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Introduction

Battery systems are the most critical yet frequently overlooked component in generator reliability. The starting
battery provides the initial power surge that cranks the engine to life, and without reliable starting, a generator is
nothing more than an expensive piece of stationary equipment. Statistics from generator service companies
consistently show that battery failure is the leading cause of standby generator starting failures — more common
than fuel system issues, mechanical failures, or control system problems combined. The battery maintenance
checklist PDF presented in this article provides the comprehensive framework needed to prevent starting failures
and maintain battery systems at peak performance.

Battery degradation occurs through multiple mechanisms that operate continuously regardless of generator
operating status. Sulfation builds up on battery plates when batteries remain discharged or at low states of charge.
Grid corrosion expands the positive plate grids over time, reducing active material. Electrolyte levels decrease
from water loss during charging. Self-discharge gradually depletes batteries that sit idle. Temperature accelerates
all of these degradation mechanisms — batteries in hot environments fail much faster than those in moderate
climates.

Understanding battery maintenance is essential for anyone responsible for standby power systems. This
comprehensive battery maintenance checklist covers all aspects of lead-acid battery care for Cummins, Perkins,
Volvo, MTU, Weichai, Yuchai, Deutz, and Kubota powered generators ranging from 20 kW to 2000 kW. It
addresses flooded lead-acid batteries, valve-regulated lead-acid (VRLA) batteries, starting batteries, and battery
charging systems.

Battery Fundamentals and Types

Understanding Lead-Acid Battery Construction

A lead-acid battery consists of positive plates (lead dioxide), negative plates (sponge lead), and electrolyte
(sulfuric acid diluted with water). When the battery discharges, both plates convert to lead sulfate and the
electrolyte becomes mostly water. During charging, the reaction reverses — lead sulfate converts back to active
materials and sulfuric acid concentration increases.

Understanding this chemistry is essential for maintenance because:

« Overcharging drives excessive water electrolysis, depleting electrolyte
« Undercharging allows sulfate crystals to harden (sulfation), reducing capacity
 High temperatures accelerate all degradation reactions

« Contamination introduces parasitic reactions that consume active materials

Battery Types for Generator Applications

| Battery Type | Construction | Maintenance | Typical Life | Best Application |
I I I I I I

www.huaquanpower.com | huaguan@huaquanpower.com Page 2




HUAQUAN POWER Generator Resource Center

| Flooded Lead-Acid | Liquid electrolyte, vented caps | Monthly watering, cleaning | 4-6 years | Large generators,
budget applications |

| VRLA / AGM | Sealed, recombinant gas | Periodic inspection only | 3-5 years | Indoor, limited access locations |
| VRLA / Gel | Sealed, gel electrolyte | Periodic inspection only | 3-5 years | Vibration-prone applications |

| AGM Start-Stop | Absorbed glass mat | Periodic inspection | 4-6 years | Modern high-demand starting |

For most diesel generator applications, flooded lead-acid batteries offer the best balance of cost, reliability, and
serviceability. VRLA batteries are appropriate where maintenance access is limited, but they require careful
charging system control and cannot tolerate overcharging.

Battery System Inspection Procedures

Section 1: Monthly Battery Inspection

Step 1.1: Visual Inspection

| Inspection Item | Criteria | Observed Condition | Action |

| Battery case | No cracks, swelling, or deformation | | |

| Battery terminals | No corrosion, clean metal surfaces | | |
| Terminal covers | Present, undamaged | | |

| Cable insulation | No cracks, chafing, or damage | | |

| Cable terminals | Properly crimped, no looseness | | |

| Hold-down bracket | Secure, not over-tightened | | |

| Battery tray | Clean, no debris or moisture | | |

| Electrolyte level (flooded) | Above minimum plates | | |

| Electrolyte color (flooded) | Clear, no brown color | | |

| Battery surface | Clean, no acid residue | | |

| Ventilation | Caps unobstructed, no blockages | | |

| Charger indicator | Normal charging status | | |
Step 1.2: Voltage Measurement
With the generator off and the battery at rest for at least 1 hour, measure open-circuit voltage:

| Measurement | 12V System | 24V System | Result | Status |

I I I I I I

| Open circuit voltage | 12.6-12.8V | 25.2-25.6V | | Good / Charge / Replace |
| After charging | 13.5-14.5V | 27.0-29.0V | | Good / Investigate |

A fully charged 12V battery reads 12.7-12.8V. A 12V battery reading below 12.4V is in a discharged state and
requires charging. A battery that won't reach full charge indicates a problem with the battery or charging system.

Section 2: Monthly Battery Load Testing
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Step 2.1: Load Test Procedure
Battery load testing applies a simulated starting load to verify battery condition under actual starting conditions:

. Verify the battery is at least 85% charged (voltage > 12.4V for 12V system)
. Connect the load tester following manufacturer instructions

. Apply a load equal to one-half the battery's cold cranking amp (CCA) rating
. Maintain the load for exactly 15 seconds

. Read voltage at 15 seconds

. Remove the load

N o 0o~ WN P

. Wait 30 seconds, then read recovery voltage

| Test Parameter | 12V Battery | 24V Battery | Your Result | Pass/Fail |
I I I I I I

| Test load | 1/2 CCA rating | 1/2 CCA rating | amps | - |

| Minimum voltage at 15 sec | 9.6V | 19.2V | V | Pass / Fall |

| Recovery voltage at 30 sec | > 11.0V | >22.0V | V | Pass / Falil |

A battery that fails the load test — dropping below minimum voltage — has reduced capacity and should be
monitored closely or replaced. Batteries that barely pass should be replaced at the next convenient opportunity.

Step 2.2: Specific Gravity Test (Flooded Batteries Only)
For flooded lead-acid batteries, use a hydrometer to test specific gravity in each cell:

| Cell | Specific Gravity | Temperature Correction | Corrected SG | Status |

|- I I I I
EARNRN
[2111]
31111
[4111T11
ST
1611111

Specific Gravity Interpretation:

¢ 1.265 - 1.280: Fully charged
¢ 1.225 - 1.265: 75% charged
«1.190 - 1.225: 50% charged
¢ 1.155 - 1.190: 25% charged
* Below 1.155: Discharged, needs charging

Temperature Correction: For every 10°F (5.5°C) above 80°F (27°C), add 0.004 to the reading. For every 10°F
(5.5°C) below 80°F (27°C), subtract 0.004.
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All cells should be within 0.025 gravity units of each other. Wide variation between cells indicates cell failure or
sulfation.

Section 3: Quarterly Battery Service

Step 3.1: Terminal Cleaning and Service

Battery terminal corrosion is the leading cause of generator starting failures. Corroded terminals increase
electrical resistance, which dramatically reduces the voltage available to the starter motor:

. Disconnect the battery cables, starting with the negative terminal

. Inspect terminal posts for pitting, erosion, or damage

. Clean terminal posts using a terminal brush or sandpaper (fine grit)

. Clean battery cable terminals using appropriate terminal cleaners

. Inspect cables for fraying, cracking, or conductor breakage

. Apply a thin layer of terminal protector grease or petroleum jelly

. Reconnect cables, starting with the positive terminal

0 N oo o B~ W N P

. Torque terminal connections to 15-25 Nm
Terminal Inspection Checklist:

| Terminal | Post Condition | Cable Condition | Torque | Result |
I I I I I I

| Positive (+) | Clean / Corroded | Good / Worn | Nm | |

| Negative (-) | Clean / Corroded | Good / Worn | Nm | |

Step 3.2: Electrolyte Service (Flooded Batteries)
Proper electrolyte level is critical for battery performance and longevity:

. Remove the vent caps carefully

. Inspect each cell — electrolyte should be above the top of the plates

. If low, add distilled water only (never add acid)

. Fill to the correct level (manufacturer-specified maximum mark or 15mm above plates)
. Do not overfill — electrolyte expands during charging

. Inspect the vent well for debris

. Clean the vent cap and inspect the flame arrester

0 N OO o B~ W N P

. Reinstall vent caps securely
Electrolyte Level Recording:

| Cell | Level Before | Added (ml) | Level After |

|- | | I
[T
121111
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31111
[4111]
ST
6111

Section 4: Battery Charging System Service

Step 4.1: Alternator Output Testing

| Test | Specification | Measured | Pass/Fail |

|- | | |
| Alternator output voltage | 27.5-29.0 VDC (24V system) | V | |

| Alternator output current | At rated charge capacity | A | |
| Diode ripple | < 0.5 VAC | VAC | |
| Excitation voltage | Within spec | V | |

High diode ripple voltage (AC variation in the DC output) indicates failing diodes. This causes battery heating and
reduced charging efficiency.

Step 4.2: Float Charger/Maintenance Charger Testing

| Test | Specification | Measured | Pass/Fail |

|- | | |

| Float voltage setting | 27.0-27.5 VDC (24V system) | V | |
| Float voltage actual | 27.0-27.5 VDC (24V system) | V | |

| Charge current | Within charger rating | A | |
| Auto activation | Activates when voltage drops | Verified | |
| Auto deactivation | Deactivates when fully charged | Verified | |

| Temperature compensation | Reduced voltage in heat | Verified | |

Section 5: Starting System Evaluation

Step 5.1: Starter Motor Current Draw Test

| Test | Specification | Measured | Pass/Fail |

|- | I I
| Cranking voltage | > 20V (24V system) | V | |

| Cranking current | Within spec range | A | |

| Starter draws | Consistent between attempts | Verified | |
Step 5.2: Starting Circuit Resistance Test
High resistance in the starting circuit dramatically reduces cranking performance:

| Test Point | Maximum Resistance | Measured | Pass/Fail |
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| Positive cable | 0.1 ohms | ohms | |

| Negative cable | 0.1 ohms | ohms | |

| Ground strap | 0.05 ohms | ohms | |

| Starter solenoid | 0.02 ohms | ohms | |

| Total circuit | 0.3 ohms | ohms | |

Section 6: Battery Replacement Guidelines

When to Replace Generator Batteries:

| Indicator | Threshold | Action |

| Age | 4-5 years | Plan replacement |

| Failed load test | Voltage < 9.6V (12V) at 15 sec | Replace immediately |

| Cell imbalance | > 0.025 SG difference between cells | Replace |

| Physical damage | Cracks, swelling, terminal damage | Replace immediately |
| Capacity test | < 80% of rated CCA | Replace |

| Voltage drop | Won't reach full charge | Replace |

| High self-discharge | > 5% per week | Replace |

Battery Selection Criteria:

| Criterion | Specification |

I I I
| Voltage | Match system voltage (12V or 24V) |

| Cold Cranking Amps | Minimum 1.5x starter motor draw |
| Reserve Capacity | Minimum 120 minutes |

| Terminal type | Match existing cables |

| Physical dimensions | Fits battery tray |

| Manufacturer approval | OEM or equivalent quality |

Battery Maintenance Schedule Summary

| Maintenance Task | Weekly | Monthly | Quarterly | Annually |
I I I I I I

| Visual inspection | O | | | |

| Voltage measurement | | O | | |
| Loadtest|| O] |
| Specific gravity (flooded) | | O || |

| Terminal cleaning | | | O | |
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| Electrolyte check/fill | | | O | |

| Cable inspection | || O] |

| Charger outputtest ||| O | |

| Complete starting systemtest | ||| O |

| Battery replacement (if needed) | As needed | As needed | As needed | As needed |

Compatible Brands Table

| Engine Brand | Typical Battery Configuration | CCA Requirement | Notes |

I I I I I

| Cummins | 24V twin 12V batteries | 1500-2500 CCA | Heavy-duty starting |

| Perkins | 24V twin 12V batteries | 1000-1500 CCA | Standard starting |

| Volvo | 24V twin 12V batteries | 1500-2000 CCA | Volvo-spec recommended |
| MTU | 24V twin or single large | 2000-3500 CCA | High compression |

| Weichai | 24V twin 12V batteries | 1000-2000 CCA | Standard starting |

| Yuchai | 24V twin 12V batteries | 1000-1500 CCA | Standard starting |

| Deutz | 24V twin 12V batteries | 1000-2000 CCA | Per model |

| Kubota | 12V single or twin | 500-1000 CCA | Smaller engines |

Technical Specifications

| Parameter | 12V System | 24V System |

I I I I

| Fully charged voltage | 12.7 - 12.8V | 25.4 - 25.6V |

| Minimum voltage for starting | 10.5V | 21.0V |

| Float charge voltage | 13.5 - 13.8V | 27.0 - 27.6V |

| Boost charge voltage | 14.4 - 15.0V | 28.8 - 30.0V |

| Load test voltage (15 sec) | > 9.6V | > 19.2V |

| Fully charged specific gravity | 1.265 - 1.280 | 1.265 - 1.280 |
| Electrolyte freezing point (full) | -60°C | -60°C |

| Electrolyte freezing point (50%) | -25°C | -25°C |

| Maximum terminal torque | 15-25 Nm | 15-25 Nm |

| Normal self-discharge | 3-5% per month | 3-5% per month |

| Maximum ambient temperature | 40°C (short term) | 40°C (short term) |
| Optimal operating temp | 20-25°C | 20-25°C |

Download PDF Button Section
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Related Downloads

1. Daily Generator Inspection Checklist PDF

2. Weekly Generator Maintenance Checklist PDF
3. Monthly Generator Maintenance Checklist PDF
4. Generator Room Inspection Checklist PDF

5. Cooling System Maintenance Checklist PDF

FAQ: Frequently Asked Questions

1. How often should generator batteries be tested?

Test generator batteries monthly using load testing. Flooded batteries should also have specific gravity tested
monthly. More frequent testing is recommended in hot climates, for batteries over 3 years old, or for batteries that
have experienced deep discharging.

2. What causes generator batteries to fail prematurely?

Premature battery failure is most commonly caused by elevated temperatures (batteries in hot rooms degrade
50% faster), sulfation from chronic undercharging, vibration damage from loose mounting, corrosion from terminal
accumulation, and overcharging that drives excessive water loss.

3. Can | use automotive batteries in my generator?

Automotive batteries are not recommended for generator starting. Generator starting batteries are designed for
deep discharge recovery and high cranking loads. Automotive batteries are optimized for starting and immediate
recharging. Use batteries rated for deep cycle or dual-purpose starting applications.

4. How do | prevent sulfation in generator batteries?

Prevent sulfation by maintaining a float charge, avoiding deep discharges, using an automatic battery
charger/maintainer, performing regular load testing, and avoiding long periods at partial charge. Sulfation that has
already formed may be partially reversed with desulfation charging.

5. Should | add water or electrolyte to flooded batteries?

Add only distilled water to flooded batteries, never add electrolyte. Distilled water replaces water lost during
charging. Adding electrolyte concentrates the acid beyond safe levels and accelerates grid corrosion.

6. What is the correct battery voltage for a fully charged 24V generator battery?

A fully charged 24V battery (two 12V batteries in series) reads 25.4-25.6V at rest. During charging, the voltage
rises to 27-29V. Voltage below 24V indicates significant discharge requiring charging.

7. How do | know if my battery charger is working correctly?

Test the charger output with a multimeter. Float voltage should be 27.0-27.5V for a 24V system. The charger
should automatically switch from bulk to float mode. If the charger feels hot during extended operation, it may be
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faulty.

8. Should | disconnect generator batteries when the generator is not in use?

For extended storage periods (months), disconnect batteries and use a trickle charger or battery maintainer. For
normal standby applications, leave batteries connected to the float charger. Disconnection alone causes
discharge from parasitic loads.

9. What does it mean if battery cells have different specific gravity readings?

Significant differences in specific gravity between cells (more than 0.025 units) indicate cell degradation, typically
from sulfation or grid corrosion. Cells that cannot be equalized by charging should be replaced along with the
entire battery.

10. Can I replace just one battery in a 24V system?

No. Both batteries in a series-connected 24V system should be replaced together. Replacing only one battery
creates an imbalance — the new battery has different capacity and internal resistance than the older battery,
causing unequal charging and reduced system reliability.

11. How do | clean battery corrosion safely?

Mix one tablespoon of baking soda with 250ml of warm water. Apply the solution to corroded areas using a plastic
brush. The fizzing reaction neutralizes acid. Rinse thoroughly with clean water. Dry completely and apply terminal
protector spray before reconnecting.

12. What is the difference between CCA and CA ratings?

CCA (Cold Cranking Amps) is the current a battery can deliver at 0°F (-18°C) for 30 seconds. CA (Cranking
Amps) is measured at 32°F (0°C). CCA is a more stringent rating. Always specify CCA requirements for generator
starting batteries.

13. How do temperature extremes affect generator batteries?

High temperatures accelerate all battery degradation mechanisms, cutting battery life roughly in half for every
10°C above 25°C. Cold temperatures reduce available capacity and increase cranking load. Keep batteries in
climate-controlled spaces when possible.

14. What happens if generator batteries freeze?

Frozen batteries are permanently damaged. Frozen electrolyte can crack plates and case. If a battery freezes, it
must be replaced. Prevent freezing by maintaining full charge (a full battery won't freeze above -60°C) and
keeping batteries in heated spaces below 0°C ambient.

15. How do | perform an equalizing charge on flooded batteries?

Equalizing is a controlled overcharge that corrects cell imbalances. With the battery at full charge, apply a charge
rate that produces gassing (approximately 5% of amp-hour capacity) for 3-8 hours. Monitor specific gravity during
equalization. This process helps break down sulfate crystals and equalize cell states.
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