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1 Preventive Maintenance 

2 Types of Inspection  

Type Features  

with minor partial disassembly
without rotor 

removal

with partial disassembly
without rotor removal 

with extended disassembly
optionally with rotor removal, but only if 
really required

Tab. 1: Types of Inspection, Features 

Minor Inspection (MiI)

Medium Inspections (MeI)

Major Inspection (MaI) 
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3 Equivalent Operating Hours and Inspection 
Scheduling  

Tequiv = T1 + K2 • T2 + n • T3

Tequiv

T1

K2

T2

n

T3

gear operation time T2

 A 
turning gear operation time of 50 hours is assumed 
for each shutdown procedure, but not more than the 
difference between 8500 hours per year and the 
annual operating hours. 

T2 = min { n • 50;    8500 • tcal – T1 } 

tcal

Tequiv

K2

S

Fig. 1: Weighting factor for turning gear operation K2

K2

S

K2 = S / 4000 + 0.2 
2

T3

Fig. 2:  Weighted time in hours per start T3
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T3

T3 = 0.015h x S/MVA + 7h 

4 Additional Factors and Recommendations 
for Scheduling Inspection Intervals 

5 Recommendation for Inspection Intervals 

80000 h (EOH) < Tequiv r < 106000 h (EOH) 

Total time between two inspections 

Tab. 2: Maximum Total Time between Inspection Intervals 

6 Example Calculations of Equivalent 
Operating Hours  and Intervals between 
Major Inspections 

tcal

n
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Operatin
g Mode 

Load
Ranges

Annual
Operation 
Time in h

Annual
No. of 
Starts 

Annual
turning 

gear
operation 
time in h 

Tab. 3: Typical Operating Modes

S

T2 K2 T3 Tequiv

S

T2 K2 T3 Tequiv

S

T2 K2 T3 Tequiv

Tab. 4:  Example calculations of equivalent operating hours 
Tequiv of the generators for one year and intervals 
between Major Inspections.  
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Work required 
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Work required 

Electrical measurements 

Visual inspections
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1 General Information 

WARNING 

Starting machine parts. People could 
be severely injured. 

Before starting any work on the 
generator or its auxiliary equipment: 

- Disconnect them from the electricity 
supply 

- Secure against accidental switching 
on again 

Do not launch the turbine-generator set 
if persons are working on the generator 
or its vicinity!

2 Insulation Resistance Measurement 

3 Stator Winding 

4 Terminal Bushings and Phase Connectors 

5 Replacement of Flexible Links 

6 Flanged Joints and Metering Connections 

  NOTICE 

Even minimal-size metallic particles left 
inside after work on the generator can 
lead to large-scale damage during 
generator operation. 
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In order to prevent such damage to the generator 
and the stator winding, the following precaution-
ary measures must be taken.  

Also refer to the following information (if included):
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Work required 

Electrical measurements

Visual inspections

1 General Information 

WARNING 

Starting machine parts. People could be 
severely injured. 

Before starting any work on the 
generator or its auxiliary equipment: 

- Disconnect them from the electricity
supply

- Secure against accidental switching
on again

Do not launch the turbine-generator set 
if persons are working on the generator 
or its vicinity!

2 Rotor Wedges and Retaining Rings 

3 Shaft Journals 
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4 Cleaning the Rotor 

5 Fan blades 

WARNING 

Risk of injury from the effects of arcs 
and flying debris. 

Fan blades must be handled with great 
care! Damaged or incorrectly mounted 
fan blades can work loose and cause a 
short circuit in the stator end winding. 
Flying debris could break through the 
enclosure. 

The fan blades may only be removed 
and refitted by trained assembly 
personnel. This must be done very 
carefully. 

If the vibration values increase, the 
vibration protection monitor must 
bring down the system to standstill 
immediately. 

6 Coupling 

7 Insulation Resistance Measurements 

  NOTICE  

Disconnect telemetry system (if present) 
before measuring insulation resistance. 

Also refer to the following information: 

Operation

Operation
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Work required 

1 General 2 Mechanical Cleaning on Water Side 

3 Chemical Cleaning 

Water Side: 

Cleaning agent Manufacturer 
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Air Side: 

Cleaning agent Manufacturer 

Equipment Required: 

WARNING 

Toxic materials.  

When performing chemical cleaning 
work be sure to observe the applicable 
instructions for the handling of 
chemicals.

4 Hydraulic Cleaning 

High-Pressure Water Spray Cleaning 

Steam Cleaning 

Cleaning Cooler on Air Side 
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Work Required 

1 General information 

WARNING 

Starting machine parts. People could 
be severely injured. 

Before starting any work on the 
generator or its auxiliary equipment: 

- Disconnect them from the electricity
supply

- Secure against accidental switching
on again

Do not launch the turbine-generator set 
if persons are working on the generator 
or its vicinity!

NOTE:

You will find more detailed information 
about inspection work on bearings in 
the supplier’s documentation in chapter  
Components and Purchased Parts.

2 Check the state of wear of all parts of the 
bearings. 
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Work required 

Electrical measurements

Visual inspections

WARNING 

Starting machine parts. People could 
be severely injured. 

Before starting any work on the 
generator or its auxiliary equipment: 

- Disconnect them from the electricity
supply

- Secure against accidental switching
on again

Do not launch the turbine-generator set 
if persons are working on the generator 
or its vicinity!
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Work required 
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Work required 
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1 General 

2 Checking the Bearing Insulation During 
Installation 

2.1 Bearings 

  NOTICE 

During this measurement both rotor 
bearings must be insulated, and the 
generator rotor must not come into 
contact with the turbine shaft through 
measuring devices or similar parts, to 
prevent the generator rotor from being 
grounded.  

Since, with the rotor inserted, all indi-
vidual resistances measured previous-
ly are now in parallel in the measuring 
circuit, the total resistance will be 
slightly lower than the lowest individ-
ual resistance value measured before.  

2.2 Final Checking 

3 Checking the Bearing Insulation of the 
Assembled Unit 

3.1 Checking the Insulation with the Generator 
in an Excited Condition 
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3.2 Checking the Insulation With the Generator 
in Non-Excited Condition 

Roil Rins

TE EE

Fig. 1 Measurement of shaft voltage  
with the generator in excited condition 

EE 

Fig. 2 Measurement of shaft voltage at exciter end  
with the generator in excited condition 

Fig. 3 Measurement of shaft current  
with the generator in excited condition 

Fig. 4 Measurement of insulation resistance  
with the generator in non-excited condition 
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During an inspection, the individual components of 
the generator are exposed to the ambient conditions 
which may result in hazards to these components. It 
is therefore strongly recommended to take suitable 
measures for preventing any exposure to moisture, 
especially rain, snow, liquids of any kind and 
condensation. Covering the components will not 
afford sufficient protection.  

To avoid the above-mentioned hazards, the assembly 
work during an inspection should be accomplished 
under protection from weather conditions. The 
generator should only be opened if an uninterrupted 
execution of the work will be ensured and provided 
that the necessary protective measures can be taken. 
After opening of the unit and withdrawal of the rotor, 
the stator openings should be promptly reclosed. The 
stator should be dried by means of a portable air 
dryer or fan-forced heater and kept above ambient 
temperature level. The air dryer or fan-forced heater 
should be arranged so that the air will circulate 

through the stator interior in a closed circuit for 
ventilation of the entire internal space.  

The rotor should be protected in such a manner that 
especially the retaining ring area can be kept dry and 
above ambient temperature level. The air dryer or 
fan-forced heater should be arranged so that the air 
will circulate in a closed circuit.  

The cooling water should be drained from the coolers. 
The coolers should be cleaned, dried and maintained 
in dry condition by suitable measures.  

Normally, a condensation hazard can be recognized 
with the help of a dewpoint measuring device. In case 
of doubt, however, it is recommended to dry the 
components on a continuous basis in order to 
achieve a markedly low dew-point temperature on 
these components, i.e. to maintain their temperature 
above ambient temperature level.  

For further information see chapter Standstill. 
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Description of works to be carried out To be checked by Date Name/Signature 

1 Issuing of work permit for works on generator 

2 Area around generator to be barred off (work passes to 
be issued to individual workers) and supervisor to be 
nominated for the period the generator is open. Closing 
during breaks and process interruptions to be assured. 

3 Cleanness check of area around generator 

4 Instruction of workers regarding working inside and 
around the generator 

5 Listing of all tools used for repairwork inside of 
generator.  
Tools to be marked 

6 Checking of inside of generator immediately after 
manholes are opened (first man inside generator) 

7 All opening of generator, pipework and bearings to be 
temporarily covered 

8 Listing of all material removed from the generator parts 
to be collected in separate boxes 

9 Checking of complete generator inside prior to closing 
of manholes (last man inside generator) 

10 Check of whereabout of tools used inside of generator 

11 Checking the material removed from generator 

12 Release of generator for start-up 

13 Return of work permit 


