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DEVELOPMENT OF A PXI BASED TEST STAND FOR AUTOMATIZATION OF THE
QUALITY ASSURANCE OF THE PATIENT SAFETY SYSTEM IN A PROTON THERAPY CE

4 INTRODUCTION UNIT TEST FORMAL DESCRIPTION
‘ At PSI cancer patients are being treated using proton therapy P —
for a number of indications. The facility currently includes a wait for t Respémse; 3
fixed beam line for eye treatment, operating since 2010 and ELEMENT B <= OK;
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Gantries 1 and 2 since 1996 and 2013 respectively. A new
Gantry 3 is being commissioned. Each of the areas include a

Patient Safety System, that needs to be thoroughly tested. assert STATUS C = NOK report ® STATUS C not as
expected" severity FAILURE;

measure falling edge (SIGNAL 1) to

rising edge (SIGNAL 2) name “Example measurement"; *
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DefineMacro TYPICAL_TIMES
constant tl : time := 50 us;
EndMacro

TESTBENCH HARDWARE Process Stimuli
Loop

oS1 Therapy Main Patient Tag Condition 1
Control System ;ﬁﬁ%iﬁﬂ- Cyclotron callMacro MY MACRO 1
| EndTag
o Tag Condition 2
perator - Beam Blockers o
Console callMacro MY MACRO 2
PASS UNIT TESTING BndTag -
Patient Gating El’ldLOOp
. . System
Stimuli PaSS Response EndProcess
Beam Monitors Patient
Lab Test Stand L
Beam Tuning
Verification
System
Beam Blockers
Vendor’'s Gant
TESTBENCH SOFTWARE - @ Therapy Control
E System
LabView written. Modular and vTJ

extendable.
The brain is a NI's PXI crate with

multiple 10 cards. The signal
lines are driven using fast PXle-

Synchronously stimulate and monitor
hundreds of signals at 1MHz.

Dynamic HW configuration using XML 6535 cards clocked at 1MHz.

configuration file. Slower PXI-6509 were used for

Executes tests in formal description slow control. An in-house designed 19 inch backplane is used to

language (possible support for others) route the digital 10 pins to the corresponding PaSS signals. Plugins = 2.2.1_moce canaleoerment o tersy._opraing_box_ e master
' are used to convert the SV digital signals to into optical signals, 24V

Fully autonomous sequential execution. digital lines, 5V TTL or three wire redundant current loops.

All test assertions have successfully passed.
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REPORTING

After sequential execution of all
unit tests, a report is generated e mnt

Teststand R automatically. Includes: ot
e = « Pass/Fail information. Were all L
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ExeCUtlon report The report for Our neW Gantry 3 rﬁi35(;39_ther_mode_switc '[icasipass_mode_sta 50 v
contains 287 pages and includes
278 different tests cases.
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RESULTS CONCLUSION CONTACT

At PSI, a test stand has been Plgg:;)loFg;aar;%eezz g@ag‘gp}a
developed to automate part of the QA ' pS.
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