, 

Vibration measurements and strategics in
analyzing pipe vibration and pipe support
damages

ements due to good and bad
~ experiences







Examples of evaluation criterias

VDI 2063 —

. et for e ditributin The requirements below
LG 085 P2 680 Paramater for stress condition should be fulfilled for
LO-LI.K'! Factor for pipe contents and inzulaticon 2 —3 [:}{:} HZ

Factor for restraints OK < 68 mm/s peak
(0.8 5 ) Fatigue limit 1 mm _[J‘e']k
ot

oman & Guillou |
' PWR feedwater lines ping systems ?

A

No danger,
Danger not probable
Improvement is req. and damage 1s possible

Wachel

Uninsulated pipe <
304 mm/s peak

Pipe with concentrated
mass load <

13 mn/s peak

Danger >= 70 mm/s peak

OK < 8 mm/s RMS
Danger == 20 mm/s RMS

0.5 mm for f <

0.25 mm for f < 10-40 Hz _ o

on findings for _ o N gt w1 2021-11-04
pe systems :




v

What type of damage have you seen?

/,

Appearance of typical fatigue fracture
surface

[mitiation

_ _ : , » High cycle fatigue

. i « Low cycle fatigue
« Thermal fatigue

« Guillotine break

« Aging

Energiforsk ' ' 2021-11-04
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.

There are always an advatage to use multiple
transducer types

* Multiple transducers help you see more complex situations.

* |f the system has transient behaviour there are a lot of parameters
you want to know about it.
* Try to get as many as possible in the same measuring system.
* If you just have one type use more than one position.

» Use known information damage investigation, calculations, experiences,
“control room chat”

Energiforsk 2021-11-04










y

To many thoghts how to measure

How will we get as much
i / %
rmatlon as possible?

Using different types of
transducers from the beginning

Searching all types of occasions,

all time 24/7.
It locks a measuring system for
a long time
ngacr:)r?gnuous * This is a hard time evaluation
t or other type of but you can find the out of the
improve box occasions

2021-11-10



There are a lot of transducer types

Energiforsk
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And
others




There are a lot of transducer types
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And
others




There are a lot of transducer types
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And
others




How to choose?

2021-11-04




What’s this?

Double
ones

This happened
about1am every
Saturday morning

There were long ones
even up to several
minutes

2021-11-01
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Short compromising occations

463 redgang infer RA-19

T . Vibrationer under SS

Chig): La:U2:z . T T T T T

Strongest Peak Evert @ — gth(24): \ﬁ: z o

J0-Aug-2015 0901533 rongest Peak Even
25-Jan-2019 01:08:41

Peaks #: 1, 3 [ h

Peaks #: 1
Peak Values
AE43gE@0s

L i Peak Values :
3T -1152s 249g@0s

: 09.19 am a

Friday morning
was quite a
| reasonable time

01.08am was
not

4 0 1
Time rel, Peak Event [s]

L L L 1 1
-3 -2 -1 0 1
Time rel. Peak Event [s]
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Short compromising occations

463 redgang infer RA-19

. Vibrationer under SS

Chig): La:U2:z - .
Etronges! Peak Evert @ —— Ch(24): VA1:z
J0-Aug-2015 0901533

Strongest Peak Event @
25-Jan-2019 01:08:41
Pepis #:1, 3

O Peaks #: 1
Peak Vales .
AEA3gE@0s F;iag V%J%ss.
3T -1152s 94

Both of times the ¢
----- ——were about 2 seco

' 09.19 am a
Friday morning
| was quite a
| reasonable time

01.08am was

4 0 :
Time rel, Peak Event 5] Time rel. Peak Event [s]

Energiforsk 2021-11-01



Turbine stop

463 nedgang infor RA-19

—— Chig): Ls:U2:z
Strongest Peak Event @
30-Aug-2019 09:18:33

« Turbine stop from feed water pumps i | mme
» |n this case it was low load and only one of three “ |
feed water pump was in operation
» There were three separate occations that trigged
high transients in the duration of eight minutes
« 91775 B S S e N N T

* 9.19
.
. 463 nedging infér RA-19 463 nedghng infor RA-19
25

+ 9.25

» The highest transient amplitudes are measured
close to the pumps standing still.
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Recommendation
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