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The MARS model used to calculate residual dose rates at the RHR door has been
extended to simulate air activation in the PS Hall

Mu2e doc #5543-v1

Combination of extended and non-standard geometry

Includes:
new RHR
PS Room drop hatch
Main beam dump

cludes soil around the enclosure

> 56.67’ (N0 soil contours)

MAIN MODEL FEATURES



Model trimming

Model is trimmed in z direction for air ;
activation calculation —2.00x1C>

-1.00x1C3

[ ~
-1.00x10°

Z
v v:z = 1:6.000e-01




cm

—2.00x1C3 -

~1.00x1¢3 -

2.00x105 -
-1.40x10°

ry’ y:z = 1:5.548e-01



y:z = 1:9.646e-01



-1.25x10°  -1.00x10° 750 6

X

t..

x:z =1:1.105e+00




-200

Ly

x:y = 1:9.486e-01




-100-

~200-

-140

Ly

x:y = 1:6.045e-02




1.05x103 -

-2.00x10° -1.00x10° 1.00x10> %9P0x103

Ly

x:y = 1:2.725e+00




1.05x103 -

cm

2.00x103 -1.00x103 1.00x103 1 2-00x103
10
ty

x:y = 1:2.725e+00




1.05x103 -

1. 40x10°

L.

x:z = 1:1.527e+00




1.05x103 -

1. 40x10°

X

t..

x:z =1:1.539e+00




z
J'_; y:z = 1:1.000e+00






-1.30x10°

y:z = 1:2,128e+00



1.05x103 -

-1.30x10°

X

t..

x:z =1:1.327e+00




o
L
i
)
<

A
-1.3
=1:2.128e+00

y:z

fy




\‘Mﬂ

TP RN T

-
q,_v.-g,‘s Lidy - i ____ ___ k\'J
PR e vt WA g T
’SQ& \'ﬁ"" ey ) o , N 7“I
Af“ 33 Pl e ml"f

Br

300




~1.00x1C3 -

-1.40x10°

7.0e+11 _:—:—:—:—:—H:QE:
9

IO12 1Oll

¢_y) y:z = 1:9.914e-01




~1.00x1C3 -

-1.40x10°

29e+11

10]2 10

ry) y:z = 1:9.914e-01







X

t..

o
(=

+
N
~
-
AT
-

Xz




Isotope production is calculated in units of Bg/sec
Normalized to 6E12 protons per second

Use Be7 (relatively stable with T,,, =55 days) to determine relative
production in various regions

Slightly difference answers depending on volume parsing

Ime can be adjusted to determine isotope inventory as a

SIMULATION RESULTS
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PS room main volume

Yoke air

Dump entrance

Dump cooling air ducts

Dump cooling air channels

Dump/PS air
RHR air

PS drop hatch void

Dish air

Description

Box volume between PS and
west wall

Box volume surrounding PS,
yoke, and upstream of PS

Reentrant volume

Duct work beneath dump

Layer of air outside of dump
steel

Irregular volume between 12
& 14

Air volume of RHR

Air volume under PS hatch

Air volume in end cap

Volume (cc)

2.5E+08

1.77E+08

8.59E+06

2.33E+04

2.37E+06

3.51E+07
4.96E+08

2.05E+07

1.07E+06

9.85E+08

Be7
Bg/sec/volume
subdivided run

725

114

143

127

31

1155

Be7
Bqg/sec
combined
volume run

941



To calculate curies released

Production rate — MARS simulation

Average residence time in PS room before transfer to M4 line
tunnel

Transit time from HEPA fan exhaust to stack entrance (Emil)

_Transit time from stack exhaust to site boundary (Kamran)

Ime header



element isotope
N 13
C 11
Ar 41
O 15
Cl 39
Cl 38

N
4.76E+09
1.78E+09
1.24E+09
6.74E+06
1.34E+08
5.74E+07

Bq
5.52E+06
1.01E+06
1.30E+05
3.82E+04
2.78E+04
1.78E+04

element isotope N Bq
N 14n 3.53E-12 3.35E+01
140 3.63E-13 2.80E+01

1.17E+10

2.08E+01

element isotope

C 10 6.83E-11 2.46E-12

4.87E+07

1.11E+01

1.18E+02
4.98E+00
3.69E+08
3.84E+09

1.01E+00
5.35E-02
3.01E-02
1.48E-02

Ne

19

4.13E-16

1.66E-17

1.81E-27
3.10E-43

1.13E-28
3.01E-44

1.14E+04
1.06E+06

1.12E+02
1.11E+02

14m

6.54E-13

3.43E+01

2.95E-80
1.47E-81

4.83E-81
2.44E-82

8.03E+07
5.20E+06

5.86E-06
1.59E-07

We can deselect non-gaseous isotopes, e.g.

Known to pass through HEPA filter

er




element isotope

N 13

C 11

Ar 41

0 15

cl 39

cl 38

0 14

F 18

H* 3

ISOTOPES TO EXHAUST STACK v -
F 17

Ar 39

C 14

cl 36

C 10

Ne 19

F 20

N 16

* Not counted in the total i 22
F 21




AIR FLOWS
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MARS simulation room 4.88E+08 cc
volume less RHR

: average time average time in
Dump cooling fan flow & &

cc/min  in PS room PS room
PS Room average residence time el (minutes)  (seconds)
100 2.83E+06  172.3 10340
200 5.66E+06  86.2 5170
300 8.50E+06  57.4 3447
400 1136407  43.1 2585
g 500 1.42E407  34.5 2068
E 600 1.70E407  28.7 1723
700 1.98E407  24.6 1477
[ 800 2.27E+07  21.5 1292 |
900 2.55E+07  19.1 1149
1000 2.83E+07  17.2 2 Qo34
1100 3.12E+07  15.7 940

1200 3.40E+07 14.4 862
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cRIUNG

this is where we have high ceiling | 1334 17]  22678]

tunnel | 1866| 8| 14928
| 450 10 4500

oU

tunnel

wye (w tunnel to MC1) to delivery 2869 34428

total including RHR 134,111 CF
total excluding RHR 115,087 CF
total exlsuing RHR/PS 96,523 CF

TUNNEL VOLUMES & TRANSIT TIME



FILE HEADER for DETRA PROCESSING

TITLE PS_ ROOM_AIR activation

SIZE 200 1000 10000 10000
LIMIT 1.0
BRARY nudat.bin

Average PS room
residence time plus tunnel
transit time

Does not include transit
time to site boundary



mt
total protons per yeat

But officially . . . /

Provide hadron flux (>30 MeV) and
ventilation parameters to ESH&Q (Kamran)

J1



PS room main
Box volume between PS and west wall

Yoke air Box volume surrounding PS, yoke, and upstream of PS
Dump entrance Reentrant volume
I ST CEET el Duct work beneath dump
ducts
D . :
16 I EORSE; Layer of air outside of dump steel
channels

Dump/PS air Irregular volume between 12 & 14
RHR air Air volume of RHR
“ PS drop hatch void Air volume under PS hatch
Dish air Air volume in end cap

Total

2.5E+08

1.77E+08

2.2570E+06
6.3345E+06

5.7052E+03
4.3886E+03
4.8274E+03
4.3886E+03
3.9497E+03
2.1285E+05
1.2507E+05

2.37E+06

3.51E+07
4.96E+08

2.05E+07
1.07E+06
9.85E+08

5.289E-06

1.617E-07

1.835E-05
1.178E-05

5.660E-07
1.444E-06
2.362E-06
4.192E-06
5.462E-06
5.725E-07
1.183E-06

4.688E-06

3.597E-06
5.328E-09

5.739E-07
5.877E-05

Description Volume 1_mat_air 9_mat_air
i (%9)) Hadron/cm? Hadron/cm?

5.323E-06

1.668E-07

1.815E-05
1.157E-05

5.261E-07
1.314E-06
2.239E-06
3.886E-06
5.126E-06
5.445E-07
1.119E-06

3.680E-06

3.638E-06
5.636E-09

5.882E-07
5.913E-05

HADRON FLUX >30 MEV RESULTS, 6E12 PROTONS/SEC




Total activation volume (disregarding RHR)
4.95E8 cm3

Weighted average hadron flux

3.39E-6 hadron/cm?2

HADRON FLUX PARAMETERS



EXTRA SLIDES




4000
decay time - minutes
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