
SURVEY OF VIBRATION DAMPERS – ANALYSIS 
AND MITIGATION - PROJECT KKU52440

Åsa Collet and Jessica Fromell 2020-11-10



2

We have provided advice on acoustics, noise and vibration 

control since 1956 when Ingemansson Technology was 

founded in Sweden. In 2006 AFRY acquired Ingemansson 

and today Efterklang is a leading acoustic consultancy.

We are represented in Denmark, Norway, Sweden and 

Switzerland. Our team consists of 130+ dedicated 

acousticians and sound designers.

About Efterklang®
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Assemble knowledge and experiences in the area of vibration dampers.

Gather information of problems encountered that are related to dampers and 
how they were examined and mitigated. 

Furthermore, summarize experience from vibrations dampers in the Nordic 
nuclear power plants.

Objective

https://energiforsk.se/en/programme/vibrations-in-nuclear-power/reports/survey-of-vibration-dampers-2020-690/
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REGULAR PIPE WITH NATURAL LOW DAMPING PIPE WITH ADDED DAMPING

Effect of damping
Damper link with Small Bore Fitting (SBF) 
bracing with glued saddle plates

Click to listen!
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1. Different PASSIVE damper types   

• Lisega snubbers (shock arrestor)

• GERB viscodamper* /Vicoda viscodamper

• Vicoda ReKi™ mass tuned damper

• Vicoda Eddy Current Dampers

*MODEL “VES” ARE PERFORMANCE TESTED BY GERMAN TÜV FOR USE AS A S TANDARD PART IN NUCLEAR POWER PLANTS AND FULFILLS KTA SAFETY STANDARD 3205.3

EFFECT OF MASS TUNED DAMPER EFFECT OF VISCODAMPER



7

PURELY ELASTIC MATERIAL

Stress is proportional to strain and an 
applied load is completely 
recoverable. 

Phase difference, φ, between strain 
and stress is in-phase

VISCOUS MATERIAL

Stress is proportional to rate of strain 
and none of applied load is 
recoverable. 

Phase difference, φ, between strain 
and stress is out-of-phase by 90

1.1 Materials

VISCOELASTIC MATERIAL

Has both elastic and viscous 
components of modulus. Here some 
of the applied load is recoverable and 
some is dissipated as heat. 

Phase difference, φ, between strain 
and stress is in range of 0-90



8

2. Design of tuned dampers

• Investigate the dynamic stiffness of the anchor position of the 
supporting structure.

• Investigate the modal modes (frequency, damping, shape, 
mass) of the vibrating structure

• Select material  which works in the “rubber region” wrt. 
frequency and operating temperature

• Investigate relative displacements (+/- microns) for relevant 
load conditions 

Structure 
without 
damping

Modal analysis 
of the 

structure

Select damping 
parameters

Structure with 
damping

Forced 
vibration 
analysis

Assess 
compliance 

data

Design 
Complete

Adjust 
damping 

parameters
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2.1 Example of effects of a non-rigid anchor support or misalignment of GERB viscodamper
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Misaligned - Aligned
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3.  NPP Vibration Dampers Experience

Questionnaire
1. Background to different pipe mitigation 

countermeasures 
2. Damper types with fluids
3. Fluid type damper degeneracy 
4. Vibration dampers mass tuned dampers, MTD 
5. Design of dampers 
6. Installations of damper 
7. In-situ and laboratory measurements of dampers  

Interviews
Performed with each NPP via physical or digital 
meeting
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RINGHALS

• Viscodampers

- GERB

- Since 1996/1997

• Snubbers 

- Hydraulic dampers        
Lisega

- First 1997

OKG

• Viscodampers

- GERB

- Since 1980’s

- ~32

• Snubbers

- Hydraulic dampers 
Lisega

• Mass tuned dampers

• Regular pipe hangers and 
spring hangers.

FORSKMARK

• Viscodampers

- GERB

- Since 1980’s

- ~100

• Snubbers

- Hydraulic dampers, 
Lisega

- Mechanical dampers, 
Pacific Shock 
Arrestor/PSA-dampers 

• Regular pipe hangers and 
spring hangers.

TVO

• Viscodampers

- GERB 

• Snubbers

- Hydraulic dampers

- Lisega

• Mass tuned damper

- ReKi® from Vibrol

- On pump

3.1 NPP Vibration damper types

FORTUM

• Viscodampers

- GERB

- Total ~95, 48 - VRD,      
8 - VES and 39 - VD  

• Snubbers

- Hydraulic dampers, 
Lisega

• Mass tuned dampers

- Turbine bearing pillars

• Regular pipe hangers and 
spring hangers.
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Hydraulic snubbers 

• Simple use/installation

• Risks

- Oil leakage

- Flame point 300 ̊ C  

• Silicon based oil approved for reactor encl. 

• Maintenance: Visual inspection + quality 
control. (rig testing) 

3.2 Experience Viscodampers

• Good results 50-75% amplitude reduction

• Minimal signs of wear/tear/ageing

- 20-40 years lifespan

• Identified problems:

- Broken Sleeve

- Cracked/stiff fluid

- Design temperature

- Misalignment

- Anchor position rigidity

• Maintenance: Visual inspection

• GERB VES in reactor enclosure (approved TÜV) – secure 
against leakage

Mechanical snubbers 

• Great in reactor enclosure

• Simple use/installation

• Risks

- Get ’stuck’ due to old type grease

- Mechanical wear at att. points

(Red dust)

• Maintenance: Visual inspection + quality 
control (rig testing)

Mass tuned dampers

• Turbine pedestals, pumps

• Risks

- Design/installation difficulties

- Added mass

- Broad-band ReKi® damper under evaluation. Oil sensitive, reduces 
effect

• Maintenance: Visual inspection

Viscodamper with broken sleeve

Viscodamper with cracked fluid
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3.3 Installation examples
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4. Laboratory Tests

• Low cycle fatigue i.e. slow temperature variations

• Control of supplier’s data sheets 

• Temperature/Preload effect

• Control for maintained life cycle, aging etc.

• Product development
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Dynamic stiffness result for low cycle fatigue tests at f=0.1 Hz triangular

wave excitation after :

100 cycles 

3600 cycles
5400 cycles 
10 000 cycles

Measurement of dynamic stiffness and damping resistance for resilient products, in 
a test rig which conforms to ISO10846-2. 
Placed in Gothenburg office  Efterklang
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By adding modal damping to the pipe system by mounting viscodampers and/or 
viscoelastic dampers, the pipe system obtains:

a) High resistance under shock load

b) Transition from an emergency case to normal operation with no recovery time

c) Permissibility of overloading 

d) Reaction in all degrees of freedom

e) Limited  maintenance compare to traditional snubbers.

f) More rapid decay of unforced vibrations

g) Faster decay of freely propagating structure-born waves.

h) Reduced amplitudes at resonance of structures subject to steady periodic or random 
excitation with accompanied reduction in stresses and increases in fatigue life.

i) Allow for slow movements (i.e. for instance due to thermal effects).

Summary

Is it a modal problem?

Control for maintained life cycle, aging, temperature effect etc.Correct mounting ?

Correct stiffness of anchor position?



Thank you!


