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    INTRODUCTION
1.  PURPOSE:

a.  This document represents the 3D Marine Divisions Comprehensive Battery Management Plan for automotive lead-acid batteries.  It incorporates all battery initiatives explored commerce wide over the last several years, and provides guidance for the implementation of those initiatives.  The key to this plan is management -- proper management will ensure that the new technologies and equipment achieve maximum effectiveness.

b.  However, this plan is not just a nice management tool -- it represents significant cost reductions and increased combat effectiveness.  Use of many of this plan’s initiatives will potentially reduce 3D Marine Division vehicle battery purchases by more than 50%.   This Management Plan incorporates improvements and new technologies to make the process even more effective.  Proper use of the new commercial technologies and management processes can significantly reduce maintenance time and effort, extend and enhance the useful life of batteries, and reduce vehicle downtime.

c. This plan outlines the equipment and procedures to successfully implement this plan.  In addition, it includes appendices that provide technical information on the new equipment and it’s proper use, as well as necessary procurement information.

d.  The high cost of batteries is an unaffordable luxury.  Command emphasis at all levels, and NCO management of this plan will ensure that division units achieve maximum operational effectiveness of vehicle batteries and achieve real cost avoidance.

2.  Further guidance or clarification on implementation of this plan can be obtained from the AC/S G-4  office.  
CHAPTER 1 -- VEHICLE LEAD-ACID BATTERY MANAGEMENT

1.   Battery Management requires more than just supply and disposal of automotive batteries.  It requires optimizing processes, equipment, and training at each step of the battery life cycle.  The division plan envisions a “closed loop” system of management that ensures an automotive battery does not leave the Using Unit until it is certified as non-recoverable.  

2.   Below is a generalized flow-chart that diagrams the “closed loop” system, and outlines equipment and responsibilities at each level in the life cycle.  The remainder of the plan provides details for procedures, equipment, and training at each level as well as technical summaries of equipment, procurement information, and training requirements.  The plan is flexible enough to allow commanders to tailor it to their specific needs, but implementation of an overall management plan is essential to full success of the program.
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CHAPTER 2  -- INITIAL SUPPLY

1.  WET BATTERIES:
a.  Using Units should utilize the set up a battery recovery program outlined by in Chapter 1 preceding

b.  This program establishes supply and monitoring of battery stocks by the Using Unit Using units will fill, initially charge, and put the batteries into service.

c.  Batteries  requisitioned by Using unit’s are moved to the designated area where they will be filled with acid, and fully charged.  Units will use the NSN for dry lead-acid batteries in the supply system. 

d. The Using Unit will contact their MCB Hazardous Material representative and coordinate the removal of non-serviceable (code H) lead-acid batteries.  If the battery is covered under the warranty, it should be replaced at no charge by MRB.

e.  Using Units will use digital testers  (PulseTech 475 Digital Battery Analyzers)  to ensure good batteries are ready for issue to equipment after proper in-servicing is completed and and failed batteries are properly identified for removal.    Alternate testers  (Micro Battery Testers MBT-1)  are available for Operator use and are encouraged to be utilized by vehicle operators during pre-service checks of the equipment

       CHAPTER 3  -- ORGANIZATIONAL LEVEL

1.  EQUIPMENT:  Hand-held Load Tester,  MBT-1 (APP D)

2.  RESPONSIBILITIES:

a.  Unit Using Operators and maintenance personnel will use the MBT-1 to determine condition of on-board vehicle batteries.  Use of the duo-check optical sight glass is no longer authorized.  Hand-held Load Testers are being added to the Number One Common Tool Set, and can be used as back-up to the MBT-1.
c.  Recommended density of MBT-1 testers is 5 per battalion (one for each company maintenance team and a spare in the Equipment Chief’s office).  Separate companies will determine the density required to meet their battery maintenance needs.

3.  PROCEDURES:

a.  When notified of possibly bad batteries by the operator, the maintenance team will check the batteries with the MBT-1.

b.  Batteries that test "good" (“A” or “B” on the tester) will remain in the vehicle.  Batteries that test "bad" (“C” or “D”) will be replaced.  


NOTE:  Batteries will only be replaced individually, not as sets.  For example, a battery identified as bad by the MBT-1 will be replaced, but its partner in the 24v system will

not be changed unless it also tests bad. 

c.  Bad batteries will be evacuated to the Unit’s BattShop for  possible recovery.

4.  TRAINING:  Organizational level maintenance personnel will be designated as Subject Matter Experts on vehicle lead-acid battery maintenance.  As such, they will be familiar with all special equipment used at operator and organizational levels, as well as proper installation and use of the equipment.  In addition, they will be the primary instructors for the required semi-annual battery management training for operators. 

CHAPTER 4  -- Using Unit  BATTERY SHOP (BattShop))

1.  EQUIPMENT:  

a. Digital Battery Tester (APP E)

b.  Desulfation Devices (APP F)

c.  Individual Smart Chargers (APP H)

2.  RESPONSIBILITIES:

a.  All battery shops will utilize the digital testers to conduct battery triage on all incoming batteries.  Bad batteries will be processed for disposal, and serviceable batteries will be scheduled for service cycle.

b.  Battery shops will PulseTech Smart Chargers which incorporate pulsing into the charge cycle.

c.  Bus-bar chargers will only be used on flooded electrolyte batteries.  Sealed Maintenance-free batteries (OPTIMA) and Gel Cell batteries (Sonnenschein) cannot be charged on bus bars.  In addition, when using bus-bar chargers, batteries must be segregated by type on the bus-bars.  Old style 6TL batteries cannot be charged on the same bus-bar with the new 6TLFP and 6TLMHF batteries.  

d.  Individual Smart Chargers will be used to charge OPTIMA and Gel Cell batteries.  The PulseCharger can charge both OPTIMA or Gel Cells batteries.  

3.  PROCEDURES:

a.  Since initial fill and charge of batteries is conducted by the Using Unit, the battery shop’s primary responsibility will be to properly fill and place all wet cell batteries in service for that Using Unit AND identify bad batteries for disposal.  The BattShop will also be responsible for servicing batteries for return to service after renovation or actual disposal to the DRMS.

b.  With individual Smart Chargers, the Service Cycle time will be determined by each battery’s need.  These chargers are called (flip & forget) chargers because the Service Cycle is automatic.  The chargers continually monitor each battery during the charging cycle and provide what is needed, tapering off as charge continues, and shutting down automatically when the battery is fully charged.    Recovery time will typically be between 4-12 hours, depending on initial condition of the battery.

c.  After servicing, each battery will again be checked by the Digital Tester, marked, and returned to service.  Batteries that are not fully charged may have been heavily sulfated, and can be recycled through the stations again for full recovery.


NOTE:  The following two pages provide general diagrams of a battery shop set-up for bus-bar charging or for smart charging. 

4.  TRAINING:  The battery shop NCOIC will ensure that all personnel are continually trained on the equipment used and on all proper servicing procedures.  Appenidix I provides a quick-reference on Battery Shop Operations, and Appendix E includes a quick reference for proper use of the MICRO 400/475 tester -- both can be used as training materials.

TYPICAL SMART-CHARGER BATTERY SHOP CONFIGURATION
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  NOTE:  The MBS provides all of this capability in a self contained shelter 

CHAPTER 5 -- DISPOSAL
Disposal of unserviceable batteries will be accomplished via DRMS:

1. DRMO:  

If use of the consignment contractor for removal of non-consignment unserviceable batteries is not available, all batteries will be processed for disposal to the DRMO in accordance with applicable unit and Base HAZMAT Disposal directives.  

    CHAPTER 6 --QUICK REFERENCE FOR BATTERY SHOP OPERATIONS

The following provides a quick-reference guide for Battery Shop Operations that can be used for daily SOP, as well as for a training reference for battery shop personnel:

------------------------------------------------------------------------------------------------------------




BATTERY SHOP OPERATIONS
1. With the new charging equipment and pulse devices, battery shops will be able to recover many more batteries than before and return them to service in a code “B” condition.

2.  Battery shop operations are not a one-size-fits all plan.  Each battery shop can experiment with the equipment used and determine the best mix of pulsing and charging for maximum recovery, but the required steps of testing, desulfating (pulsing), charging, and retesting cannot be omitted.

3. Therefore, these procedures should be followed by all battery shops.

a. Initial Fill and Charge.  

1.  Fill the battery with approved acid, and let stand for two hours.

2.  Charge the battery using  the Pulse Charger / World Version  for no more than 30 minutes, then check the battery with the Digital Tester.

3.  Mark the batteries as code “A”, and indicate the date in permanent marker on the case, or with the date labels provided on the battery case and assign a local serial number for that battery that coincides with an entry in the Battery Management Log book that is to be maintained by the Battery Shop NCO.  

b.  Most battery shops will concentrate on recovering returned batteries and putting them back into service for reuse.  For that purpose, the following procedures will be used:

1.  Test all incoming batteries with the Digital Tester to determine status.
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2.  Reject and return to unit all batteries that the tester indicates as “good battery”.  They should not have been removed from the vehicle, and the unit should return them to service immediately.  

NOTE:  Units are all required to use the MBT-1 tester at organizational level, so good batteries should not be coming out of vehicles and back to the battery shop.

3.  Only those batteries indicated to have a “bad cell”, or those batteries with obvious physical damage such as a cracked case or broken posts can be immediately coded “H” for disposal.

1. All other batteries must be processed through a normal recovery cycle:

a. Bus Bar Charging:


-  A normal cycle will consists of at least 24 hours of pulsing on a CANPULSE/PRS to desulfate and condition the batteries internally.


-  The recharging cycle will be a slow (trickle) charge -- no more than 5 amps per battery for a 24 hour period.

· After the desulfation/charge cycle is complete, test the batteries again with the Digital Tester.

        b.   Smart Charging:

· A normal cycle will be determined by each charger.

· After batteries are prepared for charging, they are simply connected to the PulseCharger, and the charger turned on.  Everything after that is automatic.

· Normal recovery time on the PulseChargers will vary from 4-12 hours, depending on the original condition of the battery.  The chargers will shut off automatically after the battery reaches full charge or after 14 hours – whichever comes first.

5. Fully recovered batteries will be coded “B” and returned to service with the date clearly noted on the battery in permanent marker.  Each time a battery is returned to service, the date will be annotated on the case, so that the case becomes a lasting record of the life of that battery.











   

NOTE:  Batteries that did not recover can be coded “H” and prepared for disposal  -- or if borderline, can be rerun through the desulfation/charge cycle one more time if workload permits.


SPECIAL NOTES:

a.   Battery shops must keep good records of the number of batteries returned for service and the final disposition of those batteries. The division will require this data on a quarterly basis to help develop trend data, and to identify areas in the battery management program that need improvement.  

b.  In addition, these records will be used to help determine life-cycle of the different types of batteries in the USMC  inventory.  Therefore, it is important to keep a “running” record of the battery’s life.  Labels used to indicate service date in the Battery Shop will be placed on the batteries during each service.  Old labels will not be removed or covered, but new labels will be added.  Then each battery will have a set of labels on the case to indicate it’s life cycle, age, and number of times it has been recovered, as well as the duration in the field of each service. This information is critical to helping design better and longer-lasting batteries for USMC equipment. 

c.  All code “B” batteries returned to service will be given preference for issue back to units over the new DLA consignment stock batteries (code A).  The reason is strictly financial -- the more batteries returned to service and reused, the fewer new batteries purchased and the more money saved and available for other needs.  


Reports required:  Using Units are required to submit the division Battery Management Summary to the AC/S G-4.    Use this guide and burn it off then submit to your G-4.  

3D MARINE DIVISION Battery management Plan 

BATTERY RENOVATION REGISTER 

Unit AAC:  M _________

BattShop NCO___________ Phone _____________
	Date
	Battery ID Number (1)
	CCA – IN (2) 
	CCA – OUT

(3)
	Vehicle USMC Serial Number 
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	





        APPENDIX A -- SOLARGIZER
DESCRIPTION:  24v Solargizer w/ lugs

           NSN

  
 PRICE   

6130-01-392-8347        
$ 121.64 each (approximately)

M1 Battery Preservation Kit:  Includes 3 Solargizers, brass connectors, mounting bracket, pre-cut battery mat, and installation manual for M1 tank – complete kit:


NSN


PRICE

6117-01-471-1358

$ 700.00 (approximately)

-------------------------------------------------------------------------------------------------------------

1.  THE SOLARGIZER IS NOT A BATTERY CHARGER!  It is a battery conditioner whose purpose is to reverse and prevent sulfation in the battery.  Sulfation 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 sulfation will build up during the process.  A battery that is continually discharged during use and not fully recharged will also sulfate, leading to reduced capacity and eventual failure.

2.  The Solargizer reverses and prevents sulfation by “pulsing” the battery several thousand times per second with a high voltage, extremely low amperage pulse that liquefies the sulfate and returns it to battery acid solution.

3.  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.

4.  The Solargizer is made up of three separate 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.

5.  Proper installation of the Solargizer is critical to its performance and durability.  The solar cell is mounted on the exterior of the vehicle where it can receive sunlight.  The wiring is then 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.

6.  The solar cells are imbedded in lexan (bullet-proof) 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.
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7.  When properly installed and maintained, the Solargizer will enable a battery to perform at peak efficiency by controlling sulfation.  In addition, it will greatly extend the life of the battery. 


NOTE:  The pulse technology found in the Solargizer is the same as that found in the Battery Shop’s desulfation devices and Individual Smart PulseChargers, and is very effective at reversing and preventing sulfation.  Use of Solargizers on vehicles and generators provides the technology as a truly preventative maintenance tool.

8.  Each Solargizer comes with a standard installation kit.  Standardized installation procedures for each type of wheeled vehicle have been developed for USMC and  available as Technical Instrucitons in the 11240 series.  Contact III MEF G-4 Office, Mr. John Chandler #622-7860  


NOTE:  The Solargizer is an integral part of the vehicle battery system  and must be properly maintained during battery PMCS.

NOTE:  The M1 Battery Preservation Kit is the first in a series of kits being developed for armor vehicles.  Other kits will be added to the supply system as they are developed.  These kits include everything needed to quickly and easily install battery preservation tools to armor vehicles, to include installation procedures with photographs. 




APPENDIX B -- BRASS CONNECTORS
DESCRIPTION:  T-400 Solid Brass Connector w/grease fitting




     AK-400 Accessory Arm

        

         NSN

   
  PRICE

T-400

6160-01-396-0593

$ 16.43 per pair (approximately)

AK-400 
6160-01-396-0599
     
     2.15 each (approximately)

-------------------------------------------------------------------------------------------------------------

1.  The brass connectors are designed 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 set-screws, which improves the direct current path between the connector and the battery post.

4.  The 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, Solargizers, etc.), additional accessory arms can be ordered and put in the place of the set-screws.

6.  Installation of the connectors 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 soldered 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 1/2 turn with a wrench will ensure proper connection.  Older versions of the brass connector sometimes disfigured the battery post when overtightened.  New versions of the connectors incorporate a brass insert that prevents this damage.

WARNING:  Overtightening the set screws can break the battery 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 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.    
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       APPENDIX C -- BATTERY MAT
DESCRIPTION:  Felt pad impregnated with neutralizing agent

           NSN

      
PRICE

6160-01-389-1966

$311.40 per roll (approximately)

-------------------------------------------------------------------------------------------------------------

1.  The battery mat is a felt pad 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.

2.  The battery mat comes in 100 foot rolls (1 foot wide), and is 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 battery tie-down 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 be disposed of as other battery waste.  Bag the used material and send to your HAZMAT NCO for disposal with unserviceable batteries and other battery materials.

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

8.  Proper installation and use of battery mat will help reduce costly corrosion to battery boxes and significantly reduce battery maintenance times.
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APPENDIX D –  INDUCTANCE  TESTERS AND LOAD TESTERS
DESCRIPTION: 

-  Inductance Tester for 12v batteries (MBT-1)



NSN



PRICE


6130-01-463-8499                 $214.00 for package of 5 

-  Hand-held Load Tester for 12v batteries



NSN



PRICE


6130-01-447-7294

  $97.00 (approximately)

-------------------------------------------------------------------------------------------------------------

1. The MBT-1 is a small device that tests a battery’s condition.  It replaces the currently authorized hand-held load tester through attrition.  These testers are commercially available, or through the supply system by NSN. 

2.  This tester is much easier, safer, and faster to use, and gives a more accurate indication than the standard duo-check optical sight glass or the hand-held load tester – with no heat build-up problems.  A 12v battery can be checked in less than 30 seconds without having to open the battery. 

3.  Batteries do not need to be disconnected from the vehicle to be tested with the MBT-1, but the vehicle must not be operating during the test.  The tester is a 12v device, and will test each battery individually, not in 24v series connection.

4.  The following procedures should be used: 

a.  Place the positive post on the tester against the positive terminal of the battery to be tested.

b. Slide the negative probe out of the testers storage slot, and place the probe against the negative terminal of the battery.

c. Results will be indicated by the LED lights on the front of the tester.  The results will give a code of “A”, “B”, “C”, or “D”.  The label on the back of the tester will provide instructions for each code.


NOTE:  The MBT-1 uses a progressive scale to indicate battery condition.  D will light first, then move through C, B, and to A depending on battery condition.  The top light illuminated on the tester is the true condition of the battery.
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d.  The table below shows the instructions on the tester’s label and the associated actions to be taken with the tested battery.


8. Attach tester to 12v battery – read topmost illuminated LED display code:

“A” – Good Battery 
(do not replace – it will start the vehicle)

“B” – Low Battery
(low charge; slave start the vehicle and let the battery





  charge – then retest)

“C” – Discharged – Send to BATTSHOP
(badly discharged; needs to go








to the Battery Shop for recovery)

“D” – Bad Battery – Send to BATTSHOP
(serious problem with the battery;








the Battery Shop can fully analyze

 the problem and take appropriate

action)

5.  All batteries replaced after testing with the MBT-1 will be delivered to the DISCOM level battery shop for testing and service.

6.  The MBT-1 is as accurate as the digital tester used at the battery shops, but cannot perform the same full analysis or provide a digital read-out.  However, it is the best tester for use by maintenance team personnel, and it is much better and safer than the duo-check optical sight glass or hand-held load testers currently in use.

7.  The Hand-Held Load Tester is a commercial 12v battery tester that determines the battery condition by putting a resistive load on the battery (to simulate cranking).  It is an accurate tester, but has a problem with heat build-up that could burn the user.  Use is self-explanatory by the label on the unit.

8.  The Load Tester has been added to the authorizations for the Number One Common Tool Set, so it can be used as a back-up to the MBT-1.   However, the MBT-1 should be considered the standard tester for organizational level in III MEF units.


NOTE:  Because the MBT-1 is small, accurate, and easy to use, it is recommended that units use it to verify condition of batteries when drawing from the supporting supply activity.  If the MBT-1 does not indicate the battery is good (Green LED light – A), requesting unit should not accept the battery.
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    APPENDIX E – DIGITAL TESTER
DESCRIPTION:  Four-stage conductance tester for 12v batteries 

TESTER

      
        NSN

     
 PRICE

MICRO-475 (digital)

6130-01-462-6840

$450.00 (approx)

------------------------------------------------------------------------------------------------------------

1.  The MICRO 475 battery tester is a state-of-the-art tester that uses conductance to test the batteries 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 utilizes four separate tests to accurately assess the battery condition in less than one minute.  The tester will automatically cycle through all four tests and provide a digital read-out on the screen:

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

b.  Overall condition scale indicates the battery’s total condition

c.  Voltage scale accurately reflects the battery’s current voltage 

d.  The amperage scale reliably determines the cranking amps available in the battery

3.  The first test (bad cell indicator) identifies batteries that should be processed for disposal (code H).  The other three tests indicate those batteries that have a possibility being recovered and the precise condition of the battery.  This battery “triage” will significantly reduce the time and effort in the DISCOM battery shop.

4.  The Digital Tester is used at each Using Unit 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 service.

5.  The Digital Tester works on any 12v battery, and is adjustable to allow for differences in cranking amps in different batteries.  Easy to follow instructions are included with the testers.

6.  The Digital Testers, like all battery testers, was designed before the development of pulse technology desulfation devices.  Therefore, the tester’s indication to replace a battery may not be completely accurate.  Many batteries that the tester states are "bad" and should be replaced can in fact be recovered through desulfation and charging.  Therefore, the following procedures and actions should be used when testing with the Digital Tester.

 OPERATING INSTRUCTIONS FOR MICRO-475 TESTER

1.  The MICRO-400/475 display screen will give one of five readings after testing the battery, or will give no reading at all.   Each of these readings indicate a specific action to be taken to recover this battery, and each has a specific code associated with it:

MESSAGE

PROPER PROCEDURE

      
PROPER CODE

GOOD 

Battery should not have been removed

"B"

BATTERY

from vehicle. Do not accept at battery




shop -- return to unit to put back in vehicle

BAD CELL

Battery has shorted cell and cannot be recovered
"H"

GOOD


Battery is discharged.  Desulfate and charge

"F"

RECHARGE

through normal cycle

RECHARGE 

Battery is too discharged to give a reading.

"F"

& RETEST

Desulfate and charge through
normal cycle

REPLACE

Battery is badly sulphated and not normally

"F"

BATTERY

recoverable.  However, with pulse technology




(desulfation), it can be recovered.  Desulfate

 and charge through normal cycle

NO READING 
Battery is so badly discharged that it will not

"F"

AT ALL

activate the tester (minimum of 4 volts required).

But it is not necessarily bad.  Desulfate and

charge through normal cycle

2.  After a normal desulfate/charge cycle, the tester will be used again to verify condition of each battery.   Those that are recovered and fully serviceable, will be changed to a code “B” status and returned to the supply system.  Those that are not recovered can be coded “H” and prepared for disposal.







E-2




APPENDIX F – PULSE TECHNOLOGY
DESCRIPTION:  CANPULSE 12 /  PRS-12 -- a multi-battery “pulse” technology station that cleans and conditions a battery by removing internal sulfation build-up.  The CANPULSE 12 and Pulse Recover System (PRS)-12 will both service 12 batteries simultaneously.  However, the PRS can also be purchased as a base unit (which will pulse 2 batteries), with snap-in add-on units (each unit adds an additional 2 battery capability onto the base unit).  The PRS can be extended to pulse up to 20 batteries simultaneously.

ITEM



          NSN

   
      
 PRICE

CANPULSE 12/PRS 12
6130-01-417-3509


$1905.00 (approx)

PRS Base Unit

6130-01-458-0984


$  315.00 (approx)

PRS Add-on Unit

6130-01-458-0989


$  255.00 (approx)

Cable for Add-on Unit
6130-01-458-0994


$    22.00 (approx)

-------------------------------------------------------------------------------------------------------------

1.  The CANPULSE and PRS are pulse technology battery desulfation devices.  They employ the same basic technology that makes the Solargizer effective, but do so in a multi-battery, fixed station that uses commercial power instead of sunlight.

2.  The CANPULSE/PRS pulse the batteries with a high voltage, extremely low amperage pulse several thousand times per second to “liquefy” any sulfate build-up and return it to battery acid solution.  

3.  The LAZARUS was an earlier desulfation device that is no longer manufactured or supported.  The CANPULSE has also been replaced with the latest generation device -- the PRS.  Units that have the LAZARUS or CANPULSE may continue to use them.  However, when necessary, replacement of the LAZARUS or CANPULSE will be with the PRS.  The PRS is a direct replacement for CANPULSE and uses the same NSN (listed above).

4.  Since sulfation prevents a battery from charging and discharging efficiently, the main purpose of the PRS is to remove any sulfate build-up in the battery prior to charging.  It is used in conjunction with standard bus-bar charging procedures.  If the battery shop is using bus-bar chargers, all batteries returned for service to the battery shop, and identified as recoverable by the Digital Tester, will undergo a 24 hour de-sulfation cycle prior to charging on the bus bars.   If the battery shop is using individual Smart Pulschargers, pulse technology is incorporated into the charger and separate desulfation devices are not needed prior to charging.

5.  Normally, batteries that are returned for service can be sufficiently de-sulfated to allow proper charging in a single 24 hour cycle on the PRS.  However, some badly sulfated batteries may require more than one de-sulfation cycle.

APPENDIX G -- MULTI-BATTERY CHARGER WITH BUS BARS
DESCRIPTION:  Commercial battery chargers with 10-battery bus bars




NSN


PRICE

CHARGER
6130-01-443-3557

$ 933.00 (approx)

BUS BAR
6150-01-443-4948

$ 224.00 (approx)

-------------------------------------------------------------------------------------------------------------

1.   These battery chargers are the same as used in commercial battery shops, such as Battery Warehouse.   Use of these chargers has modernized battery shops and replaced the Viet Nam era DC generators and copper tubing previously used in most USMC battery shops.  

2.  The multi-battery chargers identified above are rated to charge up to 36 batteries simultaneously, but they work more efficiently with fewer batteries.  Therefore, each charger will be equipped with only two 10-battery bus bars that will allow simultaneous charging of 20 batteries.

3.  Instructions for installation and use are supplied by the manufacturer with each charger and bus bar.  However, some battery shops may need to have modifications to the power distribution system to allow outlets for the chargers and PRS units.

4.  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.  

5.  Military battery manufacturers agree that a low amperage (trickle) charge is better than 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 manufacturers, a charge setting of 5 amps for 24 hours will recharge most batteries without causing internal damage.

6.  Therefore, the multi-battery chargers will be used with a 24 hour cycle at 5 amps for each battery on the bus bar.

7.  Use of bus bars greatly simplifies and regulates the charge for each battery.  However, their use also tends to “balance” all the batteries on the bar, and may not fully charge each battery.  Therefore, single battery chargers may also be needed to "top off" the batteries after bus-bar charging (see Appendix H). 
NOTE:  Several different types of automotive lead-acid batteries have been introduced into the supply system in the last few years.  For example:

1.  The OPTIMA battery is a "starved electrolyte" deep cycle battery that has been approved as the standard battery on all new USMC generators.  It began fielding with the Tactical Quiet Generators.

2.  TACOM designed and approved an improved, new-generation standard battery to replace the 6TL currently in use.  Beginning in FY98, production of the 6TL was stopped, and the new 6TLFP began production.  The 6TLFP looks exactly like the 6TL, but the top is black -- thereby giving it the nickname "Blacktop".

3.  The final version of the new TACOM battery began production in FY00.  It is called the 6TLMF, and again looks like the old 6TL, but has a brown plastic body with a black top.  

4.  In FY98, CECOM and PM MSE approved the use of the "Sonnenshien" lead-acid Gel Cell battery in MSE shelters. 

5.  The FOX NBC Reconnaissance System utilizes a gel-cell lead-acid battery.

All of these batteries use slightly different lead-acid chemistries or internal configurations, and therefore, each requires slightly different charging procedures.  Different charging procedures may also require different charging equipment for best results.





CAUTION:

*  Do not charge different type batteries together!  Segregate 6TL type batteries into like groups on the same bus bar.  For example, only charge old style 6TL batteries on the same bus-bar.  Charge 6TLFP and 6TLMF batteries on the same bus bar, but do not mix wih old 6TLs.

*  Do not charge OPTIMA or Gel Cell batteries on bus-bars.  Use single-battery chargers only (see App H).
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APPENDIX H -- SINGLE BATTERY AND SMART CHARGERS
DESCRIPTION:  Commercial 12v single battery chargers.  These can include standard chargers like those available through SEARS or WALLMART, or new generation "smart chargers" that incorporate chip technology to monitor a battery as it is charging and determine its exact charging needs.  Several have been identified through our battery programs and assigned NSNs through DLA.

ITEM





NSN


PRICE

-Standard single-battery charger
6130-01-447-1815

$ 88.00 (approx)

-Single battery smart-charger with
6130-01-398-6951

$590.00 (approx)

 Pulse technology (PulseCharger)





-------------------------------------------------------------------------------------------------------

1.  The standard battery chargers are commonly used, and are available through outlets like Battery Warehouse, Sears, WALMART, etc., in addition to the availability through the supply system.  These “dumb” chargers can be used in conjunction with bus-bar charging to provide a “top-off” charge if needed after bus-bar charging.

2.  The smart chargers and pulsing smart chargers are available directly from the vendor at discounted prices, or through the supply system:

a. The PulseCharger is a single battery smart charger that incorporates the pulse technology found in desulfation devices directly into the charging unit.  It desulfates the battery while charging, and the "smart chip" continually monitors the battery during charging to ensure it is properly and completely charged.

  

NOTE:  With the fielding of new batteries such as the OPTIMA, SONNENSCIEN Gel Cell, and the new 6TL series, the smart chargers have become more important.  Since these batteries require different charging procedures and cannot be mixed on bus-bars, individual smart chargers can be used to achieve maximum recovery.  In addition, smart chargers offer significant safety benefits because the chance of over-charging and gassing is greatly reduced.
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IF USING BUS BAR CHARGERS:

1.  After each battery comes off of the bus bar charging, it should be checked with the Digital Tester to determine status.  If fully charged, it can be returned to service.  If not fully charged (because of the balancing effect of bus bar charging), the battery should be placed on a single battery charger for a “top off” charge.

4.  The single charge cycle will be for two hours at 5 amps input.  This setting will allow full charging without danger of overcharging.

5.  Once the charge is completed, the battery should be checked with the Digital Tester, marked, and returned to service for issue.


NOTE:  Single battery chargers can also be used as back-up for bus-bar charging during periods of high volume.  A slow charge of 5 amps for 24 hours on a single battery charger will recover a battery a battery just as the bus-bars will for many batteries.

IF USING SMART CHARGERS:

1.  PulseChargers eliminate the need to desulfate batteries prior to charging.  The desulfation process is built into the chargers and is concurrent with charging.  

9. In addition, the PulseChargers are smart chargers which continually monitor the condition of the battery during charging, adjust the charging profile as needed, and shut off automatically when charging is completed.  The chargers are called “flip & forget” chargers because the process is completely automatic.

10. PulseChargers can be used on any lead-acid battery, flooded electrolyte like the 6TL series, 2HN, OPTIMA, and Gel–cell.  There is a switch on the back of the chargers to select which type battery is to be charged.


NOTE:  The only military battery that cannot be charged by the smart chargers is the 24 volt 4HN battery.  All the smart chargers are designed for 12v batteries only.  We are currently conducting market surveys to find and evaluate a 24v charger for the 4HN.    
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