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Introduction

Monthly generator maintenance is where preventive care transitions from routine checks to proactive component
intervention. At this interval, maintenance technicians have the opportunity to service filters, evaluate mechanical
wear, test safety systems, and assess overall engine health before minor issues become costly failures. For
organizations running standby power systems subject to regulatory compliance — such as healthcare facilities,
data centers, financial institutions, and telecommunications providers — monthly generator maintenance
documentation is often required by code and auditors.

The monthly service interval aligns strategically with natural service cycles. By the end of a typical 30-day period,
a standby generator that exercises weekly will have completed approximately four full operational cycles,
providing enough data points to identify performance trends. Oil consumption rates, compression changes,
coolant usage, and battery condition all become measurable at this interval, enabling maintenance managers to
predict replacement timelines and schedule downtime efficiently.

This monthly generator maintenance checklist PDF is designed for qualified technicians with generator system
experience. It covers comprehensive monthly service procedures applicable to Cummins, Perkins, Volvo, MTU,
Weichai, Yuchai, Deutz, and Kubota powered generators ranging from 20 kW to 2000 kW. Each procedure
includes pass/fail criteria and documentation requirements that support compliance with NFPA 110, ISO 8528,
NEC Article 700, and local authority having jurisdiction (AHJ) requirements.

Monthly Maintenance Prerequisites

Before beginning monthly generator maintenance, ensure the following conditions are met:

» The generator has completed its scheduled weekly exercise run within the past seven days

« The facility has confirmed a maintenance window during which generator downtime is acceptable
« All required materials, filters, and replacement parts are on hand

» A second technician is available for assistance if heavy components need handling

« Emergency contact information for the facility is posted near the generator

« Maintenance log from the past month has been reviewed for any emerging issues

Monthly maintenance typically requires 2-4 hours depending on generator size, condition, and any corrective
actions needed. Schedule at least one additional hour for load testing and post-service run verification.

Monthly Inspection and Service Procedures

Section 1: Engine Mechanical Inspection

1.1 Cylinder Compression Test

Run the engine until it reaches normal operating temperature. Shut down and allow 5 minutes for oil to drain from
cylinder walls. Remove all fuel injectors and crank the engine with the starter motor while monitoring compression
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on each cylinder using a compression gauge.

| Cylinder | Compression (PSI) | Result | Notes |
I I I I I

| 1] 450 -500 | Pass / Fail | |

| 2 | 450 - 500 | Pass / Fail | |

| 3450 -500 | Pass/ Fail | |

| 4450 -500 | Pass / Fail | |

| 5450 -500 | Pass / Fail | |

| 6| 450 - 500 | Pass / Fail | |

Acceptance criteria: All cylinders should be within 10% of the highest reading. If any cylinder reads more than
10% below the highest, investigate valve adjustment, piston ring condition, and head gasket integrity. Document
all readings and compare to previous months to identify gradual compression loss.

1.2 Valve Lash Inspection and Adjustment

Check and adjust valve lash (clearance) per manufacturer specifications. This procedure requires removing valve
covers and, for overhead cam engines, timing components. Valve clearance affects engine performance, fuel
efficiency, and component longevity.

For most inline diesel engines, intake valve clearance ranges from 0.25mm to 0.45mm, and exhaust valve
clearance ranges from 0.50mm to 0.75mm. V-type engines may have different specifications for intake and
exhaust on each cylinder bank. After adjustment, reinstall valve covers with new gaskets and torque to
specification.

1.3 Governor Oil Level and Linkage Inspection

Check the mechanical governor oil level and inspect all linkages for wear, play, or binding. For electronic
governors, verify electrical connections and check the speed sensor output signal. Governor performance directly
affects frequency regulation — even small deviations can damage sensitive electronic equipment connected to
the generator.

1.4 Engine Mount Inspection
Inspect engine mount bushings and brackets for cracking, hardening, or deterioration. Apply pressure to each
mount while observing for excessive movement. Check that mounting bolts are torqued to specification. Worn

mounts transmit vibration to the generator frame and connected systems, causing premature bearing wear and
loose electrical connections.

Section 2: Fuel System Monthly Service

2.1 Injector Testing and Service

| Injector | Spray Pattern | Leakdown (sec) | Atomization | Action |

| 1 | Consistent cone | > 15 seconds | Fine mist | OK / Replace |

| 2 | Consistent cone | > 15 seconds | Fine mist | OK / Replace |

| 3 | Consistent cone | > 15 seconds | Fine mist | OK / Replace |
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| 4 | Consistent cone | > 15 seconds | Fine mist | OK / Replace |

Perform a pop-off test on mechanical injectors (or functional test on electronic injectors) to verify injection pressure
and spray pattern. Uneven spray patterns or low pop-off pressures indicate injector wear. For electronic common
rail systems, use diagnostic equipment to perform injector balance tests and check for cylinders showing
below-average delivery rates.

2.2 Fuel Injection Pump Inspection

Inspect the fuel injection pump for signs of wear, leakage, or abnormal noise. Check pump timing marks to verify
injection timing has not drifted. On inline pumps, check the delivery valve tension and inspect the pump housing
for evidence of internal fuel leakage. Mechanical injection pump timing adjustments should only be performed by
qualified fuel system technicians.

2.3 Fuel Tank and Supply System

Drain approximately 2 liters of fuel from the tank bottom sample valve into a clear container. Inspect for water,
sediment, algae, or microbial growth (appears as brown/black slime). If contamination is present, schedule fuel
polishing or tank cleaning. Check the fuel tank vent for obstructions. Verify fuel supply line connections are secure
and that the fuel supply shutoff valve is fully open.

Section 3: Lubrication System Monthly Service

3.1 Oil Analysis Sampling

Extract an oil sample from the engine oil drain port or using an oil suction pump from the dipstick tube. Fill the
sample bottle to the indicated level, seal it immediately, and label with generator identification, run hours, oil brand
and grade, and date. Send samples to a qualified oil analysis laboratory.

Request a complete analysis including: kinematic viscosity at 40°C and 100°C, flash point, fuel dilution
percentage, water content, TBN (total base number), TAN (total acid number), soot percentage, and wear metal
spectroscopy (iron, lead, copper, chromium, aluminum, silicon).

3.2 Ol Filter Replacement

Replace the engine oil and oil filter at intervals specified by the manufacturer (typically 250-500 hours or 6 months,
whichever comes first). Before installing a new oil filter, apply a thin coat of clean engine oil to the gasket.
Hand-tighten the filter until the gasket contacts the mounting surface, then tighten an additional half turn.

Never use tools to tighten spin-on oil filters — over-tightening damages the gasket and makes future removal
difficult. After filling with fresh oil, run the engine for 2-3 minutes and check for leaks at the filter before shutting
down.

3.3 Crankcase Ventilation System

Inspect crankcase ventilation (PCV) valves and breather systems. Clogged or stuck PCV valves cause crankcase
pressure buildup, which forces oil past seals and gaskets. On turbocharged engines, check the turbocharger oil

drain line for restrictions. Excessive oil in the turbocharger inlet housing indicates a failing turbocharger seal or
restricted crankcase ventilation.

Section 4: Cooling System Monthly Service

4.1 Coolant System Flush Evaluation
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Determine whether the cooling system requires flushing by evaluating coolant condition. If coolant appears
rust-brown, murky, or tests outside acceptable pH and freeze point ranges, perform a complete coolant drain and
flush. Use a cooling system flush solution compatible with the existing coolant type, then thoroughly rinse with
clean water before refilling.

For systems with extended-life coolant (5-year or 10-year rated), still check condition quarterly. Extended-life
coolants degrade over time regardless of hour accumulation, particularly in high-temperature operating
environments.

4.2 Radiator and Heat Exchanger Service

| Component | Inspection Item | Condition | Action |

| Radiator core | Fins bent or damaged | Max 20% blockage | Straighten fins |

| Radiator core | Internal blockage | Restricted flow | Backflush system |

| Radiator cap | Seal integrity | No cracks or deformation | Replace cap |

| Radiator cap | Pressure spring | Holds rated pressure | Replace cap |

| Heat exchanger | Tube bundle | No corrosion or leaks | Pressure test |

| Expansion tank | Interior condition | No rust or sediment | Clean or replace |

| Coolant heater | Heating element | Functional | Test and verify |

| Thermostat | Opening temperature | Matches spec | Replace if needed |

Remove accumulated debris from the radiator core using compressed air directed from the engine side outward.

For severe contamination, use a radiator cleaning solution followed by a thorough water rinse. Inspect the radiator
fan shroud for cracks or missing sections that would reduce airflow efficiency.

4.3 Water Pump Inspection

Inspect the water pump weep hole — a small hole at the pump body that allows coolant to escape if the shaft seal
fails. Continuous coolant weeping from this hole indicates an impending water pump failure and the pump should
be replaced at the next scheduled service. Do not plug the weep hole, as this traps coolant against the pump
bearing and accelerates failure.

Section 5: Electrical System Monthly Testing

5.1 Generator Lead Resistance Testing

With the generator offline and isolated, perform resistance tests on generator leads and connections using a
low-resistance ohmmeter. Test phase-to-phase resistance, phase-to-ground resistance, and ground loop
resistance. Record all readings and compare to manufacturer specifications and previous test results.

| Test Point | Resistance (Ohms) | Specification | Result |
I | | | I

| U-V || <0.1 ohms | Pass/ Fail |

| V-W | | < 0.1 ohms | Pass / Fail |

| W-U || <0.1 ohms | Pass / Fail |

| U-N | | < 0.5 ohms | Pass / Fall |

| V-N | | < 0.5 ohms | Pass / Fail |

www.huaquanpower.com | huaguan@huaquanpower.com Page 5




HUAQUAN POWER Generator Resource Center

| W-N | | < 0.5 ohms | Pass / Falil |

| U-Ground | | > 1 megohm | Pass / Fail |
| V-Ground | | > 1 megohm | Pass / Fail |
| W-Ground | | > 1 megohm | Pass / Fail |

Low resistance readings indicate good connections. High readings suggest corrosion, loose connections, or
damaged windings requiring further investigation.

5.2 Automatic Voltage Regulator (AVR) Test

The AVR maintains generator output voltage within £1% of nominal. Test AVR operation by connecting a precise
digital voltmeter to the generator output and monitoring voltage under varying load conditions. Voltage should
remain stable across the load range. Significant voltage deviation under load indicates AVR issues requiring
service.

Test the AVR's excitation system by performing a voltage buildup test. With the generator running at rated speed
and no load, verify that voltage builds to approximately 80% of nominal within 5-10 seconds of excitation. Failure
to build voltage indicates exciter or AVR problems.

5.3 Protection Relay Testing

Test all protective relays including overcurrent, undervoltage, overfrequency, underfrequency, and reverse power
relays. Use a relay test kit to inject precise test currents and verify relay operation at specified pickup values.
Verify that all relays activate appropriate alarm conditions and, where applicable, generator shutdown.

| Relay | Test Current | Trip Setting | Time Delay | Result |

I I I I I I
| Overcurrent (51) | | 110-125% rated | Per curve | Pass / Fail |

| Undervoltage (27) | | 90% nominal | 10 sec | Pass / Fail |

| Overfrequency (810) | | 110% nominal | Per setting | Pass / Fail |
| Underfrequency (81U) | | 90% nominal | Per setting | Pass / Fail |
| Reverse power (32) | | 5-10% rated | Per setting | Pass / Fail |

Section 6: Control System Monthly Verification

6.1 Control Panel Calibration
Using calibrated test instruments, verify that all control panel gauges and displays show accurate readings:

« Voltage display: Compare to true RMS meter reading; should be within £2%

 Frequency display: Compare to counter or scope; should be within £0.1 Hz

« Oil pressure gauge: Compare to mechanical test gauge; should be within £5 PSI

« Coolant temperature gauge: Compare to IR thermometer or probe; should be within +5°C

* Ammeter: Check at known load; should be within £5% of true value
Recalibrate any instrument outside tolerance or document the deviation for trending purposes.

6.2 Alarm and Shutdown System Test
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Test all alarm and shutdown functions by intentionally creating test conditions or using the panel's built-in test
functions:

1. Test low oil pressure alarm by briefly opening the oil pressure switch or sensor circuit

2. Test high coolant temperature alarm by blocking airflow or using panel diagnostics

3. Test overspeed shutdown using panel test function or controlled speed increase

4. Test underfrequency shutdown using panel test function

5. Verify all alarms activate the correct panel indicators and audible alarms

6. Verify all shutdowns stop the engine and illuminate the appropriate shutdown indicators

Document all test results. Any function that fails to operate correctly requires immediate investigation and repair
before returning the generator to service.

Section 7: Full Load Transfer Test

The monthly full load test validates the entire emergency power system from generator to critical loads. This test
should be conducted during normal business hours with qualified personnel present.

7.1 Load Bank Testing

Connect a load bank to the generator output and apply loads in increments of 25% rated capacity up to 100%.
Maintain full load for at least 30 minutes while monitoring:

 Engine oil pressure and temperature

« Coolant temperature

« Engine speed (frequency)

» Generator voltage and current

« Exhaust temperature and color

« Any abnormal noises or vibrations

For generators without load banks, transfer actual facility loads and verify stable operation across the facility's load
profile. Document transfer times, voltage and frequency stability, and any anomalies observed during the test.

7.2 Automatic Transfer Switch Verification
Verify ATS operation during normal power outage simulation:

| Test Sequence | Expected Result | Actual Result | Pass/Fall |

| Normal power loss | ATS signals generator start | | |

| Generator start | Engine running within 10 sec | | |

| Voltage buildup | Voltage reaches 95% within 10 sec | | |
| Transfer command | ATS transfers load | | |

| Transfer time | Total time < 10 seconds | | |

| Load operation | Loads operate normally | | |

| Normal power restored | ATS transfers back | | |
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| Generator cool-down | Engine runs 5 min then stops | | |

Compatible Brands Table

| Brand | Monthly Service Focus | Special Considerations |

I I I I
| Cummins | Aftertreatment system checks (SCR/DPF) | Use Cummins spec oils (CES 20081) |

| Perkins | Fuel injection pump timing check | Perkins spec oil approved list |

| Volvo | Engine control module diagnostics | Volvo VIDA diagnostic system |
| MTU | ADEC electronic control system | MTU-spec approved chemicals |

| Weichai | Common rail fuel system pressure | Use high-quality diesel fuel |

| Yuchai | EGR system functionality | Check EGR valve operation |

| Deutz | EMR4 electronic management | Deutz service tool recommended |

| Kubota | Air-cooled system (some models) | Check cooling fan operation |

Technical Specifications

| Parameter | Monthly Interval Spec |

I I I
| Oil and filter change | 250-500 hours or 6 months |

| Air filter inspection | Every 250 hours or monthly |
| Coolant system flush | 2000 hours or 24 months |
| Battery load test | Monthly |

| Fuel filter replacement | 500-1000 hours |

| Valve lash adjustment | 500-1000 hours |

| Compression test | Monthly |

| Full load test | Monthly |

| Oil analysis | Monthly |

| AVR calibration check | 6 months |

| Control panel calibration | 6 months |

| Load transfer test | Monthly |

| Generator megger test | 12 months |

Download PDF Button Section

Download Monthly Generator Maintenance Checklist PDF

[button href="https://www.huaquanpower.com/wp-content/uploads/monthly-generator-maintenance-checklist.pdf"
text="Download PDF" style="primary"]

www.huaquanpower.com | huaguan@huaquanpower.com Page 8




HUAQUAN POWER Generator Resource Center

Related Downloads
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2. Weekly Generator Maintenance Checklist PDF
3. 250-Hour Generator Maintenance Checklist PDF
4. 500-Hour Generator Service Checklist PDF

5. Annual Generator Service Checklist PDF

FAQ: Frequently Asked Questions

1. What oil viscosity should | use for monthly oil changes?

Use manufacturer-specified oil viscosity for your engine. For most diesel generators operating in moderate
climates (10-35°C), 15W-40 multi-viscosity oil meets requirements. Extreme temperature applications may require
different viscosity grades. Always use oil meeting the manufacturer's API classification.

2. How do I test cylinder compression on a diesel generator engine?

Run the engine to operating temperature, remove all injectors, and install a compression gauge in each cylinder.
Crank the engine with the starter motor for 4-6 revolutions. Record peak pressure for each cylinder. Compare
readings — all cylinders should be within 10% of the highest reading.

3. What is the purpose of load bank testing a generator?

Load bank testing validates generator performance at rated capacity, removes carbon deposits from cylinders and
exhaust systems, heats the engine to operating temperature to drive off moisture, verifies cooling system
adequacy, and confirms the entire power system can sustain rated load.

4. How often should generator AVR be tested?

Test AVR function monthly during load transfers. Perform detailed AVR calibration and response testing every 6
months. Any significant voltage variation during normal load fluctuations indicates AVR problems requiring
service.

5. What causes low compression in one cylinder of a diesel engine?

Low compression in one cylinder typically results from worn piston rings, burnt or bent valves, a failed cylinder
head gasket, or a cracked cylinder head or engine block. Perform a leak-down test to pinpoint the exact cause.

6. Should | change oil more frequently for generators that sit idle?

Yes. Oil in idle generators degrades from moisture condensation and oxidation. Monthly oil changes may be
necessary for standby generators that rarely run. Oil analysis helps determine optimal change intervals for your
specific operating conditions.

7. How do | test protective relays on a generator?

Use a relay test set to inject known current and voltage values into each relay. Verify the relay trips at the correct
set point and time delay. Test overcurrent, under/over voltage, under/over frequency, and any application-specific
protective relays.
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8. What is the difference between a transfer switch test and a load bank test?

A transfer switch test verifies the ATS correctly disconnects from utility power and connects to generator power. A
load bank test applies artificial electrical loads to verify the generator can sustain rated output. Both tests are
complementary and both should be performed monthly.

9. How do | know if fuel contamination is affecting generator performance?

Signs include hard starting, rough running, white or black smoke, power loss, injector deposits, and fuel filter
plugging. Drain a fuel sample and check for water, sediment, or microbial growth. Send a sample for laboratory
analysis if contamination is suspected.

10. What monthly checks are needed for the generator's automatic transfer switch?

Verify ATS timing and sequence, check for worn contacts or visible damage, inspect control wiring and
connections, test all transfer inhibit functions, verify status indicators and alarms, and exercise the switch through
at least one complete transfer cycle.

11. Can monthly maintenance be combined with the weekly service?

Yes, schedule monthly service to include all weekly inspection items plus the additional monthly procedures. This
is more efficient than performing two separate maintenance visits. Use the monthly checklist to ensure all
additional items are completed.

12. What should | document during monthly generator maintenance?

Record all inspection findings, test results, fluid levels, filter changes, corrective actions taken, parts replaced, run
hours, and technician signature. Maintain a maintenance logbook at each generator location. Document any
deviations from expected performance.

13. How do | check the generator exciter winding?

With the generator offline and terminals open, measure exciter field resistance using an onmmeter. Compare to
manufacturer specifications. Test exciter diodes if equipped. Check insulation resistance of exciter windings with a
megohmmeter.

14. What causes a generator to overheat during load testing?

Overheating during load testing typically indicates restricted airflow (clogged radiator, faulty fan), low coolant level,
a failing water pump, thermostat malfunction, heavy load exceeding generator rating, or high ambient temperature
reducing cooling efficiency.

15. How do | perform a fuel injector balance test on common rail systems?

Using manufacturer diagnostic equipment, activate each injector individually and measure fuel delivery using
cylinder cut-out tests or fuel rail pressure monitoring. Compare delivery rates between cylinders — any injector
more than 5% off from the average should be investigated.
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