
5 65 6

1 2

3

Optimizing availability and 
maintenance effi  ciency
with vibration monitoring

Machine protection with 
speed measurements

Functional Safety

→ p 07

What are machine vibrations and why 
would you measure them?

→ p 11

A brief history of vibration

→ p 17

Vibration causes per wind turbine 
component

→ p 21

Which maintenance strategy for wind 
turbines?

→ p 29

3 ways to perform condition 
monitoring

→ p 33

Case study Windunie: Vibration 
monitoring & analysis

→ p 41

The importance of brand-independent 
vibration analysis for wind turbines

→ p 45

Service and maintenance on vibration 
monitoring systems

→ p 09

How vibration monitoring optimizes 
wind turbine availability and 
maintenance effi  ciency

→ p 13

6 common causes of machine 
vibrations

→ p 19

5 eff ects of machine vibrations

→ p 27

Growing needs for a condition 
monitoring program

→ p 31

The direct and indirect fi nancial impact 
of unplanned standstill

→ p 37

Vibration data analysis to unlock 
machine insights

→ p 43

Sensor solutions for vibration 
measurements

→ p 49

Expert considerations on automated 
analysis

→ p 51

What is speed and how do you measure 
it?

→ p 55

What is the purpose of speed 
measurements?

→ p 59

Sensor solutions for speed 
measurements

→ p 65

What is overspeed protection?

→ p 69

Voting structures

→ p 73

Four reasons why overspeed 
protection systems should not be 
overly complex

→ p 53

A brief history of speed measurements

→ p 57

Speed-related conditions in rotating 
machinery

→ p 63

Target objects for speed 
measurements

→ p 67

What causes overspeed?

→ p 71

Overspeed protection functions

→ p 75

Service and maintenance on overspeed 
protection systems

→ p 79

Functional Safety

→ p 81

Safety Integrity Level proof tests

→ p 80

Safety Integrity Level (SIL)

→ p 84

Risk evaluation: Layer of protection 
analysis

TABLE OF CONTENTSTABLE OF CONTENTS

SECTION 1

SECTION 3

SECTION 2p 7 - 50 p 51 - 76

p 77 - 84

5 6


