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ISO 13381-1
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ISO 13381- Prognostic

Introduction
The complete process of Machine Condition Monitoring consists of five distinct phases:

 Detection of problems (deviations from normal conditions);

 Diagnosis of the faults and their causes;

 Prognosis of future fault progression;

 Recommendation of actions;

 Post-mortems.

As far as machine health prognosis is concerned, which demands prophecies of future machine integrity and
deterioration, there can be no exactitude in the process requiring statistical or testimonial approaches to be
adopted. Standardisation in machine health prognosis must therefore embody guidelines, approaches, and
concepts rather than procedures or standard methodologies
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Estimated Time To Failure (ETTF)
An estimation of the period from the current point in time to the point in time where the monitored 
machine is deemed to be in the failed condition.
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Prognosis Concepts
5.1 Basic Concepts
Prognosis is an estimation of time to failure and risk for one or more existing and future failure modes and is

normally intuitive and based on experience. Prognosis is usually effective for faults and failure modes with known,

age related or progressive deterioration characteristics the easiest of which is linear. Prognostics are most difficult

for random failure modes.

A failure has to be defined in terms of the monitored parameters/descriptors. Monitoring data on its own is

insufficient to produce a prognosis. The general conceptual basics of a prognosis process is:

a) define the end point (usually the trip set point);

b) establish current severity;

c) determine/estimate the parameter behaviours and the expected rate of deterioration; and

d) determine the Estimated Time To Failure (ETTF).

It is important to understand that diagnostics is retrospective in nature in that it is focused on existing data at a

given point in time.
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Influence Factors

Influence factors are parameters that effect the deterioration rate of a failure mode such as 

temperature, viscosity, clearance, load, speed, etc. Each influence factor can be considered a  

symptom of an existing failure mode and in Figure 1 is represented by the solid lines that connect 

existing failure mode trends. Influence factors also have effects on the progression and initiation of 

other either existing or future faults (Figure 2).
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Alert and alarm limits are normally set at a value less than the trip set point. Usually this value is 

determined based on the maintenance lead time required, however, such alert values should be 

cognisant of:

1) Confidence level of prognosis;

2) future production requirements;

3) spare parts delivery lead times;

4) maintenance planning lead time required;

5) scope of work required to rectify faults; and

6) trend extrapolation and projection.
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Eksempel på prediksjon / resterende 
levetid på Kule- rulle lagre

RUL / ETTF / PREDIKSJON
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Expected bearing lifetime in Motors
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Det er en direkte sammenheng mellom vibrasjonsnivå og levetid på lager! 

25% økning i last halverer levetid på et lager. En dobling i belastning reduserer levetiden 8 
ganger!

Det er viktig å merke seg at vibrasjon reagerer på en dynamisk kraft på en lineær måte. 
Unntak inkluderer strukturell resonans, fleksible rotorer, og looseness.

Syv dominerende faktorer som påvirker levetiden til lageret:

1. Turtall på aksling 
2. (Design) belastning i lageret (som definert av produsenten)
3. Type lager (kule / rulle / sylindrisk /sfærisk)
4. Faktisk belastning (kraft) påført lageret
5. Smurning 
6. Forurensing 
7. Drifts temperatur. 
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Colour 
code

Severity Prognostic Recommended action Code

OK Acceptable
No reduction in bearing service 

lifetime
Follow normal maintenance plan Ok

Notification Brg wear S1
>20% remaining of L10 bearing 

life

1) Machine can be operated as normal, 
follow CM program
2) Consider machine to be acceptable

S1

Warning Brg Wear S2
<10% remaining of the L10 

bearing life

1) Lubricate brg now
2) Follow CM program, 
3) start planning

S2

Warning Brg Wear S3
<5% remaining of the L10 

bearing life

1) Replace the bearing at next opportunity 
2) Close follow up, 
3) Measurement interval <100 hrs

S3

Alarm Brg Wear S4
<1% remaining of the L10 

bearing life

1) Limited use of the machine until repair. 
2) Temperature is an important follow up 
parameter

S4
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Prognostic Recommendation

Brg wear S1 = >20% RUL of bearing L10 life

The bearing  wear has very low energy and Remaining Useful Life (RUL) can 
be  >20% of L10 bearing life. For most machines this will be more than 1 
year of continues operation. The root cause has a huge impact on the RUL 
and lack of lubrication and overload can excalarate the defect dramatically. 

1. If the bearing is grease lubriacted, make sure the lub program is followed. 
2. Machine can be operated as normal, follow the normal Condition Monitoring 
interval. 

Brg Wear S2  = <10% of bearing L10 life

The bearing wear has started to develop but we don't expect to see spalling 
on the raceways. Remaining Useful Life (RUL) has dropped to <10% of L10 
bearing life. For most machines this can be between 6 months to one year. 
The root cause has a huge impact on the RUL and lack of lubrication and 
overload can excalarate the defect dramatically. 

1. If the bearing is grease lubricated, please add 50% of normal amount of 
grease asap.  
2. Machine can be operated as normal, 
3. Plan the repair, order spares etc. 
3. Follow the normal Condition Monitoring interval.

Brg Wear S3  = <5% of bearing L10 life

The bearing wear has now significant energy and and we expect there to be 
spalling or brinelling on the raceways. Remaining Useful Life (RUL) has 
dropped to <5% of L10 bearing life. Probably less than 6 months of 
operation. The root cause has a huge impact on the RUL and lack of 
lubrication and overload can excalarate the defect dramatically. 

1. At this stage we recommend to replace to bearing at next oppertunity even 
though there are some remaining bearing life. The risk increases and cost of 
breakdown and loss of production must be considered.
2. Make contact with AMPs Diagnostic center to agree on follow up parameters 
and interval if the machine needs to be kept in operation. (reduce load etc.)
3. If machine is kept in operation, measurement interval is set to  350 hrs or 2 
weeks, which ever comes first.
4. Check maintenance history for the machine. If the bearing wear is 
considered to be premature, make sure you perform a RCFA of the bearing. 

Brg Wear S4  = <1% of bearing L10 life

The bearing defect can now be observed by human sences and the energy 
is significant. Remaining Useful Life (RUL) has dropped to <1% of L10 
bearing life. The end is near and risk is high. The root cause has a huge 
impact on the RUL and lack of lubrication and overload can excalarate the 
defect dramatically. 

1. Stop the machine for repair if possible. 
2. Limited use of the machine until repair and close follow up. Temperature is 
an important follow up parameter. If temperature starts to increase, the 
breakdown is in progress. 
3. Make contact with AMPs Diagnostic center to agree on follow up parameters 
and ferquency if the machine needs to be kept in operation. (reduce load etc.)
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Takk – det avslutter denne presentasjonen.

Spørsmål?
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