@ BATTERY RESCUE LLC

TECHNICAL GUIDELINE

How to Extend the Lifespan of an
Industrial Battery

A practical guide to better maintenance, charging habits, and long-term battery
performance.

Presented by Battery Rescue LLC



OPERATIONAL IMPACT

Why Battery Lifespan Matters

Powers Core Operations

Powers forklifts, warehouse equipment, and material-
handling systems continuously.

¢ Prevents Downtime & Cost

Premature battery failure increases operating costs and
Interrupts daily workflows.

O Protects Assetlnvestment

Proper care maintains peak performance and prevents
avoidable structural damage.
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CHEMISTRY MATRIX

Understand Your Battery Type

Lead-Acid Batteries IRALATEONAL Lithium-lon Batteries ADVANCED

@ Requires periodic electrolyte level checks and distilled water

topping. ©@ Managed by automated Battery Management System (BMS).

_ Zero fluid maintenance — strictly no watering required.
©@ Needs scheduled equalization charges to balance cell voltages. @ y greq

© Sensitive to overheating and overcharging protocols ©@ Supports fast opportunity charging without severe degradation.

Manufacturer Mandate: Alwaysreferto OEM documentation — maintenance requirements vary significantly between models.



ENERGY MANAGEMENT

Follow Proper Charging Practices
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Charger Match Complete Cycles

Use chargers strictly matchedto Avoid prematurely interrupting
battery chemistry, voltage, and charge cyclesonstandardlead-
capacity ratings. acid packs.

’

Opportunity Rules

Apply opportunity charging
strictly following manufacturer
battery chemistry guidelines.

&

Monitor Alerts

Address chargerwarnings,
excessive thermalrise, or
unusual electrical behavior
immediately.



CAPACITY PRESERVATION

Avoid Excessive Discharge

Prevent Deep Discharge Damage

Repeatedly depleting batteries below 20% state of charge causes
Irreversible plate strain.

Adhere to Recharging Limits

Schedule recharges strictly according to manufacturer Depth of
Discharge (DoD) thresholds.

Avoid Storing Depleted Units

Never allow discharged units to remain uncharged — lead-acid
sulfation accelerates rapidly.
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lonitor runtime telemetry to catchbattery degradationearly.

80%

Maximum Depth of Discharge

Retaining a 20% residual charge protects cellinternal structures and extends
overallservice life.
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PREVENTIVE CARE

Battery Cleaning & Inspection

1. Visual Case & Cable Audit

Inspectregularly for corrosion buildup, tray leaks, damagedwiring, andloose
connectors.

2. Approved Cleaning Protocols

Cleantops using neutralizing wash solutions following manufacturer environmental
procedures.

3. Qualified Personnel Safety

Electrical service and high-voltage maintenance must be performed strictly by trained
technicians.
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Cleanterminals prevent stray voltage tracking and nazaraous aciad accumuilation.



FLUID MANAGEMENT

Maintain Lead-Acid Batteries Correctly
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Distilled Water Only Post-Charge Watering Equalization Timing
Replenish fluid strictly with deionized or distilled Always top up electrolyte levels after full L
. . . . Perform controlled overcharge equalization
water. Tap water minerals permanently ruin chargingcycles, never before, to preventacid o
ol et only permanufacturer schedulingintervals.

® Neveraddwatertosealed(VRLA/AGM) batteries oroverfillflooded cells above upper splash guards.



ENVIRONMENTAL CONTROLS

Control Operating Temperature

[BT Excessive Heat
Elevated temperatures accelerate internal grid corrosion, speed up
self-discharge, and severely shorten total cycle life.

Action: Investigate batteries unusually warm during work.

Ensure charging bays maintain active ventilation and climate controls.

Bl Freezing Conditions

Cold environments temporarily reduce usable capacity and slow
iInternal ionic chemical transferrates.

Action: Allow cold packs to stabilize before heavy draw.
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SEASONAL & IDLESTORAGE

Store Batteries Properly

w.Electric forklift in clean warehouse storage facility

1 Controlled Environment

Storeincool, dry areas away from extreme heat sources orambient moisture.

) Never Store Discharged

Bringunits to fullrecommended charge capacity prior to initiating long-term
storage.

3 Periodic Refresh Checks

Monitor state-of-charge monthly and apply refresh charges per OEM
recommendations.

Keepdesignatedstorage areas clean, secure, and properly ventilated. Slide 09



DATA TELEMETRY

Monitoring Battery Performance

Tl =
Log Charge History Compare Baselines

Recordruntime hours, charge cycle counts,
maintenance events, and operatorissue logs.

Qualified Testing

Perform conductance testingandloadbank
audits toidentify dyinginternal cells early.

Evaluate shiftruntime againstfactory baseline
metricsto detectpremature degradation early.
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Preventive Maintenance Schedule

DAILY WEEKLY PERIODIC
OperatorInspection Technician Review Professional Audit
Checkforvisible casing damage, chargererror Inspect connections, check electrolyte levels (lead- Schedule certified load testing, equalization, and
codes, and abnormal heat buildup. acid), and cleanterminal surfaces. pattery capacity evaluations.

Assign explicit log accountability to trained warehouse operators and maintenance personnel.




@ SUMMARY & RESOURCES

Key Takeaways Technical Partner

Forexpertindustrial battery evaluation, reconditioning

© Consistent charging protocols and routine inspections protect battery guidance, and technical service support, contact:

lifespan.
Battery Rescue LLC

https://batteryrescuellc.com/

© Apply chemistry-specific maintenance instead of generic rules.

© Seek qualified technical evaluation as soon as performance declines.

© Battery Rescue LLC — Industrial Maintenance Series Slide 12
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