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DEPARTMENT OF THE ARMY

HEADQUARTERS, V CORPS 

UNIT 29355

APO AE 09014


REPLY TO


ATTENTION OF
AETV-CS

SUBJECT:  V Corps Battery Management Program 

AETV-CS

MEMORANDUM FOR SEE DISTRIBUTION

SUBJECT:  V Corps Battery Management Program     

1.  REFERENCES:

     a.  AR 750-1, Army Materiel Maintenance Policy and Retail Maintenance Operations, 1 Sep 1994, w/change 1.

     b.  UR 750-1, USAREUR Materiel Maintenance Policy and Retail Maintenance Operations.

     c.  SB 11-6, FSC Class 6135 Primary Battery Supply Data, 28 May 1982.

     d.  TM 9-6140-200-14, Operator's, Unit, Direct Support and General Support Maintenance Manual for Lead-Acid Storage Batteries, 13 July 1989.

     e.  10 & 20 Level Technical Manuals (TMs) for applicable vehicles and equipment.

     f.  Minutes of the Army Materiel Command (AMC) Battery Summits, 4 June 1996 and 26 Sep 1996.

2.  PURPOSE.  To establish responsibilities and procedures for implementing a coordinated battery management program within V Corps that achieves the program objectives.  

3.  BACKGROUND.  

     a.  The Army spent $63M on the purchase of batteries in FY95, with communication-electronic (C-E) batteries accounting for $33M of this total.  USAREUR spent $9.6M on batteries in FY96.  Department of the Army guidance is to reduce Army battery purchases by 50% and that new systems procured must use rechargeable batteries or batteries lasting a minimum of 5 years.  The base year for measuring reduction of battery consumption is FY96.  The HQDA established objective is to reduce battery consumption by 11% per year beginning in FY98, with a cumulative reduction of 50% by the end of FY03.  

     b.  Headquarters AMC has designated CECOM as the executive agent for managing battery initiatives. The keystone of all battery initiatives involves improving existing technology to extend vehicle (lead-acid) and C-E (dry cell) battery life.  This ranges from additives in the electrolyte for slowing the discharge rate in vehicle lead-acid batteries to using rechargeable C-E batteries for training.

4.  PROGRAM OBJECTIVES.  The objectives of the V Corps Battery Management Program are:

     -  Reduce battery purchases in V Corps by $3.8M over six years starting in FY98.

     -  Ensure a coordinated battery management program exists within V Corps.

     -  No degradation in V Corps readiness posture caused by implementation of battery management program enablers.

     - Provide commanders a framework to implement unit unique battery management practices or products.

5.  CONCEPT.   The program consists of three parts:  Cost avoidance targets, program enablers and performance tracking.

     a. Cost Avoidance Targets.  Cost avoidance targets for each MSC are identified at Annex A, and are based on actual FY96 expenditures for batteries.

     b.  Program Enablers:  

(1) Program enablers represent the core of the battery management program.  An enabler can be a change or improvement to doctrine, training, leader development, organization, materiel, or soldiers (DTLOMS). 

(2) Annex B contains Tier I enablers for which implementation in USAREUR is recommended.  The cumulative effect of implementing all of these enablers is expected to assist units in reducing battery consumption.

(3) Annex C contains Tier II enablers.   These enablers can assist units in their battery management operations and requirements. 

     c.  Performance Tracking:  Performance tracking provides a means for measuring the success of the program in achieving its stated objective of reducing battery purchases in 

V Corps by $3.8M over six years starting in FY98.  Performance will be measured quarterly in terms of total dollars spent for all battery NSNs, for each USAREUR MSC.

     d.  The V Corps Battery Management Program will be reviewed quarterly by Corps G4.  Emerging technology will be evaluated in terms of value-added and cost benefit for possible inclusion in the program.

     e.  Annex D provides information on the levels of maintenance (operator, organizational, and direct support/general support), and existing battery maintenance capabilities in V Corps.

6.  RESPONSIBILITIES.

     a.  Commanders:  Responsible for implementing battery management programs tailored to support the needs of their units.  Commanders may recommend battery initiatives not contained in this memorandum of instruction for evaluation, and addition to the program.  Commanders are encouraged to establish milestones for implementation of program enablers, and perform periodic reviews of their Battery Management Programs.  Commanders are required to report program investment costs quarterly through command channels to the V Corps G4, ATTN:  MRD-CLIX.

     b. 19th SC:  Responsible for tracking consumption of batteries within V Corps, and providing data in terms of total quantity and total dollars spent for all battery NSNs, by units, on a quarterly basis.  This data will be provided to V Corps G4 and the USAREUR ODCSLOG to support the review and analysis process.

     c.  V Corps G4:  Responsible for overall supervision of the program, to include recommending changes and/or additions to the program, and conducting periodic review and analysis.

     d.  Command Science Advisors:  Assist commanders in development of MSC battery management programs, and under the coordination and direction of the USAREUR Science Advisor, are responsible for conducting evaluations of emerging technologies for possible addition to the program.  The USAREUR Science Advisor has an active role in the program review and analysis process as he recommends additions and/or changes to the program based on these evaluations.

7.  PROGRAM FUNDING.  Separate funding is not provided for capital investments.  The near-term investment required to implement this program is expected to be offset by savings achieved in the program out-years.

8.  V Corps POC is Mr. Victor McLaughlin, 370-5447 Email: g4mrdclix@hq.c5.army.mil

9.  Victory Corps!







/original signed/

Encls





KENNETH J. QUINLAN

as





Brigadier General, USA

                                                            
Chief of Staff
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NOTES:

1)  Targets are based on a percentage of total expenditures for batteries during FY96.

2)  Total battery expenditures for FY96 were $9.6M.

3)  Requisition data for FSC 6135 (C-E Batteries) is at APPENDIX 1.

4)  Requisition data for FSC 6140 (Lead-Acid Batteries) is at APPENDIX 2.

	APPENDIX 1 (FY96 C-E BATTERY CONSUMPTION) TO ANNEX A (COST AVOIDANCE

	TARGETS) TO V CORPS BATTERY MANAGEMENT PROGRAM

	FY96 BATTERY CONSUMPTION DATA
	

	FSC 6135  C-E BATTERIES
	

	  
	

	DODAAC
	TOT VALUE
	UNIT/ORGANIZATION
	MSC
	

	WK4BM9
	$1,651,323.00 
	123 CS BN CO C
	V CORPS
	

	WK4GE4
	$844,268.00 
	1 CS HHC SPT CMD DMMC CL IX ASL
	V CORPS
	

	W15GK8
	$731,920.00 
	SINCGARS FIELDING - INITIAL STOCKAGE
	 
	

	
	$553,601.00 
	          "          "
	V CORPS
	

	
	$95,504.00
	          "          "
	7 ATC
	

	
	$35,966.00
	          "          "
	21 TAACOM
	

	
	$29,183.00
	          "          "
	SETAF
	

	
	$17,666.00
	          "          "
	94 ADA
	

	WK4F81
	$379,254.00 
	596 CS CO MAINT SSA
	V CORPS
	

	WK4GGD
	$364,717.00 
	200 TAMMC EUROPE TAMMC ACCT30FF
	21 TAACOM
	

	W81J7T
	$361,399.00 
	282 CS BN SPT AUG
	7 ATC
	

	WK4F8Q
	$319,560.00 
	7A TNG CMD DIV STK RPLN
	7 ATC
	

	WK4GDD
	$273,232.00 
	512 CS CO MAINT REAR DS SSA
	21 TAACOM
	

	W81CBB
	$162,181.00 
	77 CS CO SSA
	V CORPS
	

	WK4T85
	$125,123.00 
	10 SF BN 01 ABN SF GRP
	USASOC
	

	W800TM
	$109,542.00 
	200 TAMMC SARSS1
	21 TAACOM
	

	WK4GCW
	$109,080.00 
	200 TAMMC SARSS1
	21 TAACOM
	

	WK4GDV
	$107,503.00 
	317 CS CO MNT NON DIV
	V CORPS
	

	W81DN6
	$99,895.00 
	149 CS CO SUPPLY SPT ACT
	V CORPS
	

	WK4GEY
	$74,815.00 
	299 CS BN
	V CORPS
	

	WK4EYJ
	$65,769.00 
	200 TAMMC SARSS1
	21 TAACOM
	

	WK4FV9
	$54,233.00 
	USA INDUSTRIAL CTR KLN
	21 TAACOM
	

	WK4GEK
	$50,288.00 
	147 CS CO CL IX SSA
	V CORPS
	

	W80YEY
	$38,022.00 
	501 MI BN HHC
	V CORPS
	

	WK4GD0
	$37,811.00 
	201 CS BN CO B
	V CORPS
	

	WK4RCF
	$30,339.00 
	98 LG HHC AREA SPT GP AUG SSSC
	V CORPS
	

	WK4LCE
	$30,089.00 
	3 FA BN 2 HHB 155 SP
	V CORPS
	

	WK4FZN
	$24,896.00 
	70 TC HHD SUPPLY ACTY
	21 TAACOM
	

	W45U9J
	$18,393.00 
	6 AV BN 2 TRP D CAV CL IX
	V CORPS
	

	W81WW6
	$15,889.00 
	104TH LG HHC ASG AUG
	V CORPS
	

	WK4DJK
	$15,364.00 
	222 CS BN SPT AUG SSSC
	V CORPS
	

	WK4F8T
	$14,711.00 
	159 AVN RGT 07 CO A
	V CORPS
	

	W80SX9
	$14,230.00 
	515 TC CO
	21 TAACOM
	

	WK4K7A
	$13,899.00 
	12 IN BN 04 HHC
	V CORPS
	

	WK4K65
	$13,807.00 
	1 AR DIV 2 BDE HHC
	V CORPS
	

	W81M1E
	$13,683.00 
	6 AV SQD 6 CAV CO D CL IX
	V CORPS
	

	W809M6
	$13,259.00 
	27 FA BN 1 A BTRY
	V CORPS
	

	WK4BR6
	$12,549.00 
	440 SC BN CO C CMBT
	V CORPS
	

	W80PSN
	$12,501.00 
	USA TNG SPT ACT EUROPE
	7 ATC
	

	WK4K81
	$12,151.00 
	3 AD BN 05 VULC BTY D
	V CORPS
	

	NOTES:
	
	
	
	

	1) LISTED UNITS/ORGANIZATIONS ACCOUNT FOR 90% OF TOTAL FY96 EXPENDITURES FOR

	         C-E BATTERIES.
	
	
	

	2) TOTAL C-E BATTERY EXPENDITURES FOR FY96 WERE $6.9M.
	
	

	3) DATA OBTAINED FROM USA LOGISTICS SUPPORT ACTIVITY (LOGSA).
	


	APPENDIX 2 (FY96 LEAD-ACID BATTERY CONSUMPTION) TO ANNEX A (COST AVOIDANCE TARGETS) TO V CORPS BATTERY MANAGEMENT PROGRAM

	FY96 BATTERY CONSUMPTION DATA
	

	FSC 6140  LEAD-ACID BATTERIES
	

	   
	

	DODAAC
	TOT VALUE
	UNIT/ORGANIZATION
	MSC
	

	WK4BM9
	$626,057.00 
	123 CS BN CO C
	V CORPS
	

	WK4GE4
	$405,642.00 
	1 CS HHC SPT CMD DMMC CL IX ASL
	V CORPS
	

	WK4GGD
	$140,697.00 
	200 TAMMC EUROPE TAMMC ACCT30FF
	21 TAACOM
	

	WK4GDD
	$130,890.00 
	512 CS CO MAINT REAR DS SSA
	21 TAACOM
	

	WK4FV9
	$130,848.00 
	USA INDUSTRIAL CTR KLN
	21 TAACOM
	

	WK4F8Q
	$103,143.00 
	7A TNG CMD DIV STK RPLN
	7 ATC
	

	W81DN6
	$98,401.00 
	149 CS CO SUPPLY SPT ACT
	V CORPS
	

	WK4F81
	$95,857.00 
	596 CS CO MAINT SSA
	V CORPS
	

	WK4GDV
	$88,078.00 
	317 CS CO MNT NON DIV
	V CORPS
	

	WK4BNX
	$87,667.00 
	127 CS BN CO B SSA
	V CORPS
	

	W81CBB
	$74,631.00 
	77 CS CO SSA
	V CORPS
	

	WK4GEK
	$59,238.00 
	147 CS CO CL IX SSA
	V CORPS
	

	WK4GD0
	$20,726.00 
	201 CS BN CO B
	V CORPS
	

	WK4FZN
	$18,515.00 
	70 TC HHD SUPPLY ACTY
	21 TAACOM
	

	WK4GEH
	$16,532.00 
	159 AVN RGT 07 CO B SSA
	V CORPS
	

	W80722
	$11,445.00 
	CS CO SPT ELEM SSA (NSE)
	V CORPS
	

	WK4BQB
	$10,673.00 
	123 CS BN BHR DET
	V CORPS
	

	WK4F8T
	$10,269.00 
	159 AVN RGT 07 CO A
	V CORPS
	

	WK4GEY
	$10,137.00 
	299 CS BN
	V CORPS
	

	WK4JV1
	$9,356.00 
	127 CS BN CO A
	V CORPS
	

	WK4EYJ
	$8,756.00 
	200 TAMMC SARSS1
	21 TAACOM
	

	WK4XH9
	$8,699.00 
	227 AV BN 7 CO A
	V CORPS
	

	W81NMJ
	$8,309.00 
	549 CS CO ASL
	94 ADA
	

	W90AUB
	$7,400.00 
	1 AR HHC DIV DISCOM
	V CORPS
	

	W80Y1A
	$7,133.00 
	159 AV RGT 7 DPI
	V CORPS
	

	
	
	
	
	

	NOTES:
	
	
	
	

	1)  LISTED UNITS/ORGANIZTIONS ACCOUNT FOR 90% OF TOTAL FY96 
	
	

	          EXPENDITURES FOR LEAD-ACID BATTERIES.
	
	

	2)  TOTAL LEAD-ACID BATTERY EXPENDITURES FOR FY96 WERE $2.7M.
	
	

	3)  DATA OBTAINED FROM USA LOGISTICS SUPPORT ACTIVITY (LOGSA).
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	


ANNEX B (TIER I ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

1.  The table below contains Tier I enablers for which implementation in V CORPS is recommended.  The cumulative effect of implementing these enablers is expected to assist units in reducing battery consumption.

2.  A summary of each enabler is attached as a TAB to this Annex. 

	APPENDIX
	ENABLER TITLE
	PROPONENT
	LEVEL

	1
	Maintenance Free Battery
	TACOM
	ORG/DS

	2
	Improved Maintenance
	TACOM
	ORG

	3
	Hand-Held Load Tester
	TACOM
	ORG

	4
	Midtronics Tester
	TACOM
	DS

	5
	Battery Mat
	TACOM
	ORG

	6
	Rechargeable C-E Batteries
	CECOM
	ORG


APPENDIX 1 (MAINTENANCE FREE BATTERY) TO ANNEX B (TIER I ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

DESCRIPTION:  Battery, Lead-Acid, Maintenance Free.

Nomenclature                                       NSN                                                  Price
Battery Storage 6TL                   6140-01-210-1964                                   $61.10

Battery Storage 6TLFP               6140-01-431-1172                                   $73.00

LEVEL:  Organizational.

AUTHORIZATION:  In accordance with vehicle/equipment 20 level technical manuals.

BASIS OF ISSUE:  IAW vehicle/equipment 20 level technical manuals.

1.  Beginning Dec 96, TACOM will introduce an interim maintenance free battery (6TLFP) into the Army supply system.  The 6TLFP will replace the 6TL battery until TACOM awards a new contract to produce a new maintenance free battery that will be known as the 6TMF.  The contract for the 6TMF is expected to be awarded in 3d QTR 97 with stocks available 4th QTR 98.

2.  The new 6TLFP battery will come "over-packed" with an improved electrolyte; enough to fill one battery.  Electrolyte for the 6TL will have to be purchased separately at $3.50 per gallon.  A 6TL battery requires 1 gal of electrolyte.  

3.  The improved electrolyte issued with the 6TLFP battery will extend the life of the battery by retarding the sulfation that occurs inside the battery during extended periods of reduced or infrequent use.  The improved electrolyte, along with internal design changes, is expected to extend the useful life of the interim battery. 

4.  Combinations of battery types (6TL vs. 6TLFP) and electrolytes (old vs. improved) are acceptable with no noticeable performance degradation to the field user although TACOM recommends set configurations.  Once filled, charged and put to use, distilled water is used to top off the 6TL or 6TLFP when the battery fluid is low.  Externally the 6TLFP looks the same as the 6TL, except the case top color is black.

5.  TACOM will be able to support unit requests for the 6TL battery until the end of FY97.   Advice Code “2B” must be used when requesting the 6TL battery.

APPENDIX 2 (IMPROVED MAINTENANCE) TO ANNEX B (TIER I ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

DESCRIPTION:  Battery Training Videos and Semi-Annual Slave Starting Training

VIDEO TITLE                                                      ID#                                       .

Running a Battery Shop in                    


Pin 710867    ICN TVT9-314

Today's Army (1996)      

Battery Maintenance for Operator        


Pin 710883     ICN TVT9-315

and Unit Maintenance Personnel (1996)

LEVEL:  Organizational/Direct Support

AUTHORIZATION:  N/A

BASIS OF ISSUE:  One each per unit drivers training program.

1.  Battery Training Videos.

a.  In Oct. 96, TACOM produced the two video cassettes listed above for training personnel in proper procedures of battery maintenance for both organizational and direct support maintenance personnel.  Both videos are scheduled to be available in Training Support Divisions (TSD) under the ICN shown above.

b.  The video, Battery Maintenance for Operator and Unit Maintenance Personnel, should be incorporated in operator maintenance training and all levels of the V CORPS Drivers Training Program.

2.  Training: Slave-Starting Military Vehicles and Equipment

a.  Commanders must ensure operators, crews and maintenance personnel know how to start assigned vehicles, rough-terrain forklifts, and power-generator sets using “slave” cables.  This skill is equally important in cold and hot weather.  Improper slave-starting can cause the generator, protection control box, or fuses to burn out.  In 1994, improper slave-starting contributed to V CORPS units spending more than $1.2 million to replace 60 amp generators.

b.  All combat and tactical vehicles, rough-terrain forklifts, and most power generator sets are factory-equipped with either a U.S. or NATO slave receptacle on the equipment and cannot be connected incorrectly.  Personnel should use the slave cable when ever possible.

APPENDIX 2 (IMPROVED MAINTENANCE) TO ANNEX B (TIER I ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

c.  Some combat vehicles are authorized a slave-cable kit in the basic issue items list.  The slave cable kit is also in some tool sets, including the Organizational Maintenance Shop Set, Common No. 1.  Some automotive tool sets authorize a commercial-type jumper cable for starting equipment that does not have a NATO slave receptacle.  Commercial jumper cables should not be used for equipment with U.S. and NATO slave receptacles.

d.  Commanders should conduct slave-starting training semi-annually for assigned equipment.  Training personnel should contact their supporting U.S. Army Tank Automotive Command logistics assistance representative (TACOM LAR) for training in slave-starting techniques.  The European TACOM office (370-6064) has names and telephone numbers for TACOM LARs.

APPENDIX 3 (HAND-HELD LOAD TESTER) TO ANNEX B (TIER I ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

DESCRIPTION:  Commercial hand-held load testers for 12V batteries

ESTIMATED PRICE:  $65.00 each

LEVEL:  Organizational

BASIS OF ISSUE:  Same as for duo-check optical sight glass (one-for-one)

AUTHORIZATION:  CTA 50-970, Expendable/Durable Items, Appendix A, Note 1.

1.  The load tester is a device (FSC 6625) that tests a battery's condition by reading its "no load" condition, then simulating a "load' condition (such as starting the vehicle).  A battery's condition is determined by comparing the "no load" and "load" readings.

2.  These testers do not have NSNs.  They are commercially available in many configurations, but because of reliability and design, only two models are authorized.  These testers are readily available through retail outlets.

                                   SNAP-ON model YA206 or YA226

                                   Associated model 6029

3.  This tester is much easier, safer, and faster to use and gives a much more accurate indication then the currently authorized duo-check optical sight glass.  A 12v battery can be checked in about 30 seconds without ever having to open the battery.  And because it measures the battery's performance under a simulated load, it is a better indication of battery condition.

(NOTE.  The load tester simulates a load by using a resistive heater coil.  As the load tester becomes hot, care should be taken to avoid burns, and it should be allowed to cool down between battery checks.)

4.  Batteries, do not need to be disconnected from the vehicle to be tested with the load tester, but the vehicle must not be operating during the test.  

5.  The testers will replace the duo-check sight glass for the maintenance teams -- the duo-check sight glass will only be used as a back-up test device.

6.  Since the testers are designed for commercial vehicle batteries, checking the heavy-duty military batteries will differ slightly from the instructions  printed on the tester. The following procedures should be used:

APPENDIX 3 (HAND-HELD LOAD TESTER) TO ANNEX B (TIER I ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

-  Attach the tester's leads to the appropriate battery terminal and take a no load reading.

-  Depress the switch for no more than 5 seconds, and take a "load" reading.

-  If the difference between the two readings is more than 2 volts, the battery is "bad" and should be replaced.

-  If the difference between the two readings is less than 2 volts, the battery is still good, even if the scale indicates a low voltage.  These batteries can be recharged by the vehicle charging system after slave-starting.

7.  All batteries replaced after testing with the load tester will be returned to the supporting direct support level battery shop for testing with the more accurate MIDTRONICS tester.

8.  The load tester is not as accurate as the MIDTRONICS tester, but is the best tester for the cost for use by maintenance team personnel, and it is much better than the duo-check optical sight glass currently in use.

APPENDIX 4 (MIDTRONICS TESTER) TO ANNEX B (TIER I ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

DESCRIPTION:  Four-stage conductance tester for 12v batteries

TESTER                        NSN                            PRICE
MICRO-400 (digital)     6625-01-433-6786*   $665.00

LEVEL:  Direct Support.

BASIS OF ISSUE:  Minimum one per direct support/general support unit.

AUTHORIZATION:  V CORPS ODCSLOG Memorandum, subject:  V CORPS Battery Management Program, 21 February 1997.

1.  The MIDTRON'ICS battery tester is a state-of-the-art device that uses conductance to test the battery's condition instead of a simulated load.  This method allows for much greater accuracy in testing a battery's condition and does not have the heat build-up problem associated with load testers.

2.  In addition, the tester uses four separate tests to accurately assess the battery condition in less than one minute:

-  Bad cell indicator tells immediately if a battery has a shorted or dead cell.

-  Overall condition scale indicates the battery's total condition. 

-  Voltage scale accurately reflects the battery's current voltage.

-  Cranking power scale reliably determines the cranking amps available in the battery.

3.  The first test (bad cell indicator) immediately identifies batteries that should be processed for disposal.  The other three tests indicate those batteries that have a good chance of being recovered and those that are not worth the time and effort.  This battery "triage" will significantly reduce the time and effort in the general/direct support level battery shop.

4.  The MIDTRONICS tester is used at each general/direct support level battery shop as an initial screening of incoming batteries for service, and at the end of the service cycle to ensure batteries are properly charged before return to issue.

APPENDIX 4 (MIDTRONICS TESTER) TO ANNEX B (TIER I ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

5.  The MIDTRONICS tester works on any 12v battery, and is adjustable to allow for differences in cranking amps in different batteries.  Easy to follow instructions are a part of the tester's molded plastic case.  The tester comes with a hard plastic case for storage.

*Non-Army Interest Item.  Order off-line using DD Form 1348-6, DOD Single Line Item Requisition System Document (Manual Long Form), IAW DA Pam 710-2-1, page 4, para 2-10, and page 16, figure 2-5.  Source of supply is S9E.  Class
APPENDIX 5 (BATTERY MAT) TO ANNEX B (TIER I ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

DESCRIPTION:  Felt pad impregnated with neutralizing agent

NSN



PRICE_______________

6160-01-399-l966

$252.00 per 100 foot roll

LEVEL:  Organizational.

BASIS OF ISSUE:  As needed to line battery boxes on all equipment.

AUTHORIZATION:   V CORPS ODCSLOG Memorandum, subject:  V CORPS Battery Management Program, 21 February 1997.

1.  The battery mat is a felt pad that is impregnated with acid neutralizing agents.  Its purpose is to help prevent battery box corrosion by trapping and neutralizing any battery acid that is accidentally spilled from the battery during maintenance or in the event of a battery boil-over.  NOTE:  Report evidence of boil over to unit maintenance for immediate corrective action.

2.  The battery mat comes in 100 foot rolls (1 foot wide), and must be cut to fit battery box trays in each vehicle.

3.  It is placed in the battery tray under the batteries, with the felt side up to trap acid.

4.  In addition, strips of the battery mat material can be placed under the tray brackets -- a main area of corrosion build-up in battery boxes.  If used this way, the felt side of the mat should be placed down against the battery so that any acid on top of the battery is absorbed.

5.  One battery mat should last the life of the battery.  When batteries are replaced, simply replace the battery mat.

6.  Since the mat will contain neutralized acid, it must disposed of as is other battery waste.  

7.  Use of the battery mat will also add some additional shock and vibration protection to the vehicle battery.

8.  Proper  installation and use of battery mat will help reduce costly corrosion to battery boxes and significantly reduce battery maintenance times.

APPENDIX 6 (RECHARGEABLE C-E BATTERIES) TO ANNEX B (TIER I ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

DESCRIPTION:  Rechargeable C-E batteries, adapters, and charger that can be used in place of primary batteries during unit training. 

	ITEM
	NSN
	PRICE

	BB-390A/U Battery
	6140-01-419-8187
	$292.94

	BB-388/U Battery
	6140-01-419-8190
	85.30

	BB-516A/U Battery 
	6140-01-419-8191
	71.53

	BB-503A/U Battery
	6140-01-419-8193
	63.92

	BB-2847A/U
	6140-01-419-8194
	238.55

	PP-8444/U Universal Portable Charger
	6130-01-427-9604
	612.00

	AP-390A/U (J-6358) Adapter
	5940-01-427-9110
	118.35

	AP-388/U (J-6357) Adapter
	5940-01-427-8601
	38.35

	AP-516A/U (J-6356) Adapter 
	5940-01-427-9183
	55.00

	AP-503A/U (J-6355) Adapter
	5940-01-427-9247
	38.25

	AP-2847/U (J-6354) Adapter
	5940-01-427-9278
	38.25

	PP-8448/U Discharge Fixture
	6130-01-430-3108
	422.50

	J-6362 24V HUMMER Cable
	5940-01-427-9395
	130.00

	KBB-390A/U Kit
	6140-01-419-8188
	1316.23


LEVEL:  Organizational.

BASIS OF ISSUE:  Determined by unit training requirements based on CECOM Rechargeable Battery Implementation Guidance (Draft) (TAB A to this APPENDIX).

AUTHORIZATION:  CTA 50-909

1.  CECOM has developed a series of new rechargeable batteries that provide longer life and durability than previous rechargeable batteries.  The new batteries must be used with the Universal Portable Charger (UPC).  Each type of rechargeable battery requires as special adapter to use the UPC.  A 24V HUMMER cable is also available for charging batteries when in the field.

2.  The BB-390/U and BB-388A/U batteries employ a new chemistry (Nickel-Metal Hydride) that results in an increase of battery capacity by 50% over other rechargeable (NICAD) batteries.  The user will be able to use these batteries for a longer period of time  than their predecessors, therefore, less batteries will be required for a specific mission time.
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3.  A new rechargeable battery has also been developed for use in the Thermal Weapon Sight.  Instead of using the BA-5847/U non-rechargeable battery, the user now has the option of using the new BB-2847/U Lithium Ion rechargeable battery.  This battery can be recharged 1000 times, and will result in substantial savings.

	
	MISSION TIME (HRS)/BATTERY TYPE

	
	
	RECHARGEABLE

	EQUIPMENT
	PRIMARY
	NiMH
	NiCAD
	Li-ION

	SINCGARS
	24 (BA-5590)
	8-12 (BB-390)
	4-6 (BB-590)
	N/A

	AN/PRC-126
	60 (BA-5588)
	27 ( BB-388)
	16-19 (BB-588)
	N/A

	TWS
	5-12 (BA-5847)
	N/A
	N/A
	3-7.5 (BB-2847)


4.  The Universal Portable Charger (UPC) is used to charge the BB-390A/U, BB-388/U, BB-516A/U, and BB-503A/U in two hours, and the newBB-2847/U batteries in 3.5 hours.  The existing PP-7286 battery charger already in the field can still be used to slow charge the new batteries.  Charging times will vary anywhere from 4-12 hours depending on the type of battery.  The charging procedure is detailed on each battery label.  

5.  The Universal Portable Charger also has the capability of charging the batteries using a vehicular 24V DC source.  For this operation, a 24V DC adapter (AP-HUMMER) is required.  The adapter fits into the existing NATO vehicular standard slave battery plug.  The 24V DC adapter also has to be requisitioned separately.  

6.  Each of the new batteries has an embedded state of charge (SOC) indicator that shows the SOC from 0 to 100 percent at 20 percent increments.  

7.  The new Nickel-Metal-Hydride (NiMH) and Lithium-Ion (Li-ION) battery chemistries do not have the "memory effect" which caused older NiCAD batteries to have reduced capacity with successive charges.  In addition, new NiCAD batteries have a discharge fixture designed to discharge the batteries, and eliminate the "memory effect." 

8.  CECOM has developed kits to introduce this new technology to the field.  The KBB-390A/U Kit contains two BB-390A/U batteries, one Universal Portable Charger, and one BB-390A/U battery adapter.  Based on cost alone, one BB-390A/U battery kit is equivalent to the cost of 22 BA-5590 batteries.  However, you can use one BB-390A/U battery at least 225 cycles versus the BA-5590 one-time use.
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Rechargeable Battery

Implementation Guidance

PURPOSE:  Provide implementation guidance and information on using rechargeable batteries for training, garrison and Other Military Operations in Army Communications and Electronics equipment.

BACKGROUND:  The Chief of Staff of the Army directed the Army to reduce it’s annual expenditure for batteries by 50%.  The Army currently spends in excess of $70M per year for batteries.  The Army’s OMA Budget has already been reduced by $6M for batteries in FY98 and a total of $33M from FY 98-03.
REFERENCES:

TM 11-6130-489-13&P, Battery Charger PP-8444/U

1.  In order to transition to rechargeable batteries, units should:


a.  Determine which primary communications/electronics batteries they use and then determine which rechargeable batteries to use in lieu of the primaries.  A list of primary batteries and the rechargeable substitutes is provided in Para. two.  A list of the equipment these batteries are used on is provided in Appendix B. 


b.  Determine the number of batteries required to support the equipment on hand.   A formula for determining batteries required is in Para 6a.  Paragraph 6b. provides an example.


c.  Determine the number of chargers required to support the batteries for the equipment.  A formula for the charger requirement is in Para 6c.  Paragraph 6d. shows an example of charger determination.


d.  Determine how best to logistically support the recharging of these batteries.  Guidance is provided in para 8.

2.  Primary batteries and rechargeable battery equivalents are listed below.  This policy currently applies only to these batteries. 









Rechargeable Battery
 Primary                     NSN                           Rechargeable              
NSN                 
Cost (Oct 96 AMDF)

BA-5590/U 
6135-01-036-3495 
BB-390A/U 
6140-01-419-8187    
$269.00    

BA-5588/U 
6135-01-088-2708
BB-388/U    
6140-01-419-8190     
  $78.56

BA-5847/U 
6135-01-090-5364
BB-2847/U  
6140-01-419-8194    
$219.28

BA-5847A/U 
6135-01-391-4944

BA-5847B/U 
6135-01-430-3119

BA-5847C/U 
6135-01-438-9447

No Primary Battery


BB-516A/U 
6140-01-419-8191     
  $65.62

No Primary Battery


BB-503A/U
6140-01-419-8193
  $58.76
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NOTE:  All prices listed in this guidance are from the Oct. 96 ARMYLOG database.

3.  A list of the equipment these batteries power is provided in Appendix B.

4.  Battery and Associated Item Characteristics:


a.
Battery Characteristics:







Memory

Battery

Type

Recharges
Effect

Temp Range
Self-Discharge

BB-390A/U
NiMH 

225

No

-4( - 130( F
  > 1-1/2%


BB-388/U
NiMH

225

No

-4( - 130( F
  > 1-1/2%

BB-503A/U
NiCAD

225

Yes

-4( - 130( F
  > 1%

BB-516A/U
NiCAD

225

Yes

-4( - 130( F
  > 1%

BB-2847/U
LiION 
 
1000

No

-4( - 130( F
  > 1/2%


b.  Recharges:  The minimum number of recharges each battery can receive.


c.  Memory Effect: Nickel Cadmium (NiCAD) batteries have a “memory effect” and must be discharged fully with the Battery Discharge Fixture; once during every two to three months of usage, before recharging to obtain a full charge on them.  The more frequently they are used the more frequently they need to be discharged fully to break this memory effect which builds up with use.


d.  Self-Discharge Rate:  The daily rate at which rechargeable batteries self-discharge, after charging.  The discharge rates are less then the percentages indicated.


e. State-Of-Charge Meter:  Each of the rechargeable batteries has a built-in State-Of-Charge meter (SOC) which indicates the percentage of charge remaining in the battery, except the BB-390A/U which has two SOCs because it can operate at 12 or 24 volts.


f.  Class of Supply:  The rechargeable batteries, charger, adapters, battery discharge fixture and 24 Volt Vehicular Cable are all Class 9 items.  A Basis of Issue Plan (BOIP) is not required and units may purchase as many of each item as they need to meet their mission requirements.


g.  Temperature Range and Limitations:  These rechargeable batteries were designed to operate in the temperature range -4( F to 130( F (-20( C to 55( C).  Laboratory tests of the BB-390A/U and BB-388A/U indicate the BB-390A/U and BB-388A/U should operate down to -20( F.  When temperatures outside the design specifications, -4( F to 130( F, are encountered during training, garrison operations or Other Military Operations, primary batteries will be used.


h.  The Universal Portable Charger (UPC), PP-8444/U, NSN 6130-01-427-9110, costs $562.52.  It can charge two batteries at once.  It weighs less than 11 lbs and has an operating temperature range from 32 degrees F to 122 

degrees F.  The input voltages are 110/220 VAC and 28 VDC.  It consumes 2 amps at 115 VAC and 8 amps at 28 VDC.  The UPC charges the NiMH and NiCAD batteries fully in two hours and the LiION batteries in three and a half hours (3-1/2 hours).  Additional charger information is in Battery Charger TM 11-6130-489-13&P.
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i.  The UPC Battery Adapters adapt two like batteries to the charger at a time for charging. Appendix A lists the adapters.


j.  An alternate charger, PP-7286/U, LIN B45597, NSN 6130-01-041-3490, is authorized on certain MTOEs and can also charge these batteries.  Battery charging times, with this charger, are listed in Appendix A.


k.  The Battery Discharge Fixture, NSN 6130-01-430-3108, costs $388.37.  This discharge fixture discharges the BB503A/U and BB-516A/U NiCAD batteries to break the “memory effect” extending the battery life.  It should be used to break that “memory effect” every two to three months of usage, before recharging the BB-503A/U and BB-516A/U batteries to obtain a full charge on them.  The more frequently they are used the more frequently they need to be discharged fully to break this memory effect which builds up with use.  It also is used to discharge all the rechargeable batteries prior to turn-in for salvage, once their useable life is passed.


l.  The 24 Volt Vehicular Cable, NSN 5940-01-427-9395, costs $120.00.  This cable permits the charger to be operated off a vehicle NATO slave receptacle while the vehicle is stationary.


m.  A kit consisting of two BB-390A/U batteries, one UPC and one AP-390A/U Adapter, NSN 6140-01-419-8188, costs $1209.92. 

5. 
Primary (Nonrechargeable) vs Rechargeable Battery Mission Times Comparison.


a. CECOM performed a laboratory test to determine the battery mission times of both primary and rechargeable batteries used in SINCGARS and the AN/PRC-126, Squad Radio under different temperature conditions.  Rechargeables typically have significantly shorter lives between charges than primary batteries.  The test results are summarized in Appendix C. 


b.  The operating times provide the user with data for initial planning purposes.  Actual field performance will vary based on the units OPTEMPO and operating conditions.

6.  Rechargeable Battery and Charger Requirements Determination


a.  Formula for determining the number of batteries required:




# systems using a particular battery X # days trng X # battery changes required/day*

*  Based on OPTEMPO and Temperature

The determination of how many rechargeable batteries and chargers are needed to support a unit’s mission is determined in large part by the following: OPTEMPO of the unit/equipment; how long the particular rechargeable battery lasts in the equipment given the units OPTEMPO; the amount of daily charging time available to the unit; where the battery chargers are located; and the logistic support concept being employed. Another area to consider is the system and its power setting, such as SINCGARS,  which may be set on low, medium or high power transmission mode.
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Battery life and number of batteries required will vary significantly.  Identical units may use different amounts of batteries and receive different hours from their batteries depending on the factors mentioned above.


b. Appendix D provides an example of determining battery requirements.


c.  Formula for determining the number of chargers required:



# of batteries per day ( charging cycles/day/charger ( 2 (# batteries/charger/cycle)

The number of batteries per day is determined in 6a. above.  The number of charging cycles per day is determined by the unit’s SOP, but is normally 6 (based on a 12 hour day and the charger taking 2 hours to complete a charge).


d.  Appendix E provides an example of determining the number of chargers required.

7.  Cost/Break-Even Analysis:  A detailed analysis showing the break-even point for using rechargeable batteries in lieu of primary batteries is at Appendix F.

8.  Logistical Support Concept




Graphical depiction:











a.  Rechargeable batteries will be resupplied in the same manner primary batteries are resupplied, by unit LOGPAC.  The graphic depicts a supply request, LOGSTAT, electronically going from the unit to the Field Trains where the LOGPAC is configured.  The LOGPAC, with recharged batteries, goes forward to the unit and exchanges recharged batteries for discharged batteries on a one-for-one basis.  No additional accounting is required except as the Unit Commander requires.  Batteries may also be recharged in the TOC and Combat Trains.  The goal is to make the use of rechargeables essentially transparent to the system user and to have minimal impacts on the logistics channel.


b.  Battery chargers may be located in the field trains, TOCs, garrison and possibly in the combat trains or any location which is most efficient and effective for the unit. Chargers may be operated in stationary vehicles.  Examples of how units recharged batteries during field tests are:



(1)  The 3/327th Air Assault, Ft. Campbell, operated chargers in their field trains.  The unit supply sergeant performed the charging with minimal impact on his duties.  They operated an additional charger in their TOC which charged the batteries that were used in the TOC.
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(2) An M109 van was converted by the 4th FSB, Ft. Hood, and is operated by three personnel from the 4th FSB to support the 1/22nd Mech Infantry.  The van is located in the FSB for charging support.


c.  Battery charger maintenance is described in Chapters 3 and 4 of TM 11-6130-489-13&P.   

9.  Safety requirements and considerations are addressed in Appendix G.

10.  Battery transportation:  Batteries should not be thrown or dropped.  Units may want to obtain boxes to aide transporting and keep the batteries in one place on the LOGPAC.

11.  Charging Facilities:


a. Facilities fabrication/modification guidelines will be provided by CECOM upon request, if your unit intends to construct a charging facility.  Users should identify the facility they intend to use to charge batteries in, how many chargers will be located there and the power source.  A POC at CECOM, ATTN:  AMSEL-LC-BT, Fort Monmouth, NJ 07703-5000 is Mr. Rich Rizzo, DSN 992-8941 or (908)427-8941, FAX 8940, email rizzo@doim6.monmouth.army.mil
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Primary Battery and Rechargeable Battery Equivalents









Rechargeable Battery
 Primary                                                 Rechargeable                                     Cost (Oct 96 AMDF)

BA-5590/U 
6135-01-036-3495 

BB-390A/U 
6140-01-419-8187     

$269.00    

BA-5588/U 
6135-01-088-2708

BB-388/U    
6140-01-419-8190     
  
$78.56

BA-5847/U 
6135-01-090-5364

BB-2847/U  
6140-01-419-8194    


$219.28

BA-5847A/U 
6135-01-391-4944

BA-5847B/U 
6135-01-430-3119

BA-5847C/U 
6135-01-438-9447

No Primary Battery





BB-516A/U 
6140-01-419-8191     
 
$65.62

No Primary Battery





BB-503A/U 
6140-01-419-8193     
  
$58.76

Rechargeable Battery Adapters
Battery



Adapter 


NSN                              
Cost

BB-390A/U


AP-390A/U     
5940-01-427-9110

$109.00

BB-388/U


AP-388/U        
5940-01-427-8601

  $35.35

BB-516A/U


AP-516A/U     
5940-01-427-9183 

  $50.04

BB-503A/U


AP-503A/U     
5940-01-427-9247

  $35.35

BB-2847/U


AP-2847/U      
5940-01-427-9278

  $35.35

Charging Times with PP-7286 Charger




Battery Type





Time (Hrs)




BB-390A/U, BB-388A/U




10 - 12




BB-516A/U
  

  


6 - 7




BB-503A/U
   

    


10




BB-2847/U
    

     


4
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Rechargeable Battery and End Item List
Battery
 

End Item



LIN


NSN
BB-390A/U

AN/GRC-213


R30895

5820-01-128-3935




AN/GSQ-187


S76398

5895-01-138-5644




AN/GYK-29








AN/PDR-75


R30925

6665-01-121-4217




AN/PIH-1


P83743

5830-01-340-0450






AN/PPN-19


T22676

5895-01-195-1199




AN/PRC-104


R55200

5820-01-141-7953




AN/PRC-113




AN/PRC-119A


R83005

5820-01-267-9482




AN/PRC-132


R55404

5820-01-320-8831




AN/PRC-3








AN/PSN-8




5820-00-665-1217




AN/PSQ-4




5820-01-252-5420




AN/TAS-4A




5855-01-143-3183




AN/TAS-6A




AN/URC-100




5820-01-112-0176




AN/URC-101




5820-01-112-0177




AN/URC-110


T20769

5820-01-151-4199




AN/URC-112




5820-01-151-4198




AN/URC-91


R45271

5820-01-151-9920




C-10377/GTC




HST-4C




LST-5B/C




5820-01-260-7254




M21




M-22 ACADA




M-220E4




MAFIS-UFE




MST-20 PLUS




MX-9331




OD-144/GYK-29

D31557

7025-01-134-2329




OE-239




OL-200/GYK-29V
C40499

7025-01-134-2332




PM-15




5820-01-248-4312



PM-15A




5820-01-247-7329




RT-1175/GSQ



5820-01-198-6445




RT-1343/TSQ-12

R30298

5895-01-177-0791




TSEC/HYX-57




TSEC/KY-57

S01373

5810-00-434-3644

TSEC/KY-67



5810-00-434-3642
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Rechargeable Battery and End Item List (Cont’d)
Battery
 

End Item



LIN


NSN

BB-390A/U

AN/GRC-206




AN/ARW-83




AN/USD-9




SM-755/GSQ



S58261

6941-01-208-1816

AN/PRD-75




AM/PPM-19




AN/TRN-30




TA-978/G




AN/TMQ-30




AN/TAM-4



B11795

5855-01-029-8728




AN/TRC-184





5820-01-208-1892




AN/VRC-88




AN/VRC-91




AN/PSC-6





5895-01-347-6128




AN/TSQ-198



C59125

5895-01-388-1454

BB-388/U

AERP




AN/PRC-68



S83585

5820-01-079-9260




AN/PRC-68A



S83585

5820-01-180-8943




AN/PRC-126



R55336

5820-01-215-6181




AN/PRC-128





5820-01-288-0626




M-23

BB-516A/U

AN/GVS-5



L40063

5860-01-062-3543




AN/PAS-6 (MELIOS)



BB-503A/U

AN/TAS-4





5855-01-119-9575




AN/TAS-6

BB-2847/U

AN/PRM-34



R93169

6625-01-094-5646




AN/TAS-4A





5855-01-143-3183




AN/TAS-4





5855-01-119-9575




AN/TAS-6





5855-01-037-7340




TS3991VRC  





AN/PRS-7



G02204

6665-01-179-5120




AN/TAS-5





1430-00-104-9594




RT-524A/VRC



R33939

5820-00-892-0622
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Battery Mission Times
The mission times are expressed in hours and are based on a ratio of transmit to receive to standby of 1T to 3R to 6S.

RADIO TYPE                            

 
OPERATING HOURS





 
4 F
                      70 F
         130 F 
               -20 F                     





              BA-5590/BB-390     BA-5590/BB-390    
BB-5590/BB-390     BB-5590/ BB-390

RT-1523                      
13.8          6.9             21             9.6    
     21.2         8.7 

5.7

(ITT-ICOM)

(SINCGARS)

RT-1523                         
25.4        12.2             31.7          13.7   
          32          13

12.3

(GD-ICOM)

(ITT-SIP)

(SINCGARS)






BA-5588  BB-388       BA-5588  BB-388    
BB-5588  BB-388      
BB-388

AN/PRC-126     

65           25.5             74            28.5               75           26              
     26

(RT-1547)

NOTE: for the SINCGARS radio’s used during the test, the radio’s features were set as follows: 1. CRYPTOTEXT--on; 2. display-- off; 3. transmit--high; 4 single channel mode


d.  The performance of the rechargeable batteries was evaluated in field units e.g. 3-327

Inf Bn, Ft Campbell and others. The results of those tests and others have shown the field performance for the BB-390A/U  ranges from 9 to 20 hrs and the BB-388  ranges from 10 to 46 hrs (note: except for one unit the average was 44hrs).


e.
For information on the Ft Campbell test/results, contact CPT Barry Todd, 

DSN 635 7335 or CPT Brunner DSN 635 3210. 
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Rechargeable Battery Quantities Determination Example
1.
 The determination of how many rechargeable batteries and chargers are needed to support a units mission is determined in large part by the following: OPTEMPO of the unit/equipment; how long the particular rechargeable battery lasts in the equipment given the units OPTEMPO; the amount of daily charging time available to the unit; where the battery chargers are located; and the logistic support concept being employed. Another area to consider would be is the system, primarily SINCGARS,  normally set on low, medium or high power transmission mode.

2.
 The guidance below is provided to allow a unit to determine the mix of rechargeable batteries/battery chargers needed. The following assumptions are based on a 24 hour a day, extended training exercises: 

NOTE:  Data and calculations are based on SINCGARS

3.  Assumptions


a.  A Battalion size unit has 50 SINCGARS manpack radio’s. 


b.  The worst case mission time for the rechargeable battery, BB-390A/U, used in 
  
    SINCGARS will be used --8 hours at ambient temperatures.


c.  Allow  three(3) batteries per radio for 24 hours of operation.


d.  Provide enough rechargeable batteries(10) to support three(3) days of 24 hours operation, i.e., one 24hr set(3 batteries plus one spare) with the equipment, one 24hr set with the battery charging site and  one 24 hr set in transport to/from unit(resupply). NOTE: units, depending on  where the battery chargers are located, probably only need two sets instead of  three.


e.  There are 12 hours available for battery charging daily during field exercises.
 



f.  A battery charger can charge two BB-390A/U batteries in two hours.

4.  Based on the above assumptions, the calculation would be as follows:


a.  The unit needs 500 batteries to support 50 SINCGARS radios for 72hrs of continuous operation. One third (1/3) would be need to be charged each day less spare(50).


or 450/3 equates to 150 BB-390A/U batteries have to be recharged daily.
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Battery Charger Determination
1.  Each battery charger will charge two batteries in two (2) hours or six (6) charging cycles every 12 hours per day for a total of 12 batteries recharged per charger per day

2.  Number of chargers required are then determined by dividing the number of batteries to be charged daily by the number of charging cycles then by the number of batteries per charger per cycle. The final number will be the number of battery chargers needed.



150 (# of batteries) / 6 (charging cycles/day/charger)/ 2 (# of batteries/charger/cycle) =








12.5 or 13 battery chargers


h.  There is no set number of rechargeable batteries/ battery chargers for each unit type/ size.



(1)  As stated above, it depends on the factors in paragraph 1 for example if the unit was getting 12 hrs of mission life out of the BB-390 under there OPTEMPO, the requirement for batteries/chargers would drop. Also if the unit only needed two sets of batteries vs three as used in the example then the number of chargers would be reduced.

 

(2)  This would result in the new numbers below based on the same assumptions except as now modified


50 radios x 2 per radio plus 1 spare for each = 250 batteries or



5 batteries(2 sets plus one spare) for each radio =   250


100 batteries charged daily(250-spares(50)/2


Number of chargers   100 batteries/ 6 charging cycles/ 2(batteries/charger) = 8.3




or 9 chargers
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Primary vs. Rechargeable Battery Break-Even Point


1.  In computing the break-even point the following assumptions where made:


a.  For BB-390A/U based on use in SINCGARS



(1)  The BB-390A/U mission time is 8 hours



(2)  One battery charger will support a minimum of 4 SINCGARS radios.  Based on 12 hours of charging time available and 3 batteries needed to be recharged per system per day and a total of 7 batteries (6 plus one spare) to support extended training operations (2 days supply).



(3)  The BB-390A/U price is $269;  the BB-390 adapter is $109; and the battery charger is $562.57. The cost of the BA-5590 primary battery is $64.



(4)  The BB-390A/U will last 3 years or 225 recharge cycles



(5)  Disposal costs are not included



(6)  The use of the BB-390A/U is the highest cost of the battery types and represents the worst case from a break-even viewpoint.

2.  The break-even point from a cost viewpoint is as follows based on a per system support cost :

BATTERY COST  ($269 X 7)                
$ 1883.00

BATTERY CHARGER COST                   
     140.64

PRORATED 1/4 PER SYSTEM

BB-390A/U ADAPTER                                   109.00








  TOTAL

      $ 2132.64

The $2132 cost per system for rechargeable batteries /battery charger is equivalent to the cost of 34 (33.33) BA-5590, primary batteries.( NOTE: for 72 hr support 12 additional BA-5590 batteries would be needed.) 

IN SUMMARY, if a unit uses more than 34 BB-5590 batteries per system over three (3) 

years or 12 batteries per year, the use of rechargeable batteries would be MORE cost effective.
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TAB A (CECOM RECHARGEABLE BATTERY IMPLEMENTATION GUIDANCE (DRAFT)) TO APPENDIX 6 (RECHARGEABLE C-E BATTERIES) TO ANNEX B (TIER I ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

SAFETY GUIDELINES

FOR 

MOBILE CHARGING FACILITIES

Note: Nickel-Metal Hydride, and Lithium Ion batteries MUST NOT be charged or serviced in the same area as Lead-Acid batteries.  Mixing alkaline electrolytes with acid electrolyte can have explosive results.
Primary (nonrechargeable) must be kept separate from Secondary (rechargeable) batteries.
A local Standard Operating Procedure must be developed for all facilities.  Obtain Manufacturers Safety Data Sheets for all batteries being charged.

Safety Equipment Required:

10 lb. Fire Extinguisher(s), Class A-B-C appropriately located near exits and mounted.  Placard the location of each fire extinguisher with the standard red arrow.  Coordinate fire extinguisher selection with the local Fire Department.

Portable eye wash station, IAW ANSI Z358.1-1990.  Locate the eye wash station so that the nozzles are 36-42 inches off the floor. Connect a drain from the eyewash through the floor or wall of the shelter.  Make sure that there are no traps in the line, that the exit of the drain pipe faces down and that the end of the pipe is covered with a removable (for cleaning) insect screen.

Personal Protective Equipment Required:

Chemical resistant splash goggles, NIOSH approved, (quantity l).

Long cuff  neoprene, rubber or latex-nitrile gloves, quantity 3 pair, and chemical resistant apron, (quantity 1).

Heat resistant gloves, (1 pair).

Note:  Nickel-Cadmium and Nickel-Metal Hydride can liberate Hydrogen Gas if overcharged.  This lighter than air gas is extremely flammable.  Smoking is never permitted in the charging area.

Nickel-Cadmium and Nickel-Metal Hydride batteries contain Potassium Hydroxide which is corrosive and can burn the skin. If any of the electrolyte comes in contact with the skin wash with soap and water.  Seek medical attention if burning persists. If the electrolyte gets into the eye, wash with copious amounts of water and seek immediate medical attention.  Leaking batteries must always be handled with chemical resistant gloves.
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SAFETY GUIDELINES 

FOR 

MOBILE CHARGING FACILITIES Cont’d 

Drinking, eating, smoking, chewing tobacco or gum, applying cosmetics, etc. are not permitted in the area when handling or charging batteries

Operational and Design Considerations:

The charging vehicle must be grounded with its own ground rod.  It must also be bonded with the ground of the incoming external electrical power.

All electrical wiring internal to the charging facility and all battery chargers must be suitably grounded.

All charging areas must have forced draft exhaust ventilation.  The exhaust fan motors are to be of non sparking construction. The exhaust fan must be interlocked so as to shut down the charging operation if the local fan fails. It is recommended that the exhaust ports be covered with a closable cover to protect the interior from the weather during movement. 

If such covers are provided, an interlock must be provided to prevent charging batteries with the covers closed.  A fresh air makeup must also be provided to compensate for the air exhausted.

The exhaust volume should be a minimum of 6-8 air changes per hour, and must be set up to maximize the velocity across the charging batteries.  Local velocities at the charging batteries of 50 fpm are desirable.  Place the exhaust ports near the top of the charging area as Hydrogen gas is lighter than air and naturally rises.

All shelving or racking for the battery chargers must be of open construction to permit free air circulation.

Environmental Control Units must be provided to maintain the temperature within the shelter between 50 oF. and 90 oF.  whenever charging batteries.

Batteries should never be charged while the charging facility is moving.  Batteries must always be stored in suitable containers in such a manner that they will not short out one another whenever the shelter is moving.  Provide a means of holding down the containers of batteries during movement.  Further, all chargers must be securely mounted in place.

Prior to setting up the battery charging, conduct an inspection to insure that all connections are in place and tight.  Make sure that all covers over the exhaust ports are open.
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TAB A (CECOM RECHARGEABLE BATTERY IMPLEMENTATION GUIDANCE (DRAFT)) TO APPENDIX 6 (RECHARGEABLE C-E BATTERIES) TO ANNEX B (TIER I ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

SAFETY GUIDELINES 

FOR 

MOBILE CHARGING FACILITIES Cont’d 

Examine all batteries for any signs of damage such as bulging, deformation or leakage prior to placing them on the chargers.  Operate all battery chargers IAW with the appropriate Technical Manuals.  

Dispose of all damaged batteries IAW with local regulations.

Store all Primary (nonrechargeable) batteries away from the charging areas.  Never, store Primary Lithium batteries inside the facility.

Appendix G

ANNEX C (TIER II ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

1.  The table below contains Tier II enablers.  These enablers can assist units in their battery management operations, and should be implemented based on local requirements. 

2.  A summary of each enabler is attached as a TAB to this Annex. 
	APPENDIX
	ENABLER TITLE
	PROPONENT
	LEVEL

	1
	Brass Battery Connectors
	TACOM
	ORG

	2
	Roll-Around Battery Chargers
	U'R ODCSLOG
	ORG

	3
	Multi-Chargers w/Bus Bars
	TACOM
	DS/GS

	4
	Desulphation Device - Pulse Technology
	TACOM
	DS/GS

	5
	State of Charge Meter
	CECOM
	ORG

	6
	Solar Enhancers
	TACOM
	ORG


APPENDIX 1 (BRASS BATTERY CONNECTORS) TO ANNEX C (TIER II ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

DESCRIPTION:   T-400 Solid Brass Connector w/grease fitting and AK-400 Accessory Arm

ITEM

NSN     





PRICE________

T-400       
6160-01-396-0593  

$18. 00 per pair

AK-400    
6160-01-396-0599   

$1.72 each

LEVEL:  Organizational.

BASIS OF ISSUE:  Determined by unit requirements.

AUTHORIZATION:   V CORPS ODCSLOG Memorandum, subject:  V CORPS Battery Management Program, 21 February 1997.

1.  The brass connectors are meant as direct replacements of the lead lugs found on most standard battery cables.

2.  Brass offers a significant increase in conductivity between the battery cable and battery post without the temperature expansion problems of lead.

3.  In addition, the connectors are secured with a set-screw which improves the direct current path between the connector and the battery post.

4.  Connectors are also equipped with grease fittings, and are filled with standard automotive grease once installed on the battery post.  The grease forms an airtight seal around the battery post and prevents corrosion.

5.  Each T-400 connector comes with two set-screws and one AK-400 accessory arm for attaching the battery cable to the connector.  If desired for connection of ancillary electronic equipment (such as radios, etc.) additional accessory arms can be ordered and installed in the place of the set-screws.

6.  Installation of the connector is simple.  Remove the existing  lead connector from the battery cable by removing the securing bolt.  The battery cable is left with an eyelet that then attaches to the accessory arm of the brass connector.  Some battery cables come with the lead connector fixed directly to the cable, without a securing bolt.  These cables do not require replacement with the brass connectors.

7.  The brass connector is set on the battery post, and the set-screws and accessory arm tightened by hand.  Then 1/4 turn with a wrench will ensure proper connection.
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(WARNING:   Over-tightening the set-screws can break the post.)

8.  Once properly seated, the connector is filled with grease until a small bead appears at the base of the connector.

9.  The connector is a part of the battery cable, not the battery.  It is not to be turned in on unserviceable batteries.

10.  It is important to check the battery connectors during battery PMCS, to ensure all connections are tight and the grease well is filled.  If batteries are replaced, the new battery posts must be cleaned before reconnecting the brass connectors, and the grease well must be refilled.

11.  Proper installation and maintenance of the battery connectors will increase battery post performance, prevent battery post corrosion, and significantly reduce maintenance times.  It will also prevent battery post damage associated with removal of the old-type lead connectors.

APPENDIX 2 (ROLL-AROUND BATTERY CHARGERS) TO ANNEX C (TIER II ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

DESCRIPTION:  Battery Charger, Rectifier Type

ITEM



NSN


LIN

PRICE___________

Battery Charger

6130-01-423-5737
D99027
$257.00

LEVEL:  Organizational.

BASIS OF ISSUE:  One per authorized Common Number 1 Tool Set.

AUTHORIZATION:  SC 4910-95-A74, Shop Equipment, Automotive Maintenance and Repair:  Organizational Maintenance, Common Number 1.

1.  Units are authorized to order battery charger, rectifier type, as a replacement for battery charger, PP-34/MSM-series, NSN 6130-00-224-6089, LIN D99573.

2.  The new charger is a commercial, heavy-duty, 2-wheel, roll-around, 110 volt, 70-amp, lead-acid battery charger.  The charger is the color of desert sand to blend in with other military equipment.  

3.  The charger can recharge 6- ,12-, and 24-volt lead-acid batteries.  The charger has a capability of charging up to 6 dead or weak 12-volt batteries while the batteries remain in the vehicle.  This capability reduces maintenance time.

4.  Personnel will follow the operating and safety instruction in the owner/operator manual that comes with each charger.

5.  Stocks of NSN 6130-00-224-6089, are exhausted and will not be replenished.  The U.S. Army Communications Command (CECOM) request customers cancel open orders for NSN 6130-00-224-6089.

6.  Units may contact their supporting CECOM Logistics Assistance Representative (LAR) for additional information about the new charger.
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DESCRIPTION:  Commercial battery chargers with 10-battery bus bars.

ESTIMATED PRICE:  Multi-battery chargers --  approx. $800.00 each

                                      10 battery bus bars   -----  approx. $200.00 each

LEVEL:  DS/GS

BASIS OF ISSUE:  Determined by DS/GS unit battery shop requirements.

AUTHORIZATION:   V CORPS ODCSLOG Memorandum, subject:  V CORPS Battery Management Program, 21 February 1997.

1.  These battery chargers are the same that are used in commercial battery shops, such as Battery Warehouse.  Use of these chargers will bring the battery shops up to date and replace the Viet Nam era DC generators and copper tubing currently used in most battery shops.

2.  There are no NSNs for these chargers or bus bars because they are manufactured by numerous companies and are readily available from commercial sources.  Procurement and installation of these chargers must be coordinated with the local DEH as they are designed for fixed facilities.

3.  Multi-battery chargers typically will charge up to 36 batteries simultaneously, but they work more efficiently with fewer batteries.  Therefore, each charger will be equipped with two 10-battery bus bars that will allow simultaneous charging of 20 batteries.

4.  Instructions for installation and use are supplied by the manufacturer with each charger and bus bar.  

5.  Charging batteries is not an exact science because each battery has independent charging needs, and those needs differ between batteries from different manufacturers.  The challenge is to provide enough power to each battery to fully charge it without overcharging.

6.  Military battery manufacturers agree that a low amperage (trickle) charge is better that a high amperage quick charge and less likely to damage the battery.  However, the batteries also have an internal resistance to charging that a too low amperage input will not overcome.  Based on input from the different military battery manufactures, a charge setting of 5 amps for 24 hours will recharge most batteries without causing internal damage.

7.  Therefore, the multi-battery chargers should be used with a 24 hour cycle at 5 amps for all batteries.
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8.  Use of the bus bars also greatly simplifies and regulates the charge for each battery.  However, their use also tends to "balance" all batteries on the bar, and may not fully charge each battery.

9.  After the 24 hour charge cycle on the bus bars, each battery will undergo a 2 hour charge on single battery chargers.

APPENDIX 4 (DESULPHATION DEVICE - PULSE TECHNOLOGY) TO ANNEX C (TIER II ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

DESCRIPTION:  CANPULSE 12 -- a multi-battery "pulse" technology station that cleans and conditions a battery by removing sulphation build-up.

NSN                              PRICE                                 .

6130-01-417-3509        $1,928.00

LEVEL:  DS/GS

BASIS OF ISSUE:  Determined by DS/GS unit battery shop requirements.

AUTHORIZATION:   V CORPS ODCSLOG Memorandum, subject:  V CORPS Battery Management Program, 21 February 1997.

1.  The CANPULSE 12 is a pulse technology battery desulphation device.  

2.  The CANPULSE 12 pulses the batteries with a high voltage, extremely low amperage several thousand times per second, and these pulses "liquefy any  sulphate build-up and return it to battery solution.

3.  The LAZARUS was an earlier desulphation device that is no longer manufactured or supported.  Units that have LAZARUS may continue to use them, and upgrades or repair may be available through the distributor of the CANPULSE 12.  However, when necessary, replacement of the LAZARUS with the CANPULSE 12 is recommended.

4.  Since sulphation prevents a battery from charging and discharging efficiently, the main purpose of the CANPULSE 12 is to remove any sulphate build-up in the battery  prior to charging.

5.   Normally, batteries that are returned for service will be sufficiently de-sulphated to allow proper charging in a single 22 hour cycle on the CANPULSE 12.  However, some badly sulphated batteries may require more than one de-sulphation cycle.

6.  All batteries returned for service to the battery shop and identified as recoverable by the MIDTRONICS tester, will undergo a 22 hour de-sulphation cycle prior to charging.  This will ensure that the batteries are cleaned and conditioned to receive maximum charge and performance.

APPENDIX 5 (STATE OF CHARGE METER) TO ANNEX C (TIER II ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

DESCRIPTION:  C-E battery state of-charge-meter

TESTER

NSN


PRICE      .

TS-4403U

6625-01-370-8278
$4,277.00

LEVEL:  Organizational

BASIS OF ISSUE:  One per unit for units that use large quantities of primary C-E batteries.  Applicable for use by CESO/Commo Shops at battalion or brigade level.  

AUTHORIZATION:  CTA 50-909

1.  State-of-charge test set, TS-4403U, is used to check remaining capacity (charge) of primary C-E batteries before disposal. The test set is compatible with the following primary batteries:

BA-5588
NSN 6135-01-088-2708
$30.07 each

BA-5590
NSN 6135-01-036-3495
$54.91 each

BA-5598
NSN 6135-01-034-2239
$46.18 each

2.  These lithium batteries are used to power selected Multiple Integrated laser Engagement Simulation (MILES)  systems, training devices, night vision goggles, radio sets, and other equipment items.

3.  Currently, units dispose of their used batteries, because it has not been possible to determine the amount of charge remaining.  The tester gives units the capability to test the state-of-charge of both new and used batteries.

4.  Checking primary batteries for remaining capacity ensures that the total capacity is consumed prior to disposal.  Batteries that have remaining capacity should be consumed during unit training.

5.  Although the initial cost is somewhat high, reusing just 80 BA-5590 batteries (used with SINCGARS, AN/PRC-126 radios, etc.) will more than cover the initial investment.

APPENDIX 6 (SOLAR ENHANCERS) TO ANNEX C (TIER II ENABLERS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

DESCRIPTION:   24v Solargizer w/lugs

QUANTITY   

NSN
 


PRICE______

1-9     


6130-01-392-8347     

$126.00 each

100 - 999  

6130-01-417-9073     

$113.65 each

1000- 4999 

6130-01-417-9079     

$94.96 each

5000 - up   

6130-01-417-9291     

$89.63 each

LEVEL:  Organizational.

BASIS OF ISSUE:  One per 24 volt system (2 - 12 volt batteries in series)

AUTHORIZATION:  V CORPS ODCSLOG Memorandum, subject:  V CORPS Battery Management Program, 21 February 1997.

1.  THE SOLARGIZER IS NOT A BATTERY CHARGER.

2.   The Solargizer is a battery conditioner whose purpose is to reverse and prevent sulphation in the battery.  Sulphation is the leading cause of battery failure, and is a direct result of a battery's discharge state.  An idle battery will discharge itself over time, and sulphation will build up during the process.  A battery that is continually discharged during use and not fully recharged will also sulphate, leading to reduced capacity and eventual failure.  The Solargizer is especially useful for equipment that is infrequently used or kept in administrative storage.

3.  The Solargizcr reverses and prevents sulphation by "pulsing" the battery several thousand times per second with a high voltage, extremely low amperage pulse that liquefies the sulphate and returns it to battery, solution.

4.  Each Solargizer services one 24v battery system (two batteries in series connection).  If a vehicle has multiple 24v battery systems in parallel, it requires multiple Solargizers; e.g. the M1A1 Tank has three 24v battery systems in parallel and requires three (3) Solargizers.

5.  The Solargizer is made up of three parts: 1) the solar panel which supplies the power for the

circuit card box; 2) the circuit card box which provides the voltage pulse; and 3) the wiring harness.
6.  Proper installation of the Solargizer is critical to it's performance and durability.  The solar cell is mounted on the exterior of the vehicle where it can receive sunlight.  The wiring is then 
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run into the vehicle (for protection of the wires) and to the battery box.  The circuit card box is mounted in or near the battery box, and then connected directly to the battery terminals.

7.  The solar cells are imbedded in Lexan (bulletproof) plastic and are extremely durable.  In contrast, the wiring is basically heavy-gauge speaker wire and must be protected by routing it along protected paths such as other wiring harnesses.  The circuit card box is filled with silicon gel for vibration and shock protection.

8.  When properly installed and maintained, the Solargizer will enable a battery to perform at peak efficiency by controlling performance-robbing sulphation.  

9.  Each Solargizer comes with a standard installation kit.  Standardized installation procedures for each type of vehicle have been developed and special brackets have been designed for installation on armored vehicles.  The installation procedures will be published for distribution.

10.  The Solargizer is in use at Fort Hood, and is being further tested and evaluated by TACOM for possible Army wide application.

ANNEX D (LEVELS OF MAINTENANCE AND CAPABILITIES IN V CORPS) TO V CORPS  BATTERY MANAGEMENT PROGRAM

1.  This annex provides information on the levels of maintenance (operator, organizational, and direct support/general support), and existing battery maintenance capabilities in V CORPS.

2.  Operator.


a.  Responsibilities:  In accordance with TB 43-0001-39-5 (EIR Digest), 1 Apr 81, all vehicle operator TMs will include new PMCS standards that reflect the following operator/crew PMCS procedures for lead-acid batteries:



(1) Inspect battery for cracks, leaks, swelling, broken terminals and cables, etc.



(2) Check electrolyte level once a week/month.



(3) Check corrosion.



(4) Check for loose connections and hold-downs.



(5) Make sure rubber grommets are in place to keep the cable from being cut on the edge of holes. 



(6) Inspect battery box for obvious damage.



(7) Report any deficiencies to organizational maintenance for immediate corrective action.



(8) In addition to the above, operators should make sure the vent holes in the vent caps are open to permit escape of gasses, and that caps are screwed on tightly.  Ensure that a light coat of GAA grease covers posts and terminals after clamping.  Other tasks previously designated for operators, particularly removal and replacement, are now organizational functions.


b.  Equipment:  N/A.


c.  Facilities:  N/A.

3.  Organizational.


a.
Responsibilities:  Battery replacement will be performed only by unit maintenance personnel.  Specified tasks are:



(1) Disconnect and connect cables, and remove and install storage batteries in vehicles and equipment.
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(2) Check and record specific gravity of each cell in all batteries (Refer to TM 9-6140-200-14).



(3) Check electrolyte level.  If low, add distilled water only.



(4) Clean and service battery compartment.



(5) Check for damaged terminal posts.



(6) Check battery cables for frays, splits, breaks and tightness.



(7) Coat terminals lightly with grease or silicone.


b.  Equipment:  

(1) The Common # 1 Tool Set authorizes one each (1 ea.) Optical Battery/Anti-Freeze Tester, NSN 6630-00-105-1418, for battery maintenance at the organizational level.

(2) A change to the Common # 1 Tool Set has been approved that adds a charging panel and 3KW DC generator to the tool set.  This equipment will provide units a capability to charge batteries in a tactical environment.  The change will be reflected in SC 4910-95-A74 (Shop Equipment, Automotive Maint and Repair:  Org Maint, Common No. 1) o/a 3rd Qtr FY97.

(3)  Units are authorized to order battery charger, rectifier type, NSN 6130-01-423-5737, LIN D99027.  The new charger is a replacement for battery charger, PP-34/MSM-series, NSN 6130-00-224-6089, LIN D99027.  The replacement charger is a commercial, heavy-duty, 2-wheel, roll-around, 110 volt, 70-amp, lead-acid battery charger.  The charger can recharge 6/12/24-volt lead-acid batteries belonging to unit equipment.  The charger has a capability of charging up to 6 dead or weak 12-volt batteries while the batteries remain in the vehicle.


d.  Training:  Organizational maintenance personnel, MOS 63B, receive the training on the following tasks during AIT:

091-63B-2050


Service batteries on a light wheeled vehicle.

091-63B-2051


Correct malfunction of batteries on a light wheeled vehicle.

091-63B-2052


Correct malfunction of battery cables on a light wheeled vehicle.


c.  Facilities:  N/A.

4.  Direct Support. 
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a.  Responsibilities: 

 (1) Direct support and general support units are responsible for providing fully charged and serviceable batteries to supported units.  These batteries may be new or used batteries that have been repaired, serviced and recharged.

(2) Only direct support units and above are authorized to stock and use electrolyte.  Electrolyte is SMR Coded PAFZA which means it can be replaced in batteries at a maintenance level no lower than direct support.  When electrolyte is unserviceable, it must be condemned and disposed of in accordance with DRMO and EPA procedures (IAW UR 200-1).


b.  Equipment:   Direct support level battery shops are equipped with installation property depending on the size, location, mission and funding. 


c.  Facilities:  



(1) Battery shops shall be large enough to charge batteries and add electrolyte, and shall comply with Occupational Safety Health Act (OSHA) and host nation (DIN) requirements.  Addition of electrolyte will be permitted only in the battery room.  Capacity for battery charging varies between 8 and 60 depending on the age, condition, equipment, and mission of the battery shops.  

(2) Battery shops are located at the following direct support units:

2-a. The 3rd COSCOM has 4 battery shops which are located at the 77th Maint, Babenhausen: 596th Maint, Darmstadt: 317th Maint, Bamberg: 147th Maint, Kitzingen. 

2-b. The 1ID has three battery shops. They are located with each support battalion in Vilseck, Schweinfurt, and Kitzingen.

2-c. The 1AD has one battery shop, located in 

5.  Operational Requirements Documents.  The following standard statements for operational requirements documents have been prepared by CASCOM:


a.  Any batteries used in this system/equipment must be approved by the AMC Battery Manager.  Batteries selected for use must be available as Commercial Off the Shelf (COTS) consumer batteries or are included on Army's Preferred Battery List.
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b.  All systems/equipment that require batteries must have the capability to be powered using rechargeable batteries in addition to any primary battery requirements.


c.  The system/equipment must be designed for efficient use of power and maximum power conservation.  Power management techniques and practices shall be employed to the maximum extent possible to include the use of energy efficient circuits and components.


d.  System/equipment design will include a means for the operator to determine the state of charge of batteries used in the system/equipment.  Such a means could be part of the system/equipment or part of the battery.

6.  Effects of cold weather on batteries.  Cold weather severely affects the performance of all battery types, and is a sustainment consideration for all operational planning.


a. APPENDIX 1 describes the effects of cold weather on lead-acid batteries.


b. APPENDIX 2 describes the effects
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1.  PURPOSE:  To provide information on the effect of cold weather on lead-acid batteries.

2.  BOTTOM LINE:  Cold weather severely affects the efficiency and life expectancy of lead-acid storage batteries.

3.  DISCUSSION:


a.  Lead-acid storage batteries are adversely affected by cold weather because available energy decreases sharply when the temperature falls.  Conversely, engine cranking requirements increase in cold weather due to increased resistance from thickened lubricants.


b.  The relationship between temperature, battery cranking power, and engine cranking requirements is illustrated below.

	Temperature - Degrees (F)
	80(
	32(
	15(
	0(
	-20(
	-30(

	Battery Cranking Power
	100%
	65%
	50%
	40%
	30%
	10%

	Engine Cranking Resistance
	100%
	165%
	200%
	250%
	350%
	400%



c.  At -40(F and below the available battery cranking power is practically zero.

	Freezing Points of Batteries

	Specific Gravity
	Freezing Point

	1.280
	-90(F

	1.250
	-62(F

	1.200
	-16(F

	1.150
	5(F

	1.100
	19(F

	1.000
	32(F



d.  A fully charged battery will not freeze in extreme cold climates, but a battery with electrolyte at a low specific gravity will freeze.


e.  Frozen batteries rupture and break both internally and externally.  


f.  The table at right shows the freezing points of batteries at various levels of specific gravity. 


g.  In constant cold weather check the state of charge every three days by testing the specific gravity of the electrolyte.  Specific gravity is determined by using the optical battery/anti-freeze tester found in Common shop sets.


h.  Recharge tested batteries if the specific gravity is less than 1.125.  Replace the battery if the specific gravity is less than 1.045.
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1.  PURPOSE:  To provide information on the effect of cold weather on dry cell batteries.

2.  BOTTOM LINE:  Lithium based batteries are the preferred battery for use in cold weather.

3.  DISCUSSION:


a.  The lithium sulphur dioxide battery is recommended for use in extreme cold weather areas.  The lithium battery has unique characteristics that provide improved operational capabilities and extended battery life.


b.  Magnesium and mercury based batteries are severely affected by cold weather.  Mercury based batteries should not be used in below zero degree (F) temperatures.


c.  The relationship between temperature and battery life (in hours) is illustrated below.

	ESTIMATED LIFE OF LITHIUM BATTERIES (EXPRESSED IN HOURS)

AT VARIOUS TEMPERATURES FOR VARIOUS EQUIPMENT

	Equipment
	Battery
	70(F
	32(F
	15(F
	0(F
	-20(F

	AN/PRC-112
	BA-5112/U
	20.0
	15.2
	13.0
	11.1
	8.5

	AN/PRC-119
	BA-5372/U
	500.0
	356.4
	292.2
	235.6
	160.0

	TSEC/KY-57
	BA-5372/U
	2300.0
	1850.9
	1650.0
	1472.7
	1236.4

	TSEC/KY-68
	BA-5372/U
	1800.0
	1523.6
	1400.0
	1290.9
	1145.5

	AN/AVS-6
	BA-5567/U
	16.0
	11.4
	10.1
	8.4
	8.0

	AN/AVS-4
	BA-5567/U
	46.0
	38.8
	35.6
	32.8
	29.0

	AN/PVS-5 Series
	BA-5567/U
	32.0
	26.1
	23.4
	21.1
	18.0

	AN/PVS-7 Series
	BA-5567/U
	32.0
	26.1
	23.4
	21.1
	18.0

	AN/TVS-5
	BA-5567/U
	46.0
	38.8
	35.6
	32.8
	29.0

	AN/VVS-2
	BA-5567/U
	23.0
	18.4
	16.3
	14.4
	12.0

	AN/PRC-126
	BA-5588/U
	56.0
	43.2
	37.5
	32.5
	25.7

	AN/PRC-68
	BA-5588/U
	33.0
	25.7
	22.5
	19.6
	15.8

	AN/PRC-119
	BA-5590/U
	20.0
	16.6
	15.1
	13.8
	12.0

	AN/TAS-4A
	BA-5590/U
	5.0
	4.0
	3.5
	3.1
	2.5

	AN/TAS-6A
	BA-5590/U
	5.0
	4.0
	3.5
	3.1
	2.5

	TSEC/KY-57
	BA-5590/U
	53.0
	42.1
	37.3
	33.0
	27.2

	AN/PRC-77
	BA-5598/U
	57.0
	47.7
	43.5
	39.8
	34.9

	AN/UGC-74
	BA-5598/U
	6.0
	4.8
	4.5
	4.1
	4.0



d.  Requisitions for BA-5598/U are sometimes challenged  in order to push the BA-4386, which is cheaper and works just as well as the BA-5598 in all areas EXCEPT extremely cold weather.  October 92 PS magazine recommended that units use project code EJ1 in card columns 57-59 of their supply request.  This code is valid until 31 June 96.


e.  For small equipment, alkaline based batteries are far superior to carbon based batteries.  For example, flashlights using size D batteries should use the BA-3030/U rather than the BA-30.
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COST AVOIDANCE TARGETS -- FY98 TO FY03

FY98

FY99

FY00

FY01

FY02

FY03

TOTAL

USAREUR

V CORPS

731.4

648.5999999999999

579.5999999999999

510.59999999999997

455.4

407.09999999999997

3332.7

SETAF

10.6

9.4

8.4

7.4

6.6000000000000005

5.9

48.300000000000004

21 TAACOM

201.4

178.6

159.6

140.6

125.4

112.1

917.7

7 ATC

106.0

94.0

84.0

74.0

66.0

59.0

483.0

94 ADA

10.6

9.4

8.4

7.4

6.6000000000000005

5.9

48.300000000000004


_918372345

