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1 SMC Proton Therapy Project
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1 SMC Proton Therapy :

ZHH|: Sumitomo Heavy Industry
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2 SMC Proton Therapy: Facility
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2 Radiation Protection : Safety System Design

Radiation protection design Concept ® Proton
Facility
Radiation dose prediction gf/:fgr/n
® Safety
Radiation dose calculation Operation




Radiation Protection : Radiation Dose Prediction : Calculation System

Primary radiation field
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Code 1 (Source Term & Prompt Radiation Field) : MCNP FLUKA, PHITS, MARS, ...
Code 2 (Residual Radiation Field) : semi-empirical formula, Dchain-sp, Origin, ...

Code 3 (Out of facility) : semi-empirical formula, Sky-dose, Skyshine , MCNP 6, ...




2 Radiation Protection : Radiation Dose Prediction

Workload &FHE

Treatment conditions
Patient ( / year)
average dose (Gy)
average fractions
treatment day per year
fraction ( / week)
dose per fraction (Gy)

Dosimetry / treatment (%)




Radiation Protection : Radiation Dose Prediction:

Annual dose (mSv/yr)

Evaluation
Analytical Monte-Carlo method
point
method ANISN Fluka MCNPX
CR_Ent 0.465 0.790 0.522 0.453 (0.040)
ACR 0.651 1.530 0912 0.943 (0.063)
TR1_Ent 1731 2.750 2.270 1.710 (0.023)
TR2_Ent 1.731 2.750 2.210 1.700 (0.023)
TCR1 0.527 0.655 0.546 0.399 (0.047)
TCR2 0.527 0.655 0.657 0.377 (0.055)
TR3_G 2.691 2413 1.756 0.534 (0.046)
SR1 0.091 0.175 0.122 0.037 (0.063)
SR2 0.498 0.500 0.422 0.341 (0.052)
SR3 0.498 0.500 0.468 0.330 (0.060)




2 Radiation Protection : Radiation Dose Prediction: Radio-activation
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Radiation Protection : =H 37 9 3FH 7}

skyshine from neutron & photon
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2 Radiation Protection : 37 337}
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2 Radiation Protection : Radiation Dose Prediction
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2 Radiation Protection : Radiation Dose Prediction:
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2 Radiation Protection :
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2 Radiation Protection :

(Proton beam is irradiated with improper parameters)
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3 Radiation Protection :
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3 Radiation Protection
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3 Radiation Protection :
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3 Radiation Protection
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3 Radiation Protection
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Radiation Protection : Design & Operation

MPARA ZEA

radiation source item ZHH| =PN|

neutron RMS : 4ea

Radiation area monitoring system
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system hot ‘ 1
p oton survey meter . 1Lea
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photon RMS : 5ea
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3 Radiation Protection :

— A WAL 54 78] RMS system (Thermo, Remtech. )

— 37]% WAs 57471« air monitor system (TA technical associates, Unitech)
— WA= S 7] : MGP200OGN system (MIRION)

— LASA7]: 190N/489-110D (Victoreen)

— 29} survey meter : FH 40G-L10 (Thermo)

— =A==} survey meter : [90N/RP-N (Victreen)




3 Radiation Protection :

* RMS (photon : 6 ea, neutron : Sea)




Radiation Protection :

Aev.d 2014/9/29

The Order Plan for the Calibration of RMS and Survay Meter.

Sumitomo Heavy Industries, Lid.
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3 Radiation Protection : Design & Operation

e Air monitor system
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3 Radiation Protection :

e Air monitor system

RMS data, Air monitor system
A7 W8 R A AR

(A 1)




3 Radiation Protection : Design & Operation

o THA|AIZE &3t interlock

Neutron detector
y ray detector
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&2t level (high 1 level) : 20 pSv/hr
Interlock level (high 2 level) : 400 pSv/hr




3 Radiation Protection : Design & Operation
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3 Radiation Protection : Design & Operation
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Radiation Protection : Design & Operation
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3 Radiation Protection :
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Radiation Protection :
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3 Radiation Protection :
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The component architecture and control systems for the Sumitomo Proton Therapy System
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3 Radiation Protection
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3 Radiation Protection :

Summary of radiation protection management
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4 Future Work

® CFAX}7}E7]9] =A X} energy spectrum =7

® Safety & accident (event) management program
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