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Introduction : scenario

Maintenance world is a “mature” world:
- Methodologies: RAM, RCM,…
- Tecnhiques: Vibrational Analysis, Oil Analysis, Thermography, …

INTRODUCE BENEFITS
•Personal
•Company

What’s the problem with CMMS?

Perception of “something to be done”
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The Tool: Structure

Historical Process and 
Functioning Data, Sensors,  
Vibration analysis, Oils
analysis...

Engineering Analysis Data 
(RAM, FMECA, ...)

DEDICATED 
ALGORITHM

Actions

Preventive 
Maintenance

Alarms and 
Troubleshooting

RULES
-Qualitative
-Quantitative
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Introduction : BENEFITS

•OPERATIVE BENEFITS
Quickly identify the cause of an anomaly
Get immediately the indication to solve a problem
Gather documentation
Have all the information to schedule and execute an intervention

•STRATEGIC BENEFITS
Have a self-feeding system that optimizes continuously 
Draw a true scenario of Company’s maintenance performance
Have always under control the functioning of the assets
Data for Re-engineering assets

Daily Work
Activities

Continuous
Improvement
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What is Troubleshooting

Troubleshooting is not ONLY Question and Answers for a specific problem

Troubleshooting should find problem and suggest solutions

OEM/
Plants Producers Customers

Maintenance Services
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What is  a Trouble

Definitions:

•Failure.

•Set of Conditions leading to abnormal status. 
With and w/o compromising functionalities.
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Any game needs RULES

EFFECT SOLUTIONCAUSE

EFFECT ???
CAUSE
CAUSE
CAUSE
CAUSE

RULES TO DEFINE THE TROUBLE

SINGLE CAUSE

Real World: POLY-CAUSE



All Rights Reserved

Any game needs RULES

Rules are not only for detection but also to forecast.

Qualitative and 
Quantitative FMECA*, engineering and field data.

* Failure Mode Effects and Criticalities Analysis

PREDICTIVE MAINTENANCE.  
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What is a solution

Easier to define: 

• The absence of a trouble. (but this is the effect)
• The restoring of a non trouble situation. (but this is limitative)
• The maintenance of a non-trouble situation.

•Fully automatic
•Semiautomatic
•Manual

3 kind of Troubleshooting are identified

Speaking of a Machine: it’s maintaining its availability at a given 
value with a certain value of reliability.
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What is a solution

Fully automatic Troubleshooting

Condition:
It is possible to identify a single cause of the detected effect in an automated way 

How:
Sensors, asset’s parameters and working conditions.  (RULES)

Results:
the tool will display the only coherent cause. 

What the tool is performing is an automatic troubleshooting that allows the 
operators/maintenance team to get automatically information on what to do, with all 
data about spare parts and all related documentation. The tool is also able to originate a 
complete work order to be sent to maintenance service/maintenance manager.
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What is a solution

Semiautomatic Troubleshooting

Conditions:
When the available data are not enough for the software to define in a unique way the 

cause of an observed effect/anomaly 

Results:
System prompts an alarm and advices the operator to perform troubleshooting. 
Showing only causes consistent with the observed effects, the software suggests a list of 

checks to be done. 

Answering Yes/No to this checklist the possible causes are filtered to point out the 
solution. 

The possible causes are listed ordered by relevance, according to engineering and 
historical data
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What is a solution

Semiautomatic Troubleshooting

Benefits:

People who perform the checklist are not required to know deeply the engineering 
aspects of the assets, but are able to solve problems just following guidelines. 

FLEXIBILITY:
If the problem is too complex to be managed by the machine operator, he can send the 

result of the troubleshooting to the maintenance service as a request for 
intervention, adding notes and observations.

The maintenance operator himself can use troubleshooting to manage new situations, 
reporting new failure modes and the activities done to handle them.
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What is a solution

Manual Troubleshooting

When:

To diagnose a failure  even if no alarm is active.
To examine documents and procedures. 

Troubleshooting tool acts as the natural interface between machines and man, where 
all the information, documents and related procedures are stored.

It’s clear that the basis of the troubleshooting is an engineering analysis enriched with 
data coming from the field . 
This finally reflects in giving a daily, concrete use to FMECA data that, crossed with 
functioning parameters start an improvement cycle: data from the field can be used to 
tune the analysis, adding failure modes, finding criticalities and refining procedures. 
Gathering these data, Companies can improve and have under control their assets 
utilization.
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Real Case
OEM world leader in Autoclaves for Pharma.

 Visual Interface with subgroups

 Customizable icons for each
subgroups

 Direct link with on–board
software
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Troubleshooting Configuration
 Defined on machines or selected 

sub-systems

 Failure data can be imported 
from catalogues or FMECA 
Analysis

 Automatic diagnosis using rules 
and alarms

 Manual diagnosis through 
checklists

 Solutions made up of text, 
digital documents, pre-filled 
work orders

 Causes relevance depending on 
actual failure history

Failure

Solution

Diagnosis
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Troubleshooting Execution
Step-by-step procedure:

1.Choose sub-system and noticed 
effect

2.Evaluate provided checks

3.Choose failure cause

4.Evaluate provided solution

or

5.Request for assistance
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Effects

 Only effects consistent with 
chosen subset and machine 
status are shown

 The operator selects detected 
effect

 During any step, a request 
for intervention can be sent 
to maintenance service
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Checklist and causes

 The system shows the list of causes consistent with selected effect and machine 
status (if available)

 A series of manual checks is 
proposed, in order to 
identify the right cause

 Check by check, inconsistent 
causes are discarded 

 The operator selects a cause 
or asks for intervention
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Solutions

 Troubleshooting proposes the solution defined for selected cause

 The solution can consist of a descriptive text, a digital document (manuals, 
datasheets, diagrams, internet links...) and a pre-filled work order

Description
Attached 
document

Attached 
work order
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Request for Intervention

 If the operator is not able to solve the failure, he can send a request to the 
maintenance service

 The request contains all the choices and checks made up to that moment
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Work Order

 Prefilled work orders can be 
attached to solutions

 The work order is launched 
manually or automatically 
according to Troubleshooting mode

 Completing the work order, failure 
statistics are updated



All Rights Reserved

Updating Troubleshooting

 The list of causes is ordered by their actual occurrence, so that frequent causes 
are shown first. This relevance is updated at every maintenance intervention

 Completing an intervention, new effects and causes can be reported. This 
information is recorded and will be evaluated during Troubleshooting revisions

Relevance
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Conclusion

HIGH LEVEL BENEFIT

 Troubleshooting “gives life” to FMECA data

 Troubleshooting allows people to be easily trained on maintenance

 For OEM troubleshooting gives feedback on what is happening on the field

 Shorten the response time: LESS DOWN TIME, INCREASE AVAILABILITY

Troubleshooting helps in daily activity, very friendly machine interface.

Troubleshooting tool seems to be the natural evolution of CMMS interface.
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Thanks for your attention
Author: Marco Giusti
Email: m.giusti@inspiring-group.com


