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2. m Ul 2] Al-s A Akl vl

Obrigheim 357 MW PWR HP CORD UV > 600
Barsebick 615MWBWR  HPCORDUv 206 (unitl)
93 (unit 2)
Maine Yankee 900 MW PWR DfD 8.7
Connecticut .\ pwr CORD D UV 17.6
Yankee
Mihama 860 MW PWR HP CORD UV 7.8 ~50.2

Jose Cabrera 150 MW PWR DfD 13




2. m Ul 2] Al-s A Akl vl

A e HA HP CORD CRI_RW/
uv Decom

HMnO, HMnoO,

Akt KMnO, (300 ppm) (200 ppm)
A5z A A HBF, @fg%
3L Al H,C,0, H,C,0, (2000 ppm)
Medium High-Power

Pressure Low-Pressure
Lamp (UVB)  Lamp (UVC)
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AG A% BAN 71 A=
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3. Al Ala 3} A=

DF OF N-CYCLE

> T3} DFyy = (DE)*n
> 7 Aol el A ASE AFTIA o AP AFE walvh

; 1~ncycle _ 1+kq+kiky++kiky -k
> - DFtotal _(DFl) "

> F7} 71 RADIOACTIVE
INVENTORY
oA TR = adsh lim koM 12 e F .

> A AT k= ]

P
> AW At F 3152 |n) 5 nol F7Htel wet k, & A% A o Fad.

N
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3. Al AT

B2 AW F 235 7]
WALS 2| AL A A =

Fllsy(emDewnm natiol anh Brseb ck NPP, Unit 2
mmmmm

ity [Bq]

0,0 80,0 800
time [h]

HAbs A AAS

1 1.56 x 1012 Bgq
2 0.48 x 102 Bgq
3 0.10 x 102 Bgq

M3} of| =

Hl2 AW T 25 7] A9 229

1.243554
1.050051
1.019835
1.010286

< DF: 93
¥ A Aol 253

DF; = — = 3.585945944 ~ 3.59

vV Vv

» .~ {DF, =—=4.894179880 ~ 4.89
A

2

DF; = A— = 5.299065340 = 5.30

3

k, = 1.243554
(ks 0.243554

» -~ m= 2282766

% DFpyq = (DE)*n

1~ncycle _ 1+ki+kiky++kiky -k
DFtotal — (DFl) 1TK1K2 1K2°"Rn




3. Al Al W3 o= ——

befoee 70
aftor LOOP ;5':
DF 13 a7 :‘M“’ = .

DF 136

SG 1 (average 8 MP)
before 2300

after 16

DF 1597

surgeline
before 500
after 19

SG 2 (average 8 MP)
> © M350 HEAEL CVCSS} RHRSUHS: F&lghe), ———
» 228 1579 2 88351 9] CVCS HALs A a2k tfH]
RHRS ®ALs A3 vl &2 5 A5t kowz
9 H25]5kel U WA Ao T DF (F 4 cycle 7
RCS Hot Leg A e ol G (58 SG Chamber A | SG U-tube A | CVCS
LegA Le gA

1597

PZR RCS RCS RCS
Hot Leg B | Cold Leg B | CX Leg 7 | SO GEEr ) B Ml 2 m

1220




3. Al Ale¥3} A=

PZR 13

1.69 1.92 1.99 2.01
PZR Surge Line 26 1.95 2.29 2.39 2.43
RCS Hot Leg A 136 2.74 3.50 3.72 3.82
RCS Hot Leg B 53 2.26 2.75 2.89 2.95
RCS Cold Leg A 27 1.96 2.32 2.42 2.46
RCS Cold Leg B 26 1.95 2.29 2.39 2.43
RCP CX Leg A 29 1.99 2.36 2.46 2.51
RCP CX Leg B 36 2.08 2.49 2.61 2.66
SG Chamber A 60 2.31 2.84 2.99 3.06
SG Chamber B 60 2.31 2.84 2.99 3.06
SG U-tube A 1597 4.53 6.55 7.19 7.48
SG U-tube B 1220 4.29 6.11 6.69 6.95
CVCS 40 2.13 2.56 2.68 2.73
RHRS 12 1.65 1.86 1.92 1.95




3.

AR Al M3} o=

VATV NN 6.7096E+08

RCS Hot Leg A
RCS Hot Leg B
RCS Cold Leg A
RCS Cold Leg B

RCP CX Leg A

RCP CX Leg

SG Chamber A
SG Chamber B

B

SG U-tube A
SG U-tube B

CVCS

2.5197E+11

3.2270E+09
4.6100E+09
1.8379E+09
1.8379E+09
3.0988E+10
8.8538E+09
4.2236E+10
4.3925E+10

?

?
3.0999E+10
5.8765E+09

2.0289E+12
5.4026E+09
2.5984E+10
3.7120E+10
1.4799E+10
1.4799E+10
2.4952E+11
7.1292E+10
3.4009E+11
3.5369E+11

?

?
2.4961E+11
4.7318E+10

1.9323E+11
5.1455E+08
2.4747E+09
3.5353E+09
1.4095E+09
1.4095E+09
2.3764E+10
6.7898E+09
3.2390E+10
3.3686E+10

2.3773E+10
4.5066E+09




3. Al Ale¥3} A=

2017 June 01 sum of Co-58 and Co- 60 inventory = 1.91 x 1013 Bq
2021 July 07 sum of Co-58 and Co- 60 inventory = 5.88 x 101%Bq

t 2017 total inventory = A,p17

2021 total inventory = A,z
2017 Co- 58 inventory = x5917
» if defining as < 2017 Co- 60 inventory = y,917
Half-life of Co-58 = T;,_5g = 0.1940 years
Half-life of Co-60 = T¢y_eo = 5.2714 years
L Elapsed time = D = 1497 days

X017 = 9.0206 X 1012 Bg (2017 Co — 58 inventory)

V2017 = 1.0079 x 1013 Bq (2017 Co — 60 inventory)




3.

A A% 88 o)

2.5197E+11  2.0289E+12  1.9323E+11
6.7096E+08 5.4026E+09 5.1455E+08
MR EN YN 3.2270E+09  2.5984E+10 2.4747E+09
OO N 4.6100E+09  3.7120E+10  3.5353E+09
ORI GNP 1.8379E+09  1.4799E+10  1.4095E+09
ORI GHNTR:N  1.8379E+09  1.4799E+10  1.4095E+09
RCP CX Leg A 3.0988E+10 2.4952E+11  2.3764E+10
RCP CX Leg B 8.8538E+09 7.1292E+10 6.7898E+09
NG EBE N 4.2236E+10  3.4009E+11  3.2390E+10
NG EBE AN 4.3925E+10  3.5369E+11  3.3686E+10
SG U-tube A ? ?
SG U-tube B ? ?
CVCS 3.0999E+10 2.4961E+11  2.3773E+10
5.8765E+09 4.7318E+10 4.5066E+09

becon. Sope

2.5197E+11 2.0289E+12 1.9323E+11
PZR Surge Line 6.7096E+08 5.4026E+09 5.1455E+08
RCS Hot Leg A 3.2270E+09 2.5984E+10  2.4747E+09
RCS Hot Leg B 4.6100E+09 3.7120E+10  3.5353E+09
RCS Cold Leg A 1.8379E+09 1.4799E+10 1.4095E+09
RCS Cold Leg B 1.8379E+09 1.4799E+10 1.4095E+09
RCP CX Leg A 3.0988E+10  2.4952E+11 2.3764E+10
RCP CX Leg B 8.8538E+09 7.1292E+10  6.7898E+09
SG Chamber A 4.2236E+10 3.4009E+11 3.2390E+10
SG Chamber B 4.3925E+10 3.5369E+11 3.3686E+10
SG U-tube A 9.0206E+12 1.0079E+13
SG U-tube B 9.0206E+12 1.0079E+13
CVCS 3.0999E+10  2.4961E+11 2.3773E+10
5.8765E+09  4.7318E+10  4.5066E+09




(9

| econ. Scope | _o38_|_cos0_|_zns5

PZR Surge Line

4

CVCS
RHRS

2.5197E+11
6.7096E+08
3.2270E+09
4.6100E+09
1.8379E+09
1.8379E+09
3.0988E+10
8.8538E+09
4.2236E+10
4.3925E+10
9.0206E+12
9.0206E+12
3.0999E+10
5.8765E+09

2.0289E+12
5.4026E+09
2.5984E+10
3.7120E+10
1.4799E+10
1.4799E+10
2.4952E+11
7.1292E+10
3.4009E+11
3.5369E+11
1.0079E+13
1.0079E+13
2.4961E+11
4.7318E+10

A A% 88 o)

1.9323E+11
5.1455E+08
2.4747E+09
3.5353E+09
1.4095E+09
1.4095E+09
2.3764E+10
6.7898E+09
3.2390E+10
3.3686E+10

2.3773E+10
4.5066E+09

m

Total
PZR

PZR Surge Line
RCS Hot Leg A
RCS Hot Leg B
RCS Cold Leg A
RCS Cold Leg B
RCP CX Leg A
RCP CX Leg B
SG Chamber A
SG Chamber B
SG U-tube A
SG U-tube B
CVCs

RHRS

2.52E+02
4.55E+01

1.21E-01

5.83E-01

8.32E-01

3.32E-01

3.32E-01

5.59E+00

1.60E+00

7.63E+00

7.93E+00

8.73E+01

8.73E+01

5.60E+00

1.06E+00

9.43E+12
8.89E+11

2.36E+09

1.14E+10

1.63E+10

6.48E+09

6.48E+09

1.09E+11

3.12E+10

1.49E+11

1.55E+11

3.96E+12

3.96E+12

1.09E+11

2.07E+10

4.85E+08
2.86E+08

7.62E+05

3.66E+06

5.23E+06

2.09E+06

2.09E+06

3.52E+07

1.01E+07

4.79E+07

4.99E+07

3.52E+07

6.67E+06

9.44E+12
8.89E+11

2.37E+09

1.14E+10

1.63E+10

6.48E+09

6.48E+09

1.09E+11

3.12E+10

1.49E+11

1.55E+11

3.96E+12

3.96E+12

1.09E+11

2.07E+10




3. Al Ale¥3} A=

o® DFCal - a X
Nuclide Co-60 v| Half-Life 19253377 T P
System!1 System2 System3
[PZR ‘| [PZR Surge Line v RCS Hot Leg A /|
Initial Inventory | 2.0289E+12 | Initial Inventory | 5.4026E+12 Initial Inventory | 2.5984E+10 |
Cycle 1DF | 8.8868E+11 Cycle 1 DF I 236646 +12 Cycle 1 DF [ H1381E+10|
| 16913/ || 52544E+11 ' 19494 | 1.2139E+12 | 2.7359| || 4.1600E+09
Cycle2DF [ 524126+11 Cycle 2DF [ 1:2109E+12 Cycle 2DF [ 414956409
| 1.9222) |\ 2:7267E+11 _ 22935 | 5.2795E+11 | 3.4960| [ 1:1869E+09
Cycle 3DF [ 2.7198E+11 Cycle 3DF | 52662E+11 Cycle 3DF || 1.1839E+09|
| 1.9861| [0 1:3694E+11 23908 [ 22027€+11 | 3.7220| [ 31809E+08|
Final Inventory |1 1.3344E+11 Initial Inventory |\ 21463611 Initial Inventory || 310995E+08|
Total DF | 65058 Total DF | 173239 Total DF [ 358700
Kori-1 RCS Loop |
S Tuesdsy , March 27| Cycle 1 Total DF | 36179  [Initial Inventory lm
Cycle 1 Date | satwdsy . wly -] Cycle 2 Total DF | 48335  Final Inventory . 22187E+11
Cycle 2Date  [Swdy . Wy B (3o pF | 51867 Full scope total DF | 429713
Cycle 3 Date | Saturday , July 20, v| '
Fianl Date Menday , September 30, - |







» SG A U-tube A< Al5=: 213
» SG B U-tube A9 A|5=: 176




4. 21}
U2 2 3 Al =

Decon. Scope DF Initial Inventory, Inventory before Inventory after Final Inventory, Bq
Bq Decon., Bq Decon., Bq

1 RCS total

Kori-

PZR

PZR Surge Line

RCS Hot Leg A
RCS Hot Leg B

RCS Cold Leg A
RCS Cold Leg B

RCP CX Leg A

RCP CX Leg B

SG Water Chamber A

SG Water Chamber B

SG U-tube A
SG U-tube B
CVCS

AAE A<

42.9713
6.4569
10.6887
35.5996
21.7615
10.9861
10.6887
11.5721
13.5424
19.6344
19.6344
213.4749
175.5124
14.5616
5.9143

4.2393.E+13
2.4741.E+12
6.5881.E+09
3.1686.E+10
4.5265.E+10
1.8046.E+10
1.8046.E+10
3.0427.E+11
8.6936.E+10
4.1472.E+11
4.3130.E+11
1.9100.E+13
1.9100.E+13
3.0438.E+11
5.7701.E+10

9.4353.E+12
8.8897.E+11
2.3672.E+09
1.1385.E+10
1.6264.E+10
6.4842.E+09
6.4842.E+09
1.0933.E+11
3.1237.E+10
1.4901.E+11
1.5497.E+11
3.9643.E+12
3.9643.E+12
1.0937.E+11
2.0732.E+10

2.1957.E+11
1.3768.E+11
2.2146.E+08
3.1981.E+08
7.4738.E+08
5.9022.E+08
6.0664.E+08
9.4475.E+09
2.3066.E+09
7.5893.E+09
7.8928.E+09
1.8571.E+10
2.2587.E+10
7.5106.E+09
3.5055.E+09

e

2.1287.E+11
1.3347.E+11
2.1470.E+08
3.1004.E+08
7.2455.E+08
5.7219.E+08
5.8811.E+08
9.1589.E+09
2.2361.E+09
7.3575.E+09
7.6517.E+09
1.8004.E+10
2.1899.E+10
7.2812.E+09
3.3984.E+09



4. 21}
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Decon. Scope DF Initial Inventory, Inventory before Inventory after Final Inventory,
Bq Decon., Bq Decon., Bq Bq

1 RCS total

Kori-

PZR

PZR Surge Line

RCS Hot Leg A
RCS Hot Leg B

RCS Cold Leg A
RCS Cold Leg B

RCP CX Leg A

RCP CX Leg B

SG Water Chamber A

SG Water Chamber B

SG U-tube A
SG U-tube B
CVCS

| IS

19.0992

6.4569
10.6887
35.5996
21.7615
10.9861
10.6887
11.5721
13.5424

6.5663

6.5663
29.6747
26.2200
14.5616

5.9143

% ﬁ]Fc.

4.2393.E+13
2.4741.E+12
6.5881.E+09
3.1686.E+10
4.5265.E+10
1.8046.E+10
1.8046.E+10
3.0427.E+11
8.6936.E+10
4.1472.E+11
4.3130.E+11
1.9100.E+13
1.9100.E+13
3.0438.E+11
5.7701.E+10

9.4353.E+12
8.8897.E+11
2.3672.E+09
1.1385.E+10
1.6264.E+10
6.4842.E+09
6.4842.E+09
1.0933.E+11
3.1237.E+10
1.4901.E+11
1.5497.E+11
3.9643.E+12
3.9643.E+12
1.0937.E+11
2.0732.E+10

AF 51 Ao o S71EA7] A9 Al

4.9402.E+11
1.3768.E+11
2.2146.E+08
3.1981.E+08
7.4738.E+08
5.9022.E+08
6.0664.E+08
9.4475.E+09
2.3066.E+09
2.2693.E+10
2.3601.E+10
1.3359.E+11
1.5120.E+11
7.5106.E+09
3.5055.E+09

e

4.7894.E+11
1.3347.E+11
2.1470.E+08
3.1004.E+08
7.2455.E+08
5.7219.E+08
5.8811.E+08
9.1589.E+09
2.2361.E+09
2.2000.E+10
2.2880.E+10
1.2952.E+11
1.4659.E+11
7.2812.E+09
3.3984.E+09



4. 21}
U2 Q: 2 Alo] &

Decon. Scope DF Initial Inventory, Inventory before Inventory after Final Inventory,
Bq Decon., Bq Decon., Bq Bq

1 RCS total

Kori-

PZR

PZR Surge Line

RCS Hot Leg A
RCS Hot Leg B

RCS Cold Leg A
RCS Cold Leg B

RCP CX Leg A

RCP CX Leg B

SG Water Chamber A

SG Water Chamber B

SG U-tube A
SG U-tube B
CVCS

| IS

26.9812
6.4569
10.6887
35.5996
21.7615
10.9861
10.6887
11.5721
13.5424
6.5663
19.6344
29.6747
175.5124
14.5616
5.9143

Z ﬁ]E—_

4.2393.E+13
2.4741.E+12
6.5881.E+09
3.1686.E+10
4.5265.E+10
1.8046.E+10
1.8046.E+10
3.0427.E+11
8.6936.E+10
4.1472.E+11
4.3130.E+11
1.9100.E+13
1.9100.E+13
3.0438.E+11
5.7701.E+10

A F 1 Aol 2 %7

9.4353.E+12
8.8897.E+11
2.3672.E+09
1.1385.E+10
1.6264.E+10
6.4842.E+09
6.4842.E+09
1.0933.E+11
3.1237.E+10
1.4901.E+11
1.5497.E+11
3.9643.E+12
3.9643.E+12
1.0937.E+11
2.0732.E+10

A7 AA<] Al

3.4970.E+11
1.3768.E+11
2.2146.E+08
3.1981.E+08
7.4738.E+08
5.9022.E+08
6.0664.E+08
9.4475.E+09
2.3066.E+09
2.2693.E+10
7.8928.E+09
1.3359.E+11
2.2587.E+10
7.5106.E+09
3.5055.E+09

e

3.3903.E+11
1.3347.E+11
2.1470.E+08
3.1004.E+08
7.2455.E+08
5.7219.E+08
5.8811.E+08
9.1589.E+09
2.2361.E+09
2.2000.E+10
7.6517.E+09
1.2952.E+11
2.1899.E+10
7.2812.E+09
3.3984.E+09



4. 21}
U2 Q: 2 Alo] &

Decon. Scope DF Initial Inventory, Inventory before Inventory after Final Inventory,
Bq Decon., Bq Decon., Bq Bq

1 RCS total

Kori-

PZR

PZR Surge Line

RCS Hot Leg A
RCS Hot Leg B

RCS Cold Leg A
RCS Cold Leg B

RCP CX Leg A

RCP CX Leg B

SG Water Chamber A

SG Water Chamber B

SG U-tube A
SG U-tube B
CVCS

| IS

25.9291
6.4569
10.6887
35.5996
21.7615
10.9861
10.6887
11.5721
13.5424
19.6344
6.5663
213.4749
26.2200
14.5616
5.9143

% ﬁ]Fc.

4.2393.E+13
2.4741.E+12
6.5881.E+09
3.1686.E+10
4.5265.E+10
1.8046.E+10
1.8046.E+10
3.0427.E+11
8.6936.E+10
4.1472.E+11
4.3130.E+11
1.9100.E+13
1.9100.E+13
3.0438.E+11
5.7701.E+10

9.4353.E+12
8.8897.E+11
2.3672.E+09
1.1385.E+10
1.6264.E+10
6.4842.E+09
6.4842.E+09
1.0933.E+11
3.1237.E+10
1.4901.E+11
1.5497.E+11
3.9643.E+12
3.9643.E+12
1.0937.E+11
2.0732.E+10

AD 1 Ato] = S7|HHA 7] B A|lL] AA

3.6389.E+11
1.3768.E+11
2.2146.E+08
3.1981.E+08
7.4738.E+08
5.9022.E+08
6.0664.E+08
9.4475.E+09
2.3066.E+09
7.5893.E+09
2.3601.E+10
1.8571.E+10
1.5120.E+11
7.5106.E+09
3.5055.E+09

e

3.5278.E+11
1.3347.E+11
2.1470.E+08
3.1004.E+08
7.2455.E+08
5.7219.E+08
5.8811.E+08
9.1589.E+09
2.2361.E+09
7.3575.E+09
2.2880.E+10
1.8004.E+10
1.4659.E+11
7.2812.E+09
3.3984.E+09



3 FSD or 4 FSD
2 FSD + 1 or 2 cycle without both SG A and B
2 FSD + 1 or 2 cycle without SG A 60

Total DF by Scenario

2 FSD + 1 or 2 cycle without SG B n =105
n 40
% DF 2FSD + 1C | 2FSD + 2C [
0 20
|_
B ¢ 1
0

S1

MW 2 FSD + 1 Cycle with exclusion
M 2 FSD + 2 Cycles with exclusion




> 3 ALo|E A F S|V E

> STV AE A 2f 8= o




3-Cycle FSD 3

2-Cycle FSD + 1-Cycle Excluding both SGs 3
2-Cycle FSD + 2-Cycle Excluding both SGs 4
2-Cycle FSD + 1-Cycle Excluding SG A 3
2-Cycle FSD + 1-Cycle Excluding SG B &
2-Cycle FSD + 2-Cycle Excluding SG A 4

2-Cycle FSD + 2-Cycle Excluding SG B 4







> & DF @t =2 Wibs A= 7H 742405 A9 HHdl £8st=A] o7 2

o,

o Wy,

o

> FS7IEAVIE A= A5, Aol 2 Sl E SRt T AIG Alge 305 94 e

1

v
AU
S

/A7 E AQSE A, 141012 § AR S AN A A 308 FETh

v
i
S

S7IEA7IE Alelst= A5, 77 S 7127 AR A g o, F Ad AT Y =4

> S71'EA7] AU-tube”t =5 Al A7 H w50l E S71EA7] AE A9l W F A9 AT =d

> WEA FRAY AT B TH 92T A AT A F AG AF7HH FobAA
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