, or severe environmental damage.


b. Category II - Critical; major damage to the end item requiring system overhaul, major battery damage, severe injury or occupational illness resulting in a permanent partial disability, or major environmental damage.

c. Category III - Marginal; minor system damage requiring maintenance that would cause down time beyond the day, minor battery damage, minor injury causing loss of time from work beyond the day or shift, minor occupational illness causing loss from work or disability at any time, or minor environmental damage.


d. Category IV - Negligible; system or battery damage (e.g., battery still operational), injury or environmental damage less than that specified in categories I, II, and III.

3.11.2.3 Hazard Probability.  The following definitions shall be used to classify hazard probability for individual items (parenthesis apply to complete fleet of inventory):


a. Frequent (A) - likely to occur frequently (continually experienced within the inventory).


b. Probable (B) - will occur several times (will occur frequently within the inventory).


c. Occasional (C) - likely to occur some time (will occur sev​eral times within the inventory). 


d. Remote (D) - unlikely but possible to occur (unlikely but can reasonably be expected to occur within the inventory).

e. Improbable (E) - So unlikely, it can be assumed occurrence may not be experienced (unlikely to occur within the inventory, but possible).

Table 4. Risk Assessment Matrix

	HAZARD RISK ASSESSMENT MATRIX

	HAZARD PROBABILITY
	HAZARD SEVERITY

	 
	I
	II
	III
	IV

	FREQUENCY OF OCCURRENCE
	CATASTROPHIC
	CRITICAL
	MARGINAL
	NEGLIGIBLE

	(A) FREQUENT
	1A
	2A
	3A
	4A

	(B) PROBABLE
	1B
	2B
	3B
	4B

	(C) OCCASIONAL
	1C
	2C
	3C
	4C

	(D) REMOTE
	1D
	2D
	3D
	4D

	(E) IMPROBABLE
	1E
	2E
	3E
	4E

	Hazard Risk Assessment Code (RAC)
	Risk Level
	Decision Authority
	 
	 

	1A, 1B, 1C, 1D, 2A, 2B, 2C, 3A
	High
	AAE
	 
	 

	1E, 2D, 3B, 3C, 4A
	Medium
	PEO/Dir
	 
	 

	2E, 3D, 3E, 4B, 4C, 4D, 4E
	Low
	PM
	 
	


3.11.2.4 Hazard Identification.  The SAR shall include the results of the safety evaluation based on the cell and battery level testing (Table 2 and 3 tests) and be presented in the following two tables:

3.11.2.4.1 Categorized Hazards Under Abusive Conditions.  Table (see Table 5 as an example) must include both the probability of occurrence and severity (Risk Assessment Code (RAC)) for fire, spark, venting (mild and violent) or rupture, explosion, swelling, and electrolyte leakage, as a minimum, at the battery level (with safety devices installed) under the following abusive conditions: short circuit, high temperature soak (above 160oF), charging, crushing, forced over-discharge, incineration, impact, drop, flame, vibration, altitude, immersion, shock, and nail penetration. Risk mitigation (e.g., design changes, procedures, retest, etc.) must be addressed for any high or medium level hazards.  Procedural methods of risk mitigation shall only be used when hazards cannot be controlled by any other method (i.e., design changes) and shall be discussed in detail with justification provided.    

3.11.2.4.2 Categorized Hazards Under Normal Conditions.  This table (see Table 6 as an example) must include both the probability of occurrence and severity (Risk Assessment Code) for fire, spark, venting (mild and violent) or rupture, explosion, swelling, and electrolyte leakage, as a minimum, for each battery under normal operating conditions at the H (160oF), L (-25oF), and I (72oF) test conditions.

Table 5.  Categorized Hazards Under Abusive Conditions

	Abusive Condition
	Hazards

	
	Fire
	Explosion
	Spark
	Violent Vent
	Mild Venting
	Electrolyte Leakage
	Swelling

	Short Circuit
	
	
	
	
	
	
	

	Crush
	
	
	
	
	
	
	

	Nail Penetration
	
	
	
	
	
	
	

	Flame
	
	
	
	
	
	
	

	Vibration
	
	
	
	
	
	
	

	Altitude
	
	
	
	
	
	
	

	Forced Over Discharge
	
	
	
	
	
	
	

	Charging
	
	
	
	
	
	
	

	High Temperature Soak (above 160oF)
	
	
	
	
	
	
	

	Incineration
	
	
	
	
	
	
	

	Impact
	
	
	
	
	
	
	

	Immersion
	
	
	
	
	
	
	

	Drop
	
	
	
	
	
	
	

	Shock
	
	
	
	
	
	
	

	Parachute Drop (BA-X112 only)
	
	
	
	
	
	
	

	Explosive Decompression (BA-X112 only)
	
	
	
	
	
	
	


Table 6.  Categorized Hazards Under Normal Conditions

	Operating Condition
	Hazards

	
	Fire
	Explosion
	Spark
	Violent Vent
	Mild Venting
	Electrolyte Leakage
	Swelling

	H Test Condition (+160oF)
	
	
	
	
	
	
	

	L Test Condition    (-25oF)
	
	
	
	
	
	
	

	I Test Condition (+72oF)
	
	
	
	
	
	
	


3.11.3 Material Safety Data Sheets.  The contractor shall prepare a Material Safety Data Sheet (MSDS) for each battery type in accordance with the CDRL for DI-MISC-80711A and this SOW, below. 

3.11.3.1 An MSDS, using OSHA Form 20, AMSEL Form 1164, or DD Form 1813, (or equivalent form may be used with prior Government approval) shall be prepared for each complete battery and be included in the SAR . 

3.11.3.2.  The approved MSDS shall accompany each battery shipment.

3.11.4.  After SAR approval any changes to the approved First Article configuration that could impact the safety of the battery, or battery user, as determined by the Government, will require that the SAR be updated by the contractor at no additional cost and any such changes to the approved baseline must be approved by the Government prior to implementation.  If requested by the Government, the contractor shall propose testing to prove the safety of the modified cell or battery and submit the complete list of tests to the Government for approval.  The updated SAR shall document the results of the testing and subsequent evaluation and recommendations and be resubmitted to the government for review and approval.  The approved MSDS shall also be updated at no cost if any changes are made to the battery that would impact the results of the MSDS.  The updated MSDS shall be submitted to the Government prior to shipping any modified batteries.
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3.12  Material Inspection and Receiving Report, DD Form 250.

3.12.1  In addition to the information required to complete the DD-250 form, the contractor shall include the following information in the designated blocks:


Block 15 – lot number

Block 23 – for each battery and date code: complete pallets and corresponding total quantity and partial pallets and corresponding quantities; total quantity and weight in shipment

             Example:  



BA-X590 
0199C

2 pallets, 1,600 batts, 1 partial pallet, 200 batts  





0199D

1 pallet, 800 batts





TOTAL:  2,600 :batts, 5,720 lbs

3.13.  Battery Type Designation

3.13.1  Temporary battery designations (i.e. BA-X590) and national stock numbers (NSN) have been assigned to all the batteries.  The contractor shall request in writing from the Contracting officer the final type designation and NSN to be marked on the battery and the packaging.  The final type designation and NSN are not required for the first article samples.  The contractor shall request the information in the timeframe required by the program schedule.  The Government requires ninety (90) days to respond.

	REQUEST FOR AND RESULT OF TESTS
	PAGE NO.

1
	NO. OF PAGES

1

	SECTION A-REQUEST FOR TEST

	1. TO:
	(Include ZIP Code)
	2. FROM:
	(Include ZIP Code)

	See SOW for address
	   Name and address of QAR

	3. PRIME CONTRACTOR AND ADDRESS
	   (Include ZIP Code)                            
	4. MANUFACTURING PLANT NAME AND ADDRESS
	(Include ZIP Code)

	Contractor

1 Any Rd

Anytown, NJ 12345
	Anyplant

1 Any Rd

Anytown, NJ 12345

	CONTRACT NO.
	 DAAB07-00-X-Y123
	P.O. NUMBER
	

	5.END ITEM AND/OR PROJECT
	6. SAMPLE 
	7. LOT NO.
	8. REASON FOR SUBMITTAL
	9.DATE SUBMITTED

	Lithium Sulfur Dioxide Battery, BA-1234
	    NUMBER
	
	 IGT SAMPLES (normal) OR FAT SAMPLES, ETC.
	29 FEB 2000

	
	1
	1
	
	

	10.MATERIAL TO BE TESTED
	10a. QUANTITY 

SUBMITTED
	11.QUANTITY REPRESENTED
	12.SPEC.& AMEND AND/OR DRAWING NO & REV.

	SEE BLOCK 5
	
	4,000 TOTAL, 1,000 – 0101A

1000 – 0101B

2000 – 0101C

OR 4,000 TOTAL
	MIL-PRF-49471B & MIL-PRF-49471/3A, Exceptions to Spec 31 Feb 20, RFW-G123-001

	
	10 batts

2 cell strings

10 cells
	
	

	13. PURCHASED FROM OR SOURCE
	14. SHIPMENT METHOD
	15. DATE SAMPLED AND SUBMITTED BY

	SEE BLOCK 3
	UPS, MAIL, ETC.
	QAR’s signature and stamp

	16. REMARKS AND/OR SPECIAL INSTRUCTIONS AND/OR WAIVERS.

	Serial Numbers:   FROM:   12345                  TO:                  15344                   DATE CODE:     0100A

Serial Numbers (samples):   0001, 0002, 0003   DATE CODE 0101A

                                              0200, 0220, 0230   DATE CODE 0101B

	17. SEND REPORT AND TEST TO

	QAR,  address

	SECTION B - RESULTS OF TEST(Continue on plain white paper if more space is required)

	1. DATE SAMPLE RECEIVED
	2. DATE RESULTS RECORDED
	3. LAB REPORT NUMBER

	
	
	

	4  TEST PERFORMED
	RESULTS OF TEST
	SAMPLE RESULT
	REQUIREMENTS

	
	
	
	

	DATE
	TYPED NAME AND TITLE OF PERSON CONDUCTING TEST
	SIGNATURE

	
	
	

	DD
	FORM

1 FEB 62
	1222
	
	REPLACES DD FORM 1222,   1 JUL 58,   WHICH IS OBSOLETE
	 COMPUTER GENERATED FORM


DD FORM 1222 INSTRUCTIONS

	SECTION A

BLOCK
	INSTRUCTIONS

	1
	Enter address where the samples are to be shipped.  See SOW paragraphs 3.7.1.2 and 3.7.1.3

	2
	Enter name and address of QAR

	3
	Enter prime contractor, address and contract number

	4
	Enter manufacturing plant name and address.  Leave P.O NUMBER blank.

	5
	Enter chemistry and battery type, i.e. Lithium Sulfur Dioxide Battery, BA-1234/U 

	6
	Same as Block 7

	7
	Enter LOT NO.  It will be a sequential number per battery type beginning with one (1) for entire contract regardless of delivery orders, i.e. 1,2,3, etc.  FOR FAT samples use “FAT” as the LOT NO.  For the first resubmission add “A” to the original LOT NO., i.e. 12A, FATA.  For further resubmissions add to the original LOT NO. “B” (second resubmission), “C” (third resubmission)” and so on.

	8
	IGT – Enter “IGT SAMPLES” followed by the applicable sampling of NORMAL, REDUCED, TIGHTENED.  FOR “SKIP LOT” and “END OF IGT” complete form accordingly and submit it to the QAR and Project Leader.  

FAT – Enter “FAT SAMPLES”

	9
	Date submitted

	10
	Enter “SEE BLOCK 5”

	10a
	Enter number of samples submitted.  Identify battery samples, cell and cell string samples, i.e. 15 batteries, 10 cells, 2 cell strings 

	11
	Enter total quantity and quantity by date code.  If only one date code enter total quantity only.

	12
	Enter the applicable specifications and ALL changes to the specifications such as Exceptions and RFW’s.

	13
	Enter “SEE BLOCK 3”

	14
	Enter shipping method

	15
	QAR’s signature and stamp

	16
	Enter serial numbers for the quantity represented (Block 11) by date code.  Enter the serial number and date code for each sample.

	17
	Enter QAR’s name and mailing address

	SECTION B
	Leave blank.  The Government will not return the form to the QAR.  Instead periodic reports will be provided. 


NOTE:  If Block 16 is used for information from other block, enter the block 

number for the information.  Example: “Block 12 – and RFW-A123-002, -003, -004”

REQUEST FOR WAIVER

	NUMBER:
	DATE:

	
	


	1. SUBMITTED BY (company name & address):

	

	2. CONTRACT:

	

	3. TITLE OF CHANGE:

	

	4. AFFECTED DOCUMENTS:

	

	5. NOMENCLATURE/PART NUMBER:
	6. RECURRING WAIVER (If YES indicate RFW number)

	
	

	7. DESCRIPTION OF CHANGE:

	

	8. JUSTIFICATION:

	

	9. PRODUCTION EFFECTIVITY:

	

	10. IMPACT DELIVERY SCHEDULE:

	

	11. CORRECTIVE ACTION:

	

	12. CONSIDERATION/COST IMPACT:

	

	13. SIGNATURE (typed name and title):

	

	14. GOVERNMENT DECISION:

	
	APPROVED
	
	
	DISAPPROVED
	
	
	DATE:
	
	

	(typed name and office)


	(signature)




FORM DATED 30 MAY 2001
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(See DoD 5010.12-M for detailed instructions)
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	FOR THE CONTRACTOR

	ITEM A.  Self-explanatory.

ITEM B.  Self-explanatory.

ITEM C.  Mark (X) appropriate category: TDP - Technical Data Package; TM - Technical Manual; Other - other category of data, such as "Provisioning," "Configuration Management", etc.

ITEM D.  Enter name of system/item being acquired that data will support.

ITEM E.  Self-explanatory (to be filled in after contract award).

ITEM F. Self-explanatory (to be filled in after contract award).

ITEM G.  Signature of preparer of CDRL.

ITEM H.  Date CDRL was prepared.

ITEM I.  Signature of CDRL approving authority.

ITEM 1.  See DoD FAR Supplement Subpart 4.71 for proper numbering.

ITEM 2.  Enter title as it appears on data acquisition document cited in Item 4.

ITEM 3.  Enter subtitle of data item for further definition of data item (optional entry).

ITEM 4.  Enter Data Item Description (DID) number, military specification number, or military standard number listed in DoD 5010.12-L (AMSDL), or one-time DID number, that defines data content and format requirements.

ITEM 5.  Enter reference to tasking in contract that generated requirement for the data item (e.g., Statement of Work paragraph number).

ITEM 6.  Enter technical office responsible for ensuring adequacy of the data item.

ITEM 7.  Specify requirement for inspection/acceptance of the data item by the Government.

ITEM 8.  Specify the requirement for approval of a draft before preparation of the final data item.

ITEM 9.  For technical data, specify requirement for contractor to mark the appropriate distribution statement on the data (ref. DODD 5230.24

ITEM 10.  Specify number of times data items are to be delivered.

ITEM 11.  Specify as-of date of data item, when applicable.

ITEM 12.  Specify when first submittal is required.

ITEM 13.  Specify when subsequent submittals are required, when applicable.

ITEM 14.  Enter addresses and number of draft/final copies to be delivered to each addressee.  Explain reproducible copies in Item 16.

ITEM 15.  Enter total number of draft/final copies to be delivered.

ITEM 16.  Use for additional/clarifying information for Items 1 through 15.  Examples are: Tailoring of documents cited in Item 4; Clarification of submittal dates in Items 12 and 13; Explanation of reproducible copies in Item 14; Desired medium for delivery of the data item.
	ITEM 17.  Specify appropriate price group from one of the following groups of effort in developing estimated prices for each data item listed on the DD Form 1423.


a. Group I.  Definition - Data which is not otherwise essential to the contractor's performance of the primary contracted effort (production, development, testing, and administration) but which is required by DD Form 1423.


Estimated Price - Costs to be included under Group I are those applicable to preparing and assembling the data item in conformance with Government requirements, and the administration and other expenses related to reproducing and delivering such data items to the Government.


b. Group II.  Definition - Data which is essential to the performance of the primary contracted effort by the contractor is required to perform additional work to conform to Government requirements with regard to depth of content, format, frequency of submittal, preparation, control, or quality of the data item.


Estimated Price - Costs to be included under Group II are those incurred over and above the cost of the essential data item without conforming to Government requirements, and the administrative and other expenses related to reproducing and delivering such data items to the Government.


c. Group III.  Definition - Data which the contractor must develop for his internal use in performance of the primary contracted effort and does not require any substantial change to conform to Government requirements with regard to depth of content, format, frequency of submittal, preparation, control, and quality of the data item.


Estimated Price - Costs to be included under Group III are the administrative and other expenses related to reproducing and delivering such data items to the Government.


d. Group IV.  Definition - Data which is developed by the contractor as part of his normal operating procedures and his effort in supplying this data to the Government is minimal.


Estimated Price - Group IV items should normally be shown on the DD Form 1423 at no cost.

ITEM 18.  For each data item, enter an amount equal to that portion of the total price which is estimated to be attributable to the production or development for the Government of that item of data.  These estimated data prices should be developed only from those costs which will be incurred as a direct result of the requirement to supply the data, over and above those costs which would otherwise be incurred in performance of the contract if no data were required. The estimated data prices shall not include any amount for rights in data.  The Government's right to use the data shall be governed by the pertinent provisions of the contract.
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