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Assessment of ORE Dose Using Analytical Method
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Abstracts

Nuclear power plant should be designed to keep Occupational Radiation Exposure(ORE) dose As Low As
Reasonably Achievable (ALARA). Therefore the design performance from the viewpoint of ALARA can be
evaluated through ORE dose assessment. Previously, ORE dose was estimated by statistical processing of ORE
experiences in operating plants and engineering judgement of ORE dose reduction effect from design improvement.
Even though the previous ORE dose assessment was simple and reflected operating experience, it is impossible to
assess the whole ALARA design performance in design phase quantitatively and to estimate ORE dose from
radiation work classified in detail. This paper is to introduce analytical method for ORE dose assessment by which
radiation source terms of systems, radiation levels of working areas, and ORE dose of workers are evaluated.
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cm -RCP lo]® o] QHE| & (Sh) g Haw A7

- 717 AEH AFA] A EE Fsho] SCCE HA3)
- 717 AdEe] Co S 0.015wi% ©l3tE f-4

© RCP A7
- Catridge 3 ¢] RCP Seal A}-&
-RCP F=9]ell fA], H4& g3 A3

o S/IG A
- AN E B 2RSS AMEE RS A
- A, i#% b, -9, Hand Holes, =974 3 A A7 e dd A

2. 717147 A

o 4#€&7] w7

- 8] ARl wir 3s AR }04 |79 AL 7IAE A=
HH?%J:?—_ Hl7]ete] e-8-7] R 7HJM 229 & A zF

o HRALA G- of] A %%}*—} Snubber tjAlell 71421 Snubber A X

O Slurry M #A TS Ao A H o] Thsdtes A7

o 717] o URMjAA] MgFAZRE I} e

E 2 FoORNSRA4YES 54

R nalxo | JiF
H"”; f;::] LRSI el B z}g;;1 Sua | F waa
(%) (Me\V)
Na-24 Na-23(n, y )Na-24 0.049 15 hr 100 1.54 WA B
Cr-51 Cr-50(n, y )Cr-51 1.4 28 day 4.3 0.169 SS, Inconel
Mn-54 Fe-54(n,p)Mn-54 0.014 313 day 5.8 0.747 SS
Fe-55 Fe-54(n, y )Fe-55 0.2 2.6 yr 5.8 - SS
Fe-59 Fe-58(n, y )Fe-59 0.11 45 day 0.33 0.028 SS
Co-58 Ni-58(n,p)Co-58 0.21 71 day 68 0.6536 SS, Inconel
Co-60 Co-59(n, y )Co-60 4.9 5.28 yr 100 1.205 Inconel, Stellite
Zr-95 Zr-94(n, y )Zr-95 0.019 65 day 174 0.767 Zircaloy
Sh-122 Sb-121(n, y )Sb-122 55 2.7 day 57.3 0.343 Seal, Bearing
Sb-124 Sb-123(n, y )Sbh-124 3.3 60.2 day 42.7 0.805 Seal, Bearing
W-187 W-186(n, y )W-187 14.2 24 hr 28.6 0.310 Steel Carbides

* ORIGEN2 HAFZ &2 7oA A

&= FaTAAEA A g dd A (10% cm?).




3 PG AE F8 A2 FHEE 2 (W)
A A2 Zircaloy-4 Inconel-600 | Inconel-690 | Inconel-718 SS-304 SS-302
Fe 0.225 8.570 8.940 17.977 68.844 69.774
Cr 0.125 15.540 30.100 18.975 19.000 18.000
Ni 0.002 74.470 59.860 51.963 8.920 8.920
Mn - 0.190 0.340 0.200 2.000 2.000
Si - 0.160 0.230 0.200 1.000 1.000
Co 0.001 0.030 0.015 0.469 0.080 0.080
zZr 97.911 - - - - -
Sn 1.600 - - - - -
Mo - - - 2.996 - -
Nb - - - 5.546 - -
ET 6.50 8.50 7.90
E 4 AdAIAATY AFE 3HF 9 FAYHE FAF
AP A e Fek= 214 (in2)
HoFE oy 8§ A =}
71EYH ERSI =R R
=4 Zircaloy—4
ANAsI S 7.520E+06 1.024E+07
Guide Tube 1.684E+05 2.145E+05
Core Support Barrel 1.435E+05 1.626E+05
Core Shroud 3.289E+05 3.742E+05
U 2P 2} A S
487 (D 2.755E+05 3.209E+05
i (D 1.025E+05 1.122E+05
Z71EA 7] Al (F2) 3.238E+07 4. 497E+07
Hot Leg (+D 4. 547E+04 4. 465E+04
Cold Leg (1 1.965E+05 1.969E+05
Surge Line SA-312 2.765E+04 3.387E+04
A2 Y7 (1 1.226E+05 1.235E+05
spetd A A Ao AT WH (F3) 1268.65 1142.45
AdE AA FHH Zircaloy—4 8.161E+06 1.100E+07
(in2) Inc-600 ¥+ Inc-690 3.238E+07 4. 497E+07
SS-304 7.702E+05 8.320E+05
Stellite-6 =+ (5°4) 1.268E+03 1.142E+03
Low—-Cobalt ]2
ANAE 9% (mg/yr) Zircaloy-4 2.18E+05 2.94E+05
(F5) Inc-600 ¥+ Inc-690 5.08E+06 3.53E+06
SS-304 2.66E+05 2.87E+05
Stellite-6 T+ Low- 2.79E+02 2.51E+02
Cobalt A&

F1) 71E9A 7% Austenitic SS B NiCrFe Alloy, WAIE A4 2] 7% Low Cobalt A2 (0.05

wt% ©]3})

SN
==

Wl B o A Hardfacing A2 9] TWHAY

#3)

71EQ94d 2 29 Inconel-600, =rHAIE A A2l 7% Inconel-690
71EdH e A5 Stellite-6, Ul 21F A4 79~ Low Cobalt A2 (0.015wt% ©]3})
4) Stellite-6 5= Low-Cobalt A2 <] #w

VCS 75 8] &(Letdown & Charging Line)oll 3]

PACTOLE HAtx = 3ol A A H2& o]8 (M. Metge, "Cobalt Sources in PWR Primary Systems -
PACTOLE Prediction", Proceeding of Water Chemistry for Nuclear Reactor Systems 4, BNES, London, 1986.




E 5 HYA=F7|2(18/M¥) FAAAF H7HEAH Hlw
A AFgapd SN E LA F AR
(man-rem) (man-rem)
zZ 94 9
ARG | AP ARG | AP
Total Total
(FP) (CD) (FP) (CD)
8ol & A 2 49.1 64.2
w4 49.0 - 64.1 -
AN 0.10 - 0.10 -
Z714A7] Manway 2+ 1.51 1.16
Manway Open - 0.20 - 0.13
Manway Close - 1.31 - 1.03
Z7]19 A7) ECT 2] - 3.41 3.41 - 2.69 2.69
= 71%A 7] Tube 24 = 9.79 9.79 - 5.32 5.32
Z71247] Nozzle Dam 2+ - 11.7 11.7 - 6.37 6.37
7|94 7] Lancing 2] - 0.98 0.98 - 0.62 0.62
RCP M HF = - 28.8 28.8 - 15.08 15.08
7Fb7 AARSG 24 - 2.69 2.69 - 1.49 1.49
7VEE A Ak = 1.90 1.90 - 0.99 0.99
Snubber ARG 2+ 0.99 0.55
S/G 9 - 0.19 - 0.12
RCP &4 - 0.80 - 0.43
Wy HHR s ZY 2.25 1.22
RCS V/V (2") - 0.24 - 0.13
CV V/V (3") - 0.001 - 0.0008
SC V/V (8"M) - 2.00 - 1.08
HE ARG 2 - 0.0002 0.0002 - 0.0001 0.0001
A 24 - 0.007 0.007 - 0.004 0.004
A 49.1 64.1 113.2 64.2 35.5 99.7
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