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PRS37319 - Limit checking needed on maximum spot charge.
1 New Versions

The following new versions have been generated:
	SYSTEM
	Hardware
	FPGA
	Software

	Scanning Controller Gateway Server
	PC
	
	3.9c

	SGCU controller
	A500
	
	

	RCU controller
	A500
	
	

	FCU controller
	A500
	
	3.54

	NECU
	A500
	
	

	Beam command
	M10C
	
	

	ISEU, X-SMPS, Y-SMPS, beam current readback
	M10
	
	

	Magnet field readback
	H10
	
	

	Dosimeter for integral IC2/IC3 integral planes 
	F100
	
	

	Dosimeter for IC1/IC2/IC3 strips
	I3200
	
	

	Ethernet communications
	A30
	
	


1.1 Requirements
A maximum limit check is required for the map TARGET_CHARGE for any single spot. This would detect abnormal beam offsets.
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1.2 Design
Two constraints are added to the beam-off detection algorithm:

1) The TARGET_CHARGE for a single spot can never exceed 2.6e-7 Coulombs
2) A new setup named <maxTargetCharge> under the <room> <mapExecution> node (applies per room) specifies the maximum spot charge allowed.

The gateway server imposes this check, so the setup is made available to the A500 controllers.

New A500 struct:

// Map execution parameters
struct MapExecutionParameters
{
  unsigned int timeSliceDuration;
  unsigned int spotWaitAfterIrradiationTime;
  unsigned int collectionTimeAfterScanStops;
  unsigned int timeDrivenDosimetry;
  float maxTargetCharge;
}; [image: image3.png]


 
1.3 Testing

See version 3.9c test results.



















































































































































































































































Page 1 of 2  







  
3
Page 2 of 2  


  


[image: image4.png]_1377258854/RE   ManualAbort  and  NECU Unexpected State .msg
RE: "ManualAbort" and "NECU Unexpected State"

		From

		Yves Claereboudt

		To

		Gabriel Krier; William Nett

		Recipients

		Gabriel.Krier@iba-group.com; wnett@ptcusa.com



Bill, Gabriel,



My recommendation would be to set a limit within the setup.xml file. This parameter should not accept a value larger than 2.6E-7 which is already a lethal dose for the irradiated area.

This would allow us to set this limit at a clinically reasonable value (e.g. 4E-8) and guarantee with some redundancy that extremely high doses cannot be delivered by the SC.



Yves



-----Original Message-----

From: Gabriel Krier

Sent: vendredi 5 août 2011 15:42

To: William Nett

Cc: Yves Claereboudt

Subject: RE: "ManualAbort" and "NECU Unexpected State"



Bill,



Thank you for the explanation.



I would effectively limit the TARGET_DOSE to a lower value than 0x7FFFFFFF (2.75e-7 C, 91 MU). Because if we do so, we will never record what overpass the threshold. I put Yves in copy to get his analysis too but as we could never receive more than 300 nA * 100 * 250µs = 7.5e-9 C in one time slice, I would limit the TARGET_DOSE to 2.6e-7 C (86 MU). In this case, we should never reach the full scale and would not loose data.



But from a clinical point of view, there is already no reason to allow so high value. In ScanAlgo, we currently limit the dose at about 10 MU / spot. This is why we never encountered this error before.



So I'll wait Yves answer to know if we need to change the TARGET_DOSE limit in the SC of if the limit in ScanAlgo is enough.



Regards,

Gabriel



-----Original Message-----

From: William Nett [mailto:wnett@ptcusa.com]

Sent: vendredi 5 août 2011 15:12

To: Gabriel Krier

Subject: RE: "ManualAbort" and "NECU Unexpected State"



Gabriel,



The fix is simple - the gateway server already clips the input TARGET_CHARGE

to 0x7FFFFFF (full scale 32 bit signed integer). The A500 must simply make

sure that the accumulated dose does not exceed full scale, so code like this

is applied:



                if(0x7FFFFFFF - IntegratedSpotDose > TimeSliceDose)

                {

                        IntegratedSpotDose += TimeSliceDose;

                }

                else

                {

                        IntegratedSpotDose = 0x7FFFFFFF;

                }



Some protection may need to be added if TimeSliceDose is negative. I have

applied this code and done preliminary tests and it works. When the

threshold of FS integer condition is met, the only possible action is to

fault with a MAX_CHARGE error. For additional safety, you may want to

consider limiting the TARGET_CHARGE for a spot to a lower (e.g. maximum

clinically allowable) value when operating in Clinical mode.



Bill



William Nett

Executive Vice President

Pyramid Technical Consultants, Inc.

(781) 402-1700



Note: This e-mail is intended for the addressee(s) only and may contain

information that is privileged or confidential. If you are not an intended

recipient, please contact the sender and delete all copies.





-----Original Message-----

From: Gabriel Krier [mailto:Gabriel.Krier@iba-group.com]

Sent: Friday, August 05, 2011 3:07 AM

To: William Nett

Cc: 'Jay Flanz'; Hassan Bentefour; Vincent Collignon; 'Clasie, Benjamin M.';

'Christopher J Pendleton'

Subject: RE: "ManualAbort" and "NECU Unexpected State"



Hi Bill,



What do you propose to fix this ? Can you just change the type of the

variable storing the charge ? or do you plan to reject maps having spots

larger than 2.75e-7 C ?



If you choose the first approach, it would be worth to check there is no

risk of miscomputation of other thresholds, the widths, positions on FCU...



Regards,

Gabriel



-----Original Message-----

From: William Nett [mailto:wnett@ptcusa.com]

Sent: jeudi 4 août 2011 18:32

To: Gabriel Krier

Cc: 'Jay Flanz'; Hassan Bentefour; Vincent Collignon; 'Clasie, Benjamin M.';

'Christopher J Pendleton'

Subject: RE: "ManualAbort" and "NECU Unexpected State"



Gabriel,



Ben Claise has identified a bug in the scanning controller originating in

the SGCU and RCU controllers. This bug relates to the internal spot-by-spot

charge integration used to check for minimum and maximum threshold checks.

Ben observed that when commanding maximum charge (app 2.75e-7C) and setting

the MIN_CHARGE_PRIM and MAX_CHARGE_PRIM also at this maximum charge, that

the controller fails during a spot (set with >7sec timeout) with a

MIN_CHARGE_PRIM error.



We have analyzed this, and found that the internal spot-by-spot dose counter

has actually "rolled over" to a large negative value, thus disabling the

MAX_CHARGE_PRIM check in the controller. The irradiation of the spot

progresses exactly on schedule, since the F100 gating of the M10 actually

shuts off the beam at the right dose and reports back to the A500 that this

has happened. At this point the controller observes that the scan has

completed (due to M10C report) and immediately checks the MIN_CHARGE_PRIM

threshold. Since the accumulated dose is now negative, a MIN_CHARGE_PRIM

error is reported with a negative charge displayed.



So, to summarize:



1) MAX_CHARGE_PRIM is near or at the limit (2.75e-7C)

2) The actual measured dose exceeds this limit before the spot timeout

occurs

3) The actual delivered dose in this circumstance is correct, controlled

directly by the F100/M10C.



We will fix this in version 3.9, please issue a PR number.



Bill





William Nett

Executive Vice President

Pyramid Technical Consultants, Inc.

(781) 402-1700



Note: This e-mail is intended for the addressee(s) only and may contain

information that is privileged or confidential. If you are not an intended

recipient, please contact the sender and delete all copies.





-----Original Message-----

From: Clasie, Benjamin M. [mailto:BCLAISE@PARTNERS.ORG]

Sent: Wednesday, August 03, 2011 11:44 PM

To: Christopher J Pendleton; William Nett

Cc: Jay Flanz; Hassan Bentefour; Vincent Collignon

Subject: RE: "ManualAbort" and "NECU Unexpected State"



Hi Bill and Chris,



Is there a maximum number of MU in a spot?  I had an interesting threshold

violation on the shift (see below and log files attached).  This error says

that negative -2.752e-07 C (i.e. -91.7 MU) was delivered on a spot.  That's

a lot of antiprotons!  When the charge gets that high, does the ADC reach a

maximum and then start counting again from the minimum possible charge?



03.08.2011 20:21:07:386 SGCU Transitioned to Error State SGCU Error: [0x10]

Threshold Violation : MIN_CHARGE_PRIM: -2.752e-07 C

Timeslice: 2736, Submap: 84

Threshold Low: 2.752e-07Threshold High: 2.752e-07



Thanks,

Ben





The information in this e-mail is intended only for the person to whom it is

addressed. If you believe this e-mail was sent to you in error and the

e-mail contains patient information, please contact the Partners Compliance

HelpLine at http://www.partners.org/complianceline . If the e-mail was sent

to you in error but does not contain patient information, please contact the

sender and properly dispose of the e-mail.







At IBA, our mission is to "Protect, Enhance and Save Lives."

The contents of this e-mail message and any attachments are intended solely

for the recipient (s) named above. This communication is intended to be and

to remain confidential and may be protected by intellectual property rights.

Any use of the information contained herein (including but not limited to,

total or partial reproduction, communication or distribution of any form) by

persons other than the designated recipient(s) is prohibited. Please notify

the sender immediately by e-mail if you have received this e-mail by mistake

and delete this e-mail from your system. E-mail transmission cannot be

guaranteed to be secure or error-free. Ion Beam Applications does not accept

liability for any such errors. Thank you for your cooperation.
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