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Fault Tree Example
MTCA Crate with two power supply

MTCA 

or

MTCA 

and

PS 1 PS 2 

P=0.5 P=0.5

P=0.25

The fault tree follows a simple logic:
P(A and B) = P(A) * P(B)
P(A or B) = P(A) + P(B) – P(A and B)

The events can follow 
different models, e.g. 
„law of decay“: 
P = 1 - e^(-λt)

If you have sensors that 
tell you what state the 
component/event is in 
and which are connected 
to a P, then you can 
automatically calculate a 
certain probability of 
failure.

L1.A2.M12 Main Manager
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Fault Tree Display
JDDD Event display
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Click on it for next detailed view
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Fault Tree Display
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Fault Tree Display
JDDD Event display
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TRIPEVENT.REPORT

● timestamp
● PID
● Location
● Sub-location
● Transition Direction
● History

● Category
● Fault type
● Analyzer
● Date of analysis
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Values (if …)
● Max crossed 

● from above
● from below

● Min crossed
● from above
● from below

FaultStateCollector
ApplicationModule

Sort Report in PID /
(Trigger handler /
trigger logic (fta))

Telegram
Receiver

snap
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(loops ifs ...)
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…
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Fault Telegram
DB

FaultStateBaseModule
ApplicationModule

Failure probabilities
fault tree diagram

…

events

“Event Tree Analysis” (ETA)

run

fail time

-event 0:timestamp 32,PID...
-event 0:timestamp 33,PID...
-event 0:timestamp 34,PID...
...

TEL-G
Trip Event Logger

GUI
Human analysis

+ C++ based analysis

Boolean, Values, Traces

● Several blocks of one category 
possible (multishredding)

● Each block has its own logic 
(looks at same channels, but 
telegram is different)

● Configurable, maybe different 
modes (minimum, more 
attention, everything)

● C++ based analysis should be 
easily integratable

TRIPEVENT.REPORT

● timestamp
● PID
● Location
● Sub-location
● Transition Direction
● History

● Category
● Fault type
● Analyzer
● Date of analysis

TRIPEVENT.STATE
*normal
*info
*fault
*warning

● if you look at all channels, one 
error results in a cascade of 
telegrams

● learn which analyses and 
channels detect certain errors 
on the efficientist

● with time you can switch off 
redundant channels

Machine learning

Bool
-direct

-transition direction
(state changed)

TripEventReportGroup
VariableGroup



Contact

Deutsches 

Elektronen-Synchrotron

www.desy.de

Jan Timm

DESY - MCS4

Jan.horst.karl.timm@desy.de

Thank you Feel free to contact us:

Annika Eichler

annika.eichler@desy.de

Julien Branlard

julien.branlard@desy.de
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