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Introduction

Annual generator service represents the most comprehensive maintenance checkpoint in the power generation
maintenance cycle. While daily, weekly, monthly, and hourly service intervals address specific consumables and
wear items, the annual generator service checklist PDF encompasses a complete system review, deep cleaning,
major component assessment, and full compliance verification. For facilities subject to regulatory oversight —
including hospitals, healthcare centers, government buildings, data centers, and industrial plants — annual
generator service documentation is often a legal requirement and the foundation of insurance compliance.

The annual service is also the point where long-lead maintenance planning comes into focus. Based on annual
service findings, maintenance managers can project component replacement schedules, budget for major
overhauls, plan facility outages, and negotiate service contracts for the coming year. The data gathered during
annual service informs the entire preventive maintenance strategy.

This comprehensive annual generator service checklist covers all Cummins, Perkins, Volvo, MTU, Weichai,
Yuchai, Deutz, and Kubota powered generators from 20 kW to 2000 kW. It provides detailed procedures for
engine major service, generator end testing, control systems calibration, fuel system overhaul, cooling system
rebuild, electrical systems certification, and compliance documentation. This checklist is designed for experienced
generator technicians and facility engineers.

Annual Service Planning and Preparation

Before scheduling annual generator service, gather the following information:

« Total generator run hours since last annual service

« Historical maintenance records including recurring issues

« Any fault codes or performance anomalies from the past year

« Environmental conditions the generator has operated in

» Changes in facility load that may affect generator performance

« Manufacturer service bulletins applicable to the generator model

* Required spare parts inventory based on service requirements

« Facility access requirements and shutdown coordination

Annual generator service typically requires 8-16 hours per generator unit depending on size, condition, and any

corrective work discovered during inspection. Schedule a minimum two-day maintenance window for larger
generators or facilities with multiple units.

Annual Engine Major Overhaul

Section 1: Complete Engine Inspection and Assessment

Step 1.1: Top-End Engine Inspection
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Remove the valve cover(s) and perform a complete top-end inspection:

| Component | Inspection Criteria | Condition | Action |

| Valve cover gasket | No oil seepage | Good / Leaking | Replace |

| Valve bridges | No wear, proper alignment | Good / Worn | Replace |

| Rocker arms | No scored surfaces or excessive wear | Good / Worn | Replace or resurface |
| Pushrods | Straight, no bending, proper length | Good / Bent | Replace |

| Valve stems | No scoring, free movement in guides | Good / Worn | Evaluate |

| Valve seats | No pitting, proper contact width | Good / Worn | Grind or replace |

| Cylinder head | No cracks, warpage, or coolant passages blocked | Good / Repair | Inspect |
| Head gasket | No seepage at cylinder bore area | Good / Failed | Replace |

| Turbo oil supply | Clean lines, no restrictions | Good / Clogged | Clean or replace |

| Turbo drain line | Clear, no restrictions or oil accumulation | Good / Restricted | Clear or replace |
Step 1.2: Engine Block Inspection

For engines with visible cylinder bores (detachable head engines), perform a borescope inspection or partial
disassembly:

| Cylinder | Bore Condition | Ring Condition | Notes |
I | | | |

| 1| Clean / Carbon / Scored | Good / Worn | |

| 2 | Clean / Carbon / Scored | Good / Worn | |

| 3| Clean / Carbon / Scored | Good / Worn | |

| 4 | Clean / Carbon / Scored | Good / Worn | |

| 5| Clean / Carbon / Scored | Good / Worn | |

| 6 | Clean / Carbon / Scored | Good / Worn | |

Assess cylinder bore condition for scoring, glazing, or taper wear. Light carbon deposits are normal; heavy carbon
buildup indicates incomplete combustion requiring investigation of air/fuel ratio and combustion timing.

Step 1.3: Oil Pan and Oil Pump Inspection
Drain the oil and remove the oil pan for internal inspection:

| Component | Inspection Criteria | Condition | Action |

| Oil pan | No cracks, damage, or internal corrosion | Good / Repair | Repair or replace |

| Oil pump pickup | No obstructions, proper clearance to pan | Good / Clogged | Clean |

| Oil pump | No scoring, proper pressure relief function | Good / Replace | Test or replace |
| Oil pump gears | No chipped or worn teeth | Good / Worn | Replace pump |

| Main bearings | No spun liners, adequate clearance | Good / Worn | Evaluate |

| Rod bearings | No spun bearings, adequate clearance | Good / Worn | Evaluate |
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| Crankshaft | No scoring, wear ridges, or oil passage blockages | Good / Repair | Inspect |

Measure main bearing and rod bearing clearance using plastigauge or equivalent. Compare to manufacturer
specifications. Document all clearances for future trend analysis.

Section 2: Fuel System Annual Overhaul

Step 2.1: Complete Fuel System Flush
At annual service, perform a complete fuel system flush:

. Drain all fuel from the tank into a waste fuel container

. Remove any accumulated water or sediment from the tank bottom
. Inspect the tank interior for corrosion, algae, or contamination

. Flush the tank with fuel system cleaning solution

. Rinse thoroughly and remove all cleaning residue

. Refill with fresh, clean fuel meeting DIN EN 590 specifications

. Replace all fuel filters including all in-line filters
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. Prime the fuel system and verify pressure
Step 2.2: Injector and Injection Pump Service

| Component | Annual Action | Service Type |

| Fuel injectors | Test and replace as needed | Professional service |

| Injection pump | Inspect, time, and test | Certified fuel technician |
| Fuel lines | Replace all rubber lines | Full replacement |

| Fuel shutoff solenoid | Test operation and wiring | Electrical test |
| Fuel heater (if equipped) | Test heating function | Electrical test |
| Fuel pressure regulator | Test and adjust | System test |

For electronic common rail systems, perform a complete diagnostic scan including injector characterization, fuel
rail pressure control, and high-pressure pump delivery testing.

Step 2.3: Governor Annual Service

| Governor Type | Annual Service |

| Mechanical | Oil change, linkage inspection, speed adjustment |

| Hydraulic | Fluid change, pressure test, linkage inspection |

| Electronic | Firmware check, speed sensor test, response tuning |

Annual Generator End Service
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Section 3: Generator Winding and Insulation Testing

Step 3.1: Complete Insulation Resistance Testing

| Test Point | Test Voltage | Min Resistance | Actual Reading | Result |
I I I I I I

| U-V|500V DC | 100 megohms | | Pass / Fail |

| V-W | 500V DC | 100 megohms | | Pass / Fail |

| W-U | 500V DC | 100 megohms | | Pass / Fall |

| U - Ground | 500V DC | 100 megohms | | Pass / Fall |

| V - Ground | 500V DC | 100 megohms | | Pass / Fail |

| W - Ground | 500V DC | 100 megohms | | Pass / Fail |

| Exciter - Ground | 250V DC | 50 megohms | | Pass / Fail |

| PMG - Ground | 500V DC | 100 megohms | | Pass / Fail |

Record all test values and compare to historical data. A declining trend in insulation resistance indicates

developing problems requiring monitoring or intervention.

Step 3.2: Surge Testing (For Rewinds or Major Service)

Surge testing applies a high-frequency voltage pulse to adjacent coil sections to detect insulation failures between
turns. Perform surge testing if the generator has been rewound, if insulation resistance is marginal, or if requested

for certification purposes.
Step 3.3: Stator and Rotor Resistance Measurement

| Measurement | Specification | Actual | Result |

| Stator U resistance | Per nameplate | | |

| Stator V resistance | Per nameplate | | |

| Stator W resistance | Per nameplate | | |

| Stator balance | < 1% variation | | |

| Rotor field resistance | Per nameplate | | |

| Exciter resistance | Per nameplate | | |

Significant resistance imbalance indicates winding problems requiring investigation.

Section 4: Generator Bearing Replacement and Service

Step 4.1: Bearing Assessment

| Bearing Position | Operating Temp (°C) | Vibration | Play | Condition |

I I I |- I
| Drive end bearing | | | | Good / Replace |

| Non-drive end bearing | | | | Good / Replace |
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At annual service, if bearing operating temperature exceeds 80°C, vibration increases noticeably, or play is
detected, plan for bearing replacement. Many generators have bearings that should be replaced at annual service
regardless of condition — consult the manufacturer's maintenance schedule.

Step 4.2: Bearing Lubrication (Bearing Re-grease Schedule)
For generators with re-greasable bearings, apply the correct lubricant type and quantity:

| Generator Type | Grease Specification | Re-grease Interval |

| Brushless exciter | Polyurea-based NLGI 2 | 250 hours or annual |

| Slip ring type | Moly-disulfide grease | 250 hours or annual |

| Sealed bearings | N/A | Replace per schedule |

Do not over-grease — excessive lubricant causes overheating and seal damage. Most bearing housings have a
specified grease quantity in grams or shots from a standard grease gun.

Section 5: Control System Annual Calibration

Step 5.1: Control Panel Calibration Verification

| Parameter | Specification | Calibration Method | Pass/Fall |

| Voltage regulation | £1% of nominal | AVR adjustment | |

| Frequency regulation | £0.5% | Governor adjustment | |

| Voltage pickup (GOV) | Per specification | Electronic governor | |
| Speed droop | 3-5% at rated load | Governor setting | |

| Ischronous load sharing | £0.25% | Parallel operation | |

| Under/over voltage | Per relay setting | Relay test | |

| Under/over frequency | Per relay setting | Relay test | |

| Time delay settings | Per specification | Relay test | |
Step 5.2: HMI and Communication System

« Verify panel HMI display functions correctly

« Test all communication ports (USB, RS-485, Ethernet if equipped)
« Verify remote monitoring connectivity

« Test alarm notification systems (SMS, email, BMS integration)

« Review and update event logs and fault history

« Verify firmware is current per manufacturer recommendations

Annual Cooling System Rebuild

Section 6: Complete Cooling System Service
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Step 6.1: Cooling System Flush and Coolant Replacement

At annual service, replace coolant regardless of hour accumulation if:
« The system has been contaminated (oil, fuel, or chemical)

« Coolant has exceeded recommended service life

» The generator operates in extreme temperatures

« Coolant condition tests fail acceptance criteria

For standard coolant systems:

. Drain cooling system completely

. Flush with approved cooling system cleaner

. Rinse with clean water until clear

. Inspect all coolant passages for blockages

. Replace thermostat, temperature sensors, and pressure cap

. Refill with manufacturer-approved coolant at 50/50 concentration
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. Bleed air from system and check for leaks
Step 6.2: Cooling System Component Replacement

| Component | Annual Replacement | Condition-Based |

| Coolant | Always replace | - |

| Thermostat | Always replace | - |

| Radiator pressure cap | Always replace | - |

| Coolant filter (if equipped) | Always replace | - |
| Water pump | Evaluate | Replace if weeping |

| Radiator hoses | Always replace | - |

| Heater hoses | Always replace | - |

| Radiator | Evaluate | Clean or replace |
Step 6.3: Coolant Heater Annual Service

| Test | Specification | Result |

| Heating element resistance | Per heater spec | |

| Thermostat operation | Cycles at set temperature | |
| Power consumption | Matches nameplate | |
| Wiring and connections | No damage or corrosion | |

| Circulation pump | Functional and quiet | |

Annual Electrical Certification
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Section 7: Switchgear and ATS Annual Service

Step 7.1: Automatic Transfer Switch Annual Service

| Component | Annual Service | Inspection Notes |

| Main contacts | Inspect and measure | Replace if < 60% contact remaining |

| Auxiliary contacts | Test operation | Replace if worn |

| Solenoid/motor operator | Lubricate and test | Verify smooth operation |

| Control contacts | Clean and test | Verify all positions |

| Voltage sensors | Calibrate | Verify accuracy |

| Time delays | Test and verify settings | Adjust if needed |

| Pneumatic system (if equipped) | Service and test | Check seals and filters |
| Mechanical interlock | Verify function | Ensure proper sequence |

| Enclosure | Clean and inspect | Check for damage or corrosion |
Step 7.2: Paralleling Gear Inspection (Multi-Unit Systems)
For facilities with multiple paralleled generators:

| Component | Annual Inspection | Test Method |

| Syncroscope | Accuracy check | Visual/functional |

| Load share modules | Calibration | Load test |

| Reverse power relay | Function test | Injection test |

| Paralleling breakers | Contact wear | Visual inspection |
| Bus bars | Connection tightness | Torque check |

| CT circuits | Polarity and ratio | Meter test |

| Protection relays | Full function test | Injection test |

Section 8: Compliance Verification

Step 8.1: NFPA 110 Compliance Checklist

| Requirement | Section | Compliance | Notes |

| Weekly exercise | 8.4.1 | Yes / No | Document monthly |

| Monthly load test | 8.4.2 | Yes / No | 30-min full load |

| Annual inspection | 8.4.3 | Yes / No | Complete per 8.4.3 |

| Maintenance records | 8.4.4 | Yes / No | Available on-site |

| EPSS documentation | Chapter 6 | Yes / No | Up to date |

| Engine starting system | 8.3.2 | Yes / No | Battery condition |
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| Fuel quality | 8.3.1 | Yes / No | Meets ASTM spec |
| Ambient conditions | 8.2.1 | Yes / No | Within rating |

Step 8.2: Complete System Load Test
Perform a full-load test per NFPA 110 requirements:

. Connect calibrated load bank (or use facility loads)
. Apply 25% load for 5 minutes

. Apply 50% load for 5 minutes

. Apply 75% load for 5 minutes

. Apply 100% rated load for 60 minutes

. Record all parameters every 15 minutes

. Monitor for any abnormalities

. Verify stable operation throughout
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. Allow 5-minute cool-down under no load

10. Shut down and inspect for leaks

Section 9: Engine Overhaul Considerations

At annual service, evaluate whether major engine overhaul is warranted based on:

| Indicator | Measurement | Threshold |

| Oil consumption | Liters/100 hours | > 2% of fuel consumption |

| Compression variation | PSI difference | > 15% between cylinders |

| Oil analysis trend | Wear metal increase | 50% increase quarter-over-quarter |
| Power output | kW vs. rated | > 10% below rated |

| Coolant consumption | Liters/week | Any unexplained consumption |

| Blow-by | Crankcase pressure | Above normal spec |

If any threshold is exceeded, schedule a complete engine evaluation including cylinder borescope, oil pump
evaluation, and bearing clearance measurements.

Compatible Brands Table

| Brand | Annual Service Focus | Major Items |

| Cummins | Emissions system (SCR/DPF) | Coolant, filters, aftertreatment |

| Perkins | Complete engine service | Full fluid service, injectors |
| Volvo | ECU diagnostics | coolant, filters, ECM updates |
| MTU | ADEC system verification | Full system calibration |

| Weichai | Common rail system | Fuel system, injectors |
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| Yuchai | EGR and combustion | Full service, EGR service |
| Deutz | EMR4 system | Complete service, ECM check |

| Kubota | Engine timing | Full service, cooling system |

Technical Specifications

| Parameter | Annual Service Specification |

| Coolant replacement | Every 2 years (standard) or per manufacturer |

| Coolant concentration | 50/50 ethylene or propylene glycol |
| Coolant pH | 8.5-10.5|

| Oil drain interval | 250-500 hours or per oil analysis |

| Fuel filter interval | 500 hours or annually |

| Air filter interval | 2000 hours or annually |

| Battery replacement | 4-5 years or as condition requires |

| Megger test voltage | 500V DC for main windings |

| Full-load test duration | 60 minutes at 100% rated load |

| Bearing replacement | Per manufacturer or condition |
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Related Downloads

1. Daily Generator Inspection Checklist PDF
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5. 500-Hour Generator Service Checklist PDF

FAQ: Frequently Asked Questions

1. What is the difference between annual service and 500-hour service?

Annual service focuses on compliance verification, system calibration, cooling system coolant replacement, and
long-term component assessment. The 500-hour service focuses on mechanical weatr, filter replacements, and
operational performance. Both are typically performed together if hours and time align.
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2. How often should generator coolant be replaced?

Standard coolant: every 2 years or 2000 hours, whichever comes first. Extended-life coolant: every 5 years or
5000 hours, whichever comes first. Always test coolant condition rather than relying solely on intervals, as
real-world conditions can accelerate degradation.

3. Should generator windings be cleaned at annual service?

If insulation resistance has declined or if the generator operates in contaminated environments, cleaning and
drying windings can restore insulation performance. Cleaning involves using specialized winding cleaner, rinsing,
drying in an oven or with load operation, and re-testing insulation.

4. What emissions components require annual service on modern generators?

For EPA Tier 4 Final and EU Stage V compliant engines: Diesel Particulate Filter (DPF) ash cleaning or
replacement, Diesel Exhaust Fluid (DEF) system service, Selective Catalytic Reduction (SCR) catalyst inspection,
and EGR cooler inspection. Refer to engine manufacturer procedures.

5. How do | know if the generator needs a complete engine overhaul?

Evaluate oil consumption rates, power output compared to rated capacity, compression test results, oil analysis
trends, and coolant consumption. If multiple indicators show degradation, consult an engine specialist for a
complete evaluation.

6. What is required for NFPA 110 annual inspection?

NFPA 110 Section 8.4.3 requires annual inspection of emergency power supply systems including physical
condition, fuel, starting means, transfer switches, and all standby power systems. The inspection must verify the
system meets the requirements of the chapter and the equipment manufacturer's recommendations.

7. How often should automatic transfer switch contacts be replaced?

ATS contact wear depends on transfer frequency and load current. Inspect contacts annually; typically, contacts
need replacement when worn to less than 60% of original thickness. High-transfer-frequency installations may
require more frequent inspection.

8. Should generator control panel firmware be updated at annual service?

Check manufacturer recommendations for available updates. Firmware updates may address bugs, improve
performance, enhance features, or fix security vulnerabilities. Always review update notes and have a rollback
plan before updating critical system firmware.

9. What is the purpose of surge testing generator windings?

Surge testing detects insulation weaknesses between adjacent turns in motor and generator windings. It can
identify coil-to-coil shorts that megohmmeters cannot detect. Perform surge testing after rewinding, after insulation
damage, or for certification testing.

10. How do | prepare generator annual service documentation for audits?

Maintain a service logbook at the generator location with all maintenance records. Keep digital copies with date
stamps. Include before/after photos of critical components. Document all measurements, test results, parts used,
and technician identification. Cross-reference with regulatory requirements.

11. Should I replace engine mounts at annual service?
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Inspect engine mounts at annual service. If mounts show cracking, hardening, or excessive deflection, replace
them. Vibration transmitted through failing mounts causes premature bearing wear, loose electrical connections,
and structural fatigue.

12. What fuel tank maintenance is required annually?

At annual service: drain and inspect for water/sediment, check for internal corrosion or algae, verify vent and
overflow function, inspect all connections and valves, and clean or replace tank filters. Consider fuel polishing if
quality has degraded.

13. How often should generator batteries be replaced?

Lead-acid batteries typically last 4-5 years in generator applications. At annual service, perform load tests and
evaluate battery condition. Batteries that fail load tests, show voltage below specification, or are approaching
end-of-life should be replaced proactively.

14. What is the maximum allowable voltage drop during generator operation?

For continuous operation, voltage should remain within £5% of nominal. For starting motors and large inductive
loads, voltage dip should recover to within £10% within seconds. Sustained voltage deviation indicates generator
or AVR problems.

15. Do generators require annual professional certification?

Regulatory requirements vary by application and jurisdiction. Healthcare facilities, data centers, and certain
industrial applications often require annual certification by a qualified technician or engineer. Even where not
legally required, annual professional inspection is strongly recommended for critical systems.
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