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Fault Tree Example

MTCA Crate with two power supply v

MTCA

e e : MTCA
~ : m——] A
' P=0.25

; K Hh 137

@ SR ([ 1] | ! The events can follow
[ ==Ro¥lE | il | different models, e.g.
I g | PS1 PS 2 Jaw of decay*:

4 e@ﬁj By . dlhohol o s T = - N(-
- R = @ @ Fle

P=0.5 P=0.5

The fault tree follows a simple logic:

L o puischen V- P(A and B) = P(A) * P(B)
Top-/ Zwischen Transfer
Ereignis ﬂ : P(A or B) = P(A) + P(B) - P(A and B)

é Primérereignis C] UND-Gatter
nicht weiter ent-
wickeltes Ereignis ODER-Gatter
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Fault Tree Display

JDDD Event display

RF Station

Cryo

System LLRF MLO | | Kiystron Cavities HV Cables Interlock

Person/technical

AN ==y N Nl VAN AN =

All DOOCs
l_LRF m. | |LLRF s. Modulators Cavity Interlock
A A Coupler channles

Click on it for next detailed view
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Fault Tree Display

JDDD Event display

\/

LIrf manager/subordinate

il

MTCA Signal RF Input Signalg | Signal from Human
To Klystron Manager O.| | g
/,A 1 A gy
Click_ on it_ for next H(Igl?illtl\gr Preamp
detailed view 0 0 Bugs Wrong Wrong
operation Config.
Firmware Software
> (LLRF
Control
Server)
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Fault Tree Display

JDDD Event display

\/

MTCA

il

AMCs

-

X2Timer

Communication | LCCTAM 302/411
From subordinate

MPS -
DAMC2V3 MCH
NMCH-CM
DAMC-TCK7 =

ADCs

E_F SIS8300-L (L2)

SFP Cables

DESY.

RTMs

=

MPS
DAMC2RTM

TMG
X2TImerRTM
PS (ab A6)

URF backplane
Manager (ab A6)
DAMC-TCK7 RTM

uLOG(ab A6)
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Fault Tree Display

JDDD Event display

MTCA

X2Timer

MPS
DAMC2V3

DAMC-TCKY

Communication
From subordinate

EF

NM

SFP Cables
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CCTA -
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TRIPEVENT.REPORT

* timestamp
PID
Location
Sub-location
Transition Direction
* History

* Category

* Fault type

* Analyzer

* Date of analysis

RTMs

=

MPS
DAMC2RTM

TMG
X2TImerRTM
PS (ab A6)

URF backplane
Manager (ab A6)
DAMC-TCK7 RTM

uLOG(ab A6)
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5 -transition direction :

FaultStateBaseModule
ApplicationModule

v BAARARARR A AR AP

||||||||||||||||||||||||||||||||||||||||||||||||||||||||

TanventReportG roup

VariableGroup

TRIPEVENT.STATE

(state changed)

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII |

Values (if ...)

 Max crossed
* from above
* from below
* Min crossed
* from above

* from below

-Pulse cut

Machine Iearnlng

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

— *normal

: *info
= *fault
: *warning

!uu.uuuuuuuuuuu||uuuuu.|.uu|||||u|

__i— TRIPEVENT.REPORT 7

e timestamp

* PID

* Location

* Sub-location

* Transition Direction
* History

* Category

* Fault type

Failure probabilities
fault tree diagram

- W W W

FaultStateCollector
ApplicationModule

Sort Reportin PID / :

(Trigger handler /
trigger logic (fta))

Telegram
Receiver

=

* Analyzer
* Date of analysis

telegrams

on the efficientist

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

learn which analyses and
channels detect certain errors

* with time you can switch off
redundant channels

+ C++ based analysis§

R r

fail time

“Event Tree Analysis” (ETA)

-

-event O:timestamp 32,PID...
-event O:timestamp 33,PID...
m——— -eVent 0:timestamp 34,PID...
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Thank you

Contact

DESY. Deutsches
Elektronen-Synchrotron

www.desy.de

Jan Timm
DESY - MCS4
Jan.horst.karl.timm@desy.de

Feel free to contact us:

Annika Eichler
annika.eichler@desy.de

Julien Branlard
julien.branlard@desy.de
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mailto:julien.branlard@desy.de

References

[1] Varghese, G. et al. “ChimeraTK - A Software Tool Kit for Control Applications.” (2017).
[2] ChimeraTK Repository, https://github.com/ChimeraTK

[3] Nawaz, A. et al. “Anomaly Detection for the European XFEL using a Nonlinear Parity
Space Method.” IFAC-PapersOnLine 51 (2018): 1379-1386.

DESY. Page 8


https://github.com/ChimeraTK

	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8

