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Logic Design of Top-Up Radiation Safety Interlock

Close: bypass radiation

in Decay mode
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Cancer Radiotherapy:

total dose to tumor Whole body, acute:

cerebral/ vascular
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S breakdown

(death in 1-5 days)*

Ionizing Radiation Vihale by, see: 01 destructon
Dose Ranges (death certain :|: 5-? 12 days)*
1 =N
( Sievert ) T

Total Body
Life Span Study Irradiation
(A-bomb survivorsNT“” Therapy

30 4 50 60 70 80 90 100 Sv

Whaole body, acute: marked G-I
and bone marrow damage

/ (death probable in 1-2 weeks)*

cell death; moderate G-I dama%e
(death probable in 2-3 weeks)

I ---:;-o-- u:.n- } } iy

#Note: Whole body acute

3-yr Mars mission

|
) /s
Estimated dose for M Hu%lan Lnjmnge,gcu{e ex[?osum 6|-iu111-.u1.{.|)5u/ran§c. acul:Lg:xpussg o

with no medical intervention

(509 death in 3-6 weeks)*

noses assume no
medical intervention.)

with medical intervention

| 7 Office of Evidence for small increases in
~d Science —— ey UMaAN cancer above 0.1 Sv acute
A P BT | .. | | ca|n ce'; Epl|de"‘?i°Io|gy | | exposures, 0.2 Sv chronic exposure
Typical mission doses on J 2 0.4 0.6 08 1 Sv N N -
Int. Space Station (ISS) 0 0. NRC gdideline for : § Medical Diagnostics, mSy
“Radiological lifesaving ~ 0.25 Sv A- Chest x-ray (1 film) 0.1
I-I;m-rgvlnlll‘_\'" g.-luirltil'iuvs —_— DOE Low Dose Progl'am _— B- Dental oral exam 1.6
Or public relocation —_—

“Full-body CT F: ) e ,i o T T T — T < J C- Mammogram 25
{one scan) - 0 10 20\ 30 40 50\ 60 70 80 90 100 mSv D- Lumbosacral spine 3.2

A DOE administrative control NRC Dose Limit for Workers £ PET 17

Tym:::m: mf::m =20 mSv/yr = 2 rem/yr =50 mSv/yr = 5 rem/yr s N

flight crews C D Medical Diagnostics (A-J) - TREITEERN) 4

. G- Cardiac (Tc-99m) 7.5

£ L : G l I : H- Crani :CTL{M%M)J 50

- Crania 5
Cles rriterks fo 4 . \ 6 . 8 10 mSv (multiple scan average dose)
o CAND Criek Natural background, Temporary “Special Case™ annual (=1rem) : )
-"'Il_'-' decomn SHonng/ average = 3 mSv/yr Public Limit (NRC, DOE) I- garlum I.'l)nll';.‘il G-1 85
icense termination . . . i RS Pt uoroscopy (2 min scan)
0.25 mSy/yr \;‘““'“d“ﬁ rabon)  Regulations & Guidelines - our orders of — .
Round-trip “"'"""‘i -

]

| | | |

e

NY to London

0.1\ 02 \03 04 05 06 07

ANSI standard N43.17
Personnel scanner,
max = 0.25 mSv/yr

NCRP
“Negligible
Dose™

Typical maximum
doses from DOE

facility releases
i i ot “onle o magaiie” efesence foe it qusitics o st

Ntz Thiis chan.
i b gl
o for Sievert, 2ad ), nd modical dones arc ol i “elfoctihe™ dose. 1L
e e g o e el i T
or implid, d i ul . comploiene, i

he { Chart compiled by NF Metting, Office of Science
makes way Samy, e DOE/BER; 24Jan2005, " Orders of Magnitude")

LDg, = Lethal Dose to 50%

(the acute whole body dose that results in
lethality to 50% of the exposed individuals)
Absorbed dose: 1 Gray = 100 rad

Dose equivalent: 1 Sievert =100 rem
1 mSv = 100 mrem

(1 Sv =1 Gy for x- and gamma- rays)

08 09 /' 1 mSv

NRC Dose Limit for Public
=1 mSv/yr = 100 mrem/yr
(DOE, ICRP, NCRP)
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[1] 1A PRI SR M e R 22 2 o Wiy > BRI ST RS2 O B 5 (2005)
[2] FBAIE =3 » 3522 % http:/liowdose.tricity.wsu.edu/radiobio_resources.htm
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