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Technical Requirements For

Zinc Air Non-rechargeable Batteries, BA-8180/U, BA-81XX/U

And Interface Adapters

1.0 Scope.  This document establishes the Government’s requirements for the  Zinc Air Nonrechargeable Batteries, BA-8180/U, BA-81XX/U, and their Interface Adapters in accordance with the Documents listed below and the requirements stated in paragraph 3 of this document and the SOW. The basic requirements are at para. 3.

2.0 Applicable Documents.
2.1  General.  The documents listed in this section are specified in sections 3 and 4 of this document.  While every effort has been made to ensure the completeness of this list, document users are cautioned that they must meet all specified requirements documents cited in sections 3 and 4 of this document, whether or not they are listed.

2.2 Specifications, standards, and handbooks.  The following specifications, standards and handbooks form a part of this document to the extent specified herein.  Unless otherwise specified, the issues of these documents are those listed in the issue of the Department of Defense Index of Specifications and Standards (DODISS).

2.2.1 Department of Defense Standards.


Document No.

Document Title



Applicability

MIL-STD-810(F)
Environmental
 Engineering Considerations 
Required





And Laboratory Tests



FED-STD-595
(B)
Colors Used in Government Procurement
Required

2.2.2 Military and Federal Specifications.

Document No.

Document Title



Applicability

2.2.3 Other Specifications.

Document No.

Document Title



Applicability

UL 1642

UL Standard for Safety Lithium Batteries
Required

3.0 General Requirements.  The contractor shall produce the Zinc Air Non-rechargeable Batteries and Interface Adapters, in accordance with the requirements specified in the  SOW, and this document.  In the event of conflict between the requirements of this Technical Requirements document and any other requirements for the item on contract, the requirements of this document shall govern.

3.1 Basic Battery Requirements: The  Zinc Air Batteries, (BA-8180/U & BA-81XX/U) shall meet or exceed the following requirements:

3.1.1  Dimensions:   See Appendixes  A & B  

3.1.2  Weight:  See Appendixes A & B  . 

3.1.3  Safety:  The battery shall be safe for soldier use and shall not contain any hazardous materials.  The battery shall be safe for the environment.   

3.1.4 Battery Capacity.  See Appendixes  A & B  

3.1.5 Basic Battery Operational Test (Nominal Voltage).  See Appendixes  A & B  

3.1.6 Energy Density.  See Appendixes A & B  

3.1.7 Specific Energy.  See Appendixes A & B  

3.1.8  Connectors.  The connectors used on the battery shall be rugged and able to withstand normal soldier use.  The connector type shall be AMP/Tyco 211398-2 (requires 211400-1 or 211401-1), or equivalent.  

3.1.9  Re-sealable Bag.  Each Zinc Air Battery shall be shipped with a re-sealable plastic bag.  The bag shall be sturdy enough to withstand the rigors of the environmental tactical conditions the battery will ultimately be exposed to.  The bags shall be marked as specified in para 3.3.3.

 3.1.10  Battery Enclosures.  Battery and Adapter enclosures shall be built with plastic non-flammable materials.  The enclosures shall be non-reflective.  The color of the exposed surfaces of the enclosures shall be lusterless black color #37030 (or closest to chip color) in accordance with FED-STD-595 . 

3.1.11  Corrosion.  The battery and adapters shall be corrosion resistant.

3.1.12 Markings.  Batteries shall be marked in accordance with the requirements of para. 3.3.1.

3.1.13  Method of Attachment to End Item.  A method of attachment shall be supplied with each battery to provide the capability of attaching the battery to its intended end item application.  The method of attachment proposed shall be subject to Government approval prior to start of First Article Testing.

3.2 Battery Adapters.  The following Table lists the Zinc Air Battery Adapters that may be procured during this contract.  Note: All dimensions are excluding cable and connector, while respective weights include them.

Table I.  Zinc Air Battery Adapters.

	Adapter
	Nomenclature
	Contractor P/N
	NSN

	Battery Eliminator Adapter
	J-6632/U
	DPEI
	5940-01-504-3217

	ASIP Radio Interface Adapter
	J-6633/U
	119FEI
	5940-01-504-3218

	AN/PRC-119 Radio Interface Adapter
	J-6634/U
	119BEI
	5940-01-504-5597

	M22, ACADA Adapter
	J-xxxx/U
	TBD
	TBD

	AN/PRC-148 Adapter
	J-xxxx/U
	MBITREI
	TBD

	Satcom radio Adapter
	J-xxxx/U
	FCXH1
	TBD

	Javelin
	J-xxxx/U
	Not Available
	TBD


3.2.1  Battery Interface for Zinc Air Battery,  J-6632/U (Part No. DPEI).  This adapter shall serve as

an electrical interface for the Zinc Air battery in direct power deployment.  This adapter shall have the capability of serving as a battery eliminator for the BA-5590 battery.  

3.2.1.1  Dimensions/Weight.  The dimensions of this adapter shall not exceed 5.0 in. x  4.4 in. x  2.45 in (+/-0.063).  The weight shall not exceed 13.3 oz.  

3.2.2  Battery Interface for ASIP Radio, J-6633/U (Part No. 119FEI).  This adapter shall serve as

an electrical interface for the Zinc Air battery when in use with the ASIP Radio. 

3.2.2.1  Dimensions/Weight.  The dimensions of this adapter shall not exceed  5.375 in x  3.75 in  x   1.81 in.  The weight shall not exceed 12.3 oz.

3.2.2.2  Connector.  The adapter for the ASIP radio shall have an integral P1 connector.

3.2.3 Battery Interface for AN/PRC-119 Radio, J-6634/U (Part No. 119BEI).  This adapter shall serve as an electrical interface for the Zinc Air battery when in use with the AN/PRC-119 radio.

3.2.3.1 Dimensions/ Weight.  The dimensions of this adapter shall not exceed 6.8 in x 3.4 in x 0.6 in.  The weight shall not exceed 13.3 oz.

3.2.4 Battery Interface for M22, Acada Chemical Alarm, J-xxxx/U (Part No. TBD).  This adapter shall serve as an electrical interface for the Zinc Air battery when in use with the external DC connector of the M22 chemical alarm.

3.2.5 Battery Interface for AN/PRC-148 Radio, J-xxxx/U (Part No. MBITREI).  This adapter shall serve as an electrical interface for the Zinc Air battery or BA-5590 type of battery when in use with the AN/PRC-148 (MBITR) radio.

3.2.6 Battery Interface for dual battery “high” power applications (ie. AN/PSC-5 & AN/PRC-117 Radios, J-xxxx/U (Part No. FCXH1).  This adapter shall serve as an electrical interface for the Zinc Air battery when in use with many high power dual battery systems.  

3.2.7  Battery Interface for Javelin.  This adapter shall serve as an electrical interface for the Zinc Air battery when in use with the Javelin.

3.2.8  Adapter Markings.  Each adapter shall be marked in accordance with the requirements specified in para. 3.3.2 below.

3.3.  Marking Requirements.

3.3.1  Battery Markings & Labels. The  Zinc Air Battery shall be marked as follows.  The information in parenthesis shall be filled in by the manufacturer:   The example below is for the BA-8180.  The BA-81XX/U shall be marked in similar fashion.

[image: image1.png]CONNECTING ADAPTER TO BATTERY ACTIVATES
INTERNAL FAN (SHORTING PINS 1 AND 4).

DISCONNECT ADAPTER WHEN NOT IN USE TO
CONSERVE BATTERY POWER.

US ARMY COMMUNICATIONS - ELECTRONICS
COMMAND (CECOM), FORT MONMOUTH, NJ.
ARMY POWER INFORMATION AT:
http:/iwww.monmouth.army.mil/cecom/Irc/power.html
OR CALL 732-532-2411, DSN 992-2411






The information in parenthesis shall be filled in by the manufacturer: 

Battery, Nonrechargeable Zinc Air, 

PN: BA-8180/U (or BA-81XX/U)


NSN 6135-01-500-0572 (or NSN for BA-81XX/U)


(Contract Number)


(Date Code) (Serial Number)


(Manufacturer)


(WARNING or other information regarding SAFETY)


Warranty Info. 

In addition;  we require a separate label for Hours use_______. And text as follows; WHEN NOT IN USE, DISCONNECT            ZINC AIR BATTERY FROM ADAPTER AND STOW IN RESEALABLE BAG TO EXTEND LIFE.

3.3.2 Adapter Markings.  Each adapter shall include an information card on typical use and shall be marked as follows:

ALL:

Nomenclature:                                  NSN:

(Contract Number):

MFG DATE (M/Y):      (Manufacturer)    WARRANTY INFO; 

Specific markings:  All markings below shall be adjusted for the BA-81XX/U as applicable.

J-6632/U & J-6634/U: 



J-6633/U
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Note: Similar markings shall be applied to the M22/ACADA, AN/PRC-148, SATCOM Radio, and Javelin Adapters. The proposed markings shall be submitted with the FAT Plan for Government approval prior to implementation into production.

3.3.3 Reseal-able Bag Markings.  The reseal-able bags shall be marked as follows:

Contract Number

Manufacturer


And other key info as required: 

A note shall be included with each bag with instructions for its use.

3.4  Durability (Environmental Tests): GroupC:  The battery, and its adapters, shall withstand the rigors of everyday tactical environment and transport.  The following tests shall be conducted in accordance with the requirements specified herein. 

3.4.0 Basic Battery Capacity Test.  After each Group C subgroup test (as specified in Para 4.0, Table of Tests) the selected samples at room temperature, shall meet or exceed 90% of their rated capacity at C/60.  

3.4.1 Altitude. 

Requirement:  After the batteries and adapters have been tested as specified in paragraph 4.3.3, they shall meet the visual, mechanical inspections of Table II and battery voltage requirements (see para 3.1.5) and basic battery capacitance test (see para 3.4.0).

3.4.2 Humidity.  

Requirement:  After the batteries and adapters have been tested as specified in paragraph 4.3.5, they shall meet the visual and mechanical inspections of Table II and battery voltage requirements (see para 3.1.5) and basic battery capacitance test (see para 3.4.0).

3.4.3 Thermal Shock.
Requirement:  Batteries and adapters shall not leak, bulge, vent, rupture or burn as a result of varying rates of thermal expansion or contraction of internal cell. and battery components.  After the batteries have been tested as specified in paragraph 4.3.6, they shall meet the visual and mechanical inspections of Table II and voltage requirements (see para 3.1.5) and basic battery capacitance test (see para 3.4.0).
3.4.4 Vibration.
Requirement:  After the batteries and adapters have been tested as specified in paragraph 4.3.4, they shall meet the visual and mechanical inspections of  Table II, and voltage requirements (see para. 3.1.5) and basic battery capacitance test (see para 3.4.0).
3.4.5 Loose Cargo.
Requirement:  After the batteries and adapters have been tested as specified in paragraph 4.3.7, they shall meet the visual and mechanical inspections of Table II and voltage battery requirements (see para. 3.1.5) and basic battery capacitance test (see para 3.4.0).
3.4.6  Drop.

Requirement:  After the batteries and adapters have been tested at each temperature as specified in paragraph 4.3.8, they shall meet the battery voltage requirements (see para 3.1.5) and basic battery capacitance test (see para 3.4.0).  Batteries and adapters shall be visually examined before and after each drop; no cell shall be visible with a multi-cell battery and there shall be no gap along glued or welded seams.  Following the battery and adapters drop test, battery and adapters envelope dimensions ( height, width, and  depth) shall be examined by gauging or measuring and the socket/terminals/connector shall have remained within the limits specified.

3.4.7 Sand and Dust.

Requirement:  After the batteries and adapters have been tested as specified in paragraph 4.3.9 they shall meet the visual and mechanical inspections of Table II and voltage battery requirements (see para. 3.1.5) and basic battery capacitance test (see para 3.4.0).
3.5 Visual and Mechanical Inspections. All Batteries and Adapters shall be inspected to meet the requirements specified in paragraphs 3.1, 3.2, and 3.3 and the inspections specified in Table II:

Table II.  Visual and Mechanical Inspections.

	Defects
	Method of Inspection

	
	

	Zero (0) voltage.
	Voltmeter

	Contact Surfaces obstructed by insulation compounds so that electrical use is affected.
	Visual

	Improper assembly causing parts to be inoperative or unsafe in service.
	Visual

	Weight not within specified limits.
	Scale

	Location and polarity of receptacle (connectors) not as specified
	Visual

	Termination markings, identification label, and operating instructions not as specified.
	Visual

	Corrosion which could cause mechanical, operational or electrical failure.
	Visual

	Particles of solder, flux or other foreign material which could cause mechanical, operational or electrical failure.
	Visual

	Insulators or insulation missing or damaged so as to cause electrical failure.
	Visual

	Free movement of floating connector restricted.
	Visual

	Burrs or imperfections which interfere with proper use  in operation, assembly or disassembly or cause an unsafe condition in service
	Visual

	Contact surfaces of the terminal obstructed by insulation compounds.
	Visual

	Insulators or insulation damage.
	Visual

	
	


4.0 Requirements for Contractor Performed First Article Testing (FAT) and Follow-On Production Testing:  The following table of tests are the minimum tests required to be performed as part of FAT and Follow-On Production testing.  Any failure in Group B or C results in lot rejection for the batteries and the adapters.
Note: For production samples, the Government Quality Assurance Representative (QAR) shall randomly select test samples after each battery and adapter has passed all Group “A” contractor testing.

Table III: Table of Tests: First Article and Production Tests

	Examination & Test Required

Minimum requirements

(Group/Subgroup testing must be in order listed)
	Production Testing

Sample Size for

First Article Testing

(only when specified in contract)
	Production Testing Sample Size for

Follow-On Conformal Lot Testing

(Every contract)

	Group A:

Visual & Mechanical

Dimension & Weight

Safety

Markings

Corrosion

Connectors

Non-Reflective Coatings


	All batteries & adapters
	All batteries & adapters

	Group B:

Basic Battery Operational Tests (Para 3.1.5)

Basic Battery Capacity Tests (Para 3.4.0)

(Room Ambient)


	1 Battery

1 Battery + Adapter                 (as required)

(1 battery /adapter combination for each new configuration)
	Each month, the QAR shall select 4 Battery Samples from the first 100 Zinc Air Batteries type produced. These samples shall be tested and meet requirements of para 3.4.0. 

	Group C:

Subgroup 1*

Altitude

Vibration

Humidity

Sand and Dust

(Test IAW paras. 3.1.5 and 3.4.0)

Subgroup 2*

Thermal Shock

Loose Cargo\

Drop

(Test IAW paras 3.1.5 and 3.4.0)


	For Each Subgroup:

1 Battery + Adapter                 (as required)

(1 battery /adapter combination for each new configuration)

Subgroup 1:

7 Batteries

Discharge 1 of each of the Configurations after the all subgroup 1 tests is completed in sequence.  

Subgroup 2:

8 Batteries

Discharge 1 of each of the Configurations after the all subgroup 2 tests is completed in sequence.

Optional: Discharge 1 battery exposed to each individual test.
	Subgroup 1:

Each month, the QAR shall select 2 Battery Samples from the first 100 Zinc Air Batteries type produced. Each sample shall undergo the vibration test and then meet requirements of paras. 3.1.5 and 3.4.0.

Subgroup 2:

6 months from contract award, the QAR shall select 2 Battery Samples from the first 100 Zinc Air Batteries type produced. The 1st day of the 6th month, each sample shall undergo the Loose cargo test and meet requirements of paras 3.1.5 and 3.4.0.




Note: All test samples, along with their full compliment of adapters, will be delivered to the government after testing IAW contract disposition instructions as specified in the SOW.    

4.1 Group A Inspection.  Each battery and adapter on contract or delivery order shall be inspected 100 percent to the inspections specified in table IV below:

Table IV: Group A Inspection.

	Inspection
	Requirement Paragraph
	Test Paragraph

	Visual & Mechanical


	3.5
	4.1.1

	Dimensions & Weight
	3.1.1 and 3.1.2
	4.1.1

	Safety
	3.1.3
	4.1.1

	Markings
	3.1.12 (Batteries) and 3.2.8 (Adapters)
	4.1.1

	Corrosion
	3.1.11
	4.1.1

	Connectors
	3.1.8 (Batteries) and 3.2 (Adapters)
	4.1.1

	Non-Reflective Coatings
	3.1.10
	4.1.1


4.1.1 Visual and Mechanical Inspection.  Batteries and adapters shall be examined to verify that the basic materials and parts, design and construction, marking and workmanship are in accordance with Paragraph 3.5 and Table II.

4.1.1.1 Classification of Defects. The following table assigns a classification to the defects encountered during the Visual and Mechanical inspections.

Table V:  Classification of Visual and Mechanical Defects.

	Categories 1/
	Defects

	Critical 
	Electrolyte leaking caused by missing or defective sealing or closure.

	Critical
	Improper assembly causing parts to be inoperative or unsafe in service.

	Major
	Deformed or damaged parts which are inoperative or malfunction in service.

	Major
	Contact surfaces obstructed by insulation material so that electrical use is affected.  Rust or corrosion on contact surfaces.

	Major
	Battery enclosures - any hole, tear, or rip; any crack with dimension greater than ½ inch.

	Major
	Improper jacket closure (i.e., any gap 2/ along glued or welded seams).

	Major
	Location, orientation, polarity and marking of terminals not as specified.

	Major
	Labeling and marking wrong, missing or illegible so that utilization is affected.

	Minor
	Deformed or damaged parts which do not adversely affect electrical performance.

	Minor
	Burrs or imperfections which do not interfere with proper use in operation, assembly or disassembly, or cause unsafe condition in service.

	Minor
	Improper marking which doesn't hamper utilization or identification of the battery.


1/  Category defects are critical, major, and minor.  These categories are used to qualify the levels of non-conformances.  Critical defects affect safety; major defects affect use; batteries and adapters with minor defects may be serviceable with qualification.

2/ A “gap” is defined as any opening along glued or welded seams that goes completely through the enclosure surface to the battery’s interior.

Note: All Failure Analysis Corrective Action Reports (see paragraph 3.7.4 of the SOW) submitted on Group A failures shall specify the classification of the defect as identified by Table V.

4.2 Group B Inspection.  This inspection shall conform to the inspections specified in Table VI below. Group B inspections shall be performed on lots that have passed Group A inspections. Samples for Group B inspections are determined by the requirements of Table III.

Table VI: Group B Inspections.

	Inspection
	Requirement Paragraph
	Test Paragraph

	
	
	

	Basic Battery Operational Test
	3.1.5
	4.2.1

	Basic Battery Capacitance Test
	3.1.4
	4.2.2


4.2.1 Basic Battery Operational Test.  The requirements specified in Appendixes A and B shall be met.

4.2.2 Basic Battery Capacitance Test.  See Appendixes A and B. The requirements of paragraph 3.4.0 shall be met.

4.2.3 Group B Failures. Actions required relative to Group B failures are specified in paragraph 3.7.4 of the SOW.

4.3 Group C Inspections.  This inspection shall consist of the tests listed in Table VII below. Inspections shall be performed in the order indicated.

Table VII: Group C Inspections.

	Inspection Paragraph
	Requirements Paragraph
	Test Paragraph

	Subgroup 1:
	
	

	Altitude
	3.4.1
	4.3.3

	Vibration
	3.4.4
	4.3.4

	Humidity
	3.4.2
	4.3.5

	Sand and Dust
	3.4.7
	4.3.9

	Subgroup 2:
	
	

	Thermal Shock
	3.4.3
	4.3.6

	Loose Cargo
	3.4.5
	4.3.7

	Drop
	3.4.6
	4.3.8

	
	
	

	
	
	


4.3.1 Sampling for Group C.  Samples for Group C inspections are determined by the requirements of Table III.

4.3.2 Group C Failures. Actions required relative to Group C failures are specified in paragraph 3.7.4 of the SOW.

4.3.3 Altitude. Batteries and adapters shall be placed in an altitude chamber in which the pressure is maintained at a value corresponding to an altitude of 50,000 feet and the temperature is kept at 75 ±5ºF, for a period of six (6) hours.  Upon completion of the altitude test, open circuit voltage shall be tested as specified in paragraph 3.4.1 and the batteries and adapters shall be examined for the visual and mechanical defects identified in Table II.

4.3.4 Vibration.  Each battery and adapter shall be tested in accordance with the vibration test method of UL-1642 (see below). Upon completion of the vibration test, open circuit voltage shall be tested as specified in paragraph 3.4.4 and the batteries and adapters shall be examined for the visual and mechanical defects identified in Table II .

UL1642 Vibration Test: 

A battery and adapters is to be subjected to simple harmonic motion with an amplitude of 0.03 inch (0.8 mm) [0.06 inch (1.6 mm) total maximum excursion].

The frequency is to be varied at the rate of 1 hertz per minute between 10 and 55 hertz, and return in not less than 90 nor more than 100 minutes. The battery is to be tested in three mutually perpendicular directions. For a battery and adapter(s) combination that has only two axes of symmetry, the battery and adapter(s) is to be tested perpendicular to each axis.

4.3.5 Humidity. Batteries  and adapters shall be placed in a test chamber.  The temperature of the chamber shall be raised to 130 ± 4ºF  and the relative humidity shall be controlled to no less than 95% over a period of 2 hours; these conditions shall be maintained for 6 hours.  The temperature shall then be reduced to 86 ± 4ºF (30 ± 2ºC) in sixteen hours while maintaining a relative humidity of no less than 85%.  This procedure shall be repeated for a total of 10 cycles.  Upon completion of the humidity test, open circuit voltage shall be tested and the batteries and adapters shall be examined as specified in paragraph 3.4.2 for the visual and mechanical defects identified in Table II.

4.3.6 Thermal Shock. 

Step 1.  Batteries and adapters shall be placed in an environmental chamber.  The chamber air temperature shall be adjusted to -20±5ºF and maintained for a period of not less than 4 hours.  

Step 2.  The batteries  and adapters shall then be transferred to a chamber set at 130±5ºF within 5 minutes.  During the transfer, the batteries shall be exposed to normal inspection conditions (room ambient).  

Step 3.  After insertion of the batteries into 130±5ºF, they shall remain at this condition for no less than 4 hours*.  

Step 4.  Batteries and adapters shall be transferred to a chamber set at -20±5ºF within 5 minutes.  During the transfer, the batteries and adapters shall be exposed to normal inspection conditions (room ambient).

Step 5.  After insertion of the batteries and adapters into -20±5ºF, they shall remain at this condition for no less than 4 hours*.

Step 6.  Repeat steps 2 through 5 three times.

Step 7.  The batteries and adapters shall then be transferred to a chamber set at 130±5ºF within 5 minutes.  During the transfer, the batteries and adapters shall be exposed to normal inspection conditions (room ambient).  

Step 8.  After insertion of the batteries and adapters into 130±5ºF, they shall remain at this condition for no less than 4 hours*.  

Step 9.  Store batteries and adapters at normal inspection conditions (room ambient) for no less than 4 hours.

Step 10.  Perform visual-mechanical and battery voltage inspections as specified in para 3.4.3.

*NOTE: Minimum time after insertion shall be counted from the time that the chamber returns to the set temperature.

4.3.7 Loose Cargo (Vibration).  The Battery, while tethered using its attaching device (see para 3.1.13), shall meet or exceed the requirements of para. 3.4.5 after being subjected to the test requirements of MIL-STD-810F, Test Method 514.5, Procedure II.

4.3.8  Drop. Total samples for this test shall be divided in two with one-half subjected to -20oF and one-half subjected to 130oF.  Each battery and adapters shall be dropped once from a height of 30 +2 inches onto a hard surface consisting of concrete.  The smallest side of the battery and adapter(s) combination perpendicular to the plane of the connector face and nearest to the connector (where applicable) shall be parallel to the concrete surface and facing downward upon release, but need not be parallel upon impact. The drop test shall be performed on batteries and adapters preconditioned at 130oF or -20oF.  Tolerances of +5(F shall apply throughout the storage period.  The batteries and adapters shall be stabilized a minimum of 4 hours at each test temperature and dropped at ambient conditions within 10 minutes after removal from the temperature chamber.  Open circuit voltage shall be tested for compliance upon completion of the drop test. After each drop, battery and adapters’ dimensions shall be inspected, and, batteries and adapters shall be examined as required by paragraph 3.4.6.

4.3.9  Sand and Dust.  The Battery, while tethered using its attaching device (see para 3.1.13), shall meet or exceed the requirements of paragraph of 3.4.7 after being subjected to the test requirements of MIL-STD-810F, Test Method 510.4, Procedure II. Operation of the batteries during the test will not be required.

5.0 Packaging.  For acquisition purposes, the packaging requirements shall be specified in the Contract or order. When the actual packaging of material is to be performed by DOD personnel, these personnel need to contact the responsible packaging activity to ascertain requisite packaging requirements. Packaging requirements are maintained by the Inventory Control Points (ICPs) packaging activity within the Military Department of Defense Agency, or within the Military Department’s System Command. Packaging data retrieval is available from the managing Military Department’s or Defense Agency’s automated packaging files, CD-ROM products, or by contacting the responsible packaging activity.  

Appendix A

BA-8180/U, 12/24 Volt Zinc Air Battery

Dimensions:  BA-8180:  The overall dimensions shall not exceed  12.2 inches (H) x  7.3 inches (W) x  2.4 inches (D).  Dimensions exclude external connector and cable. 

Weight:  Weight shall not exceed 6.2 lbs. 

Safety:  The battery shall be safe for soldier use and shall not contain any hazardous materials.  The battery shall be safe for the environment.   

Battery Capacity.  The basic battery capacity shall meet or exceed 50 Ah (at C/60).

Basic Battery Operational Test (Nominal Voltage).  The nominal voltage shall be 14 V.  The battery or battery plus adapter configuration shall meet the pass criteria specified below:

	Configuration
	Pins
	Pass Criteria

	
	(+)
	(-)
	

	Battery Alone
	1
	7
	( 14.0 V

	
	2
	6
	( 14.0 V

	
	1
	6
	( 0.1 V

	
	2
	7
	( 0.1 V

	
	1
	2
	( 0.1 V

	
	7
	6
	( 0.1 V

	
	
	
	

	Battery Plus DPEI
	4
	1
	( 14.0 V

	
	5
	2
	( 14.0 V

	
	4
	2
	( 0.1 V

	
	5
	1
	( 0.1 V

	
	4
	5
	( 0.1 V

	
	1
	2
	( 0.1 V

	
	
	
	

	Battery Plus 119FEI
	Same as Battery Plus DPEI

	Battery Plus 119BEI
	Same as Battery Plus DPEI

	Battery Plus M22
	Same as Battery Plus DPEI

	Battery Plus AN/PRC-148
	Same as Battery Plus DPEI

	Battery Plus FCXH1
	Same as Battery Plus DPEI

	Battery Plus Javelin Adapter
	Same as Battery Plus DPEI


Energy Density.  The energy density shall meet or exceed 240 Wh/L.

Specific Energy.  The specific energy shall meet or exceed 320 Wh/kg.

Connectors.  The connectors used on the battery shall be rugged and able to withstand normal soldier use.  The connector type shall be AMP/Tyco 211398-2 (requires 211400-1 or 211401-1), or equivalent.  

Appendix B

BA-81XX/U, 12 volt, Zinc Air Battery

Dimensions: BA-81XX:  The overall dimensions shall not exceed  __12.2__ inches (H) x  _3.7__ inches (W) x  _2.4__ inches (D).  Dimensions exclude external connector and cable. 

Weight:  Weight shall not exceed 3.2 lbs. 

Safety:  The battery shall be safe for soldier use and shall not contain any hazardous materials.  The battery shall be safe for the environment.   

Battery Capacity.  The basic battery capacity shall meet or exceed 25 Ah.

Basic Battery Operational Test (Nominal Voltage).  The nominal voltage shall be 14 V.  The battery or battery plus adapter configuration shall meet the pass criteria specified below:

	Configuration
	Pins
	Pass Criteria

	
	(+)
	(-)
	

	Battery Alone
	1
	7
	( 14.0 V

	
	2
	6
	( 14.0 V

	
	1
	6
	( 0.1 V

	
	2
	7
	( 0.1 V

	
	1
	2
	( 0.1 V

	
	7
	6
	( 0.1 V

	
	
	
	

	Battery Plus DPEI
	4
	1
	( 14.0 V

	
	5
	2
	( 14.0 V

	
	4
	2
	( 0.1 V

	
	5
	1
	( 0.1 V

	
	4
	5
	( 0.1 V

	
	1
	2
	( 0.1 V

	
	
	
	

	Battery Plus 119FEI
	Same as Battery Plus DPEI

	Battery Plus 119BEI
	Same as Battery Plus DPEI

	Battery Plus M22
	Same as Battery Plus DPEI

	Battery Plus AN/PRC-148
	Same as Battery Plus DPEI

	Battery Plus FCXH1
	Same as Battery Plus DPEI

	Battery Plus Javelin Adapter
	Same as Battery Plus DPEI


Energy Density.  The energy density shall meet or exceed ___250 Wh/L.

Specific Energy.  The specific energy shall meet or exceed ___330_Wh/kg.

Connectors.  The connectors used on the battery shall be rugged and able to withstand normal soldier use.  The connector type shall be AMP/Tyco 211398-2 (requires 211400-1 or 211401-1), or equivalent.  
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