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MK-  Heat Transport System Modification Work in JOYO
Installation of Radioactive Waste Material Storage Facility for old IHXs

Akira Yamaguchi Takashi Ashida™ Hiroshi Nogami™
Katsuhiro Kakurai™ Soji Ueda™ Kazunori Isozaki™
Naoki Tomita™ Hideo Sakaba™ Kenji Ozawa™

Abstract

The MK-  project has been proceeding to improve the irradiation capability of the
experimental fast reactor JOYO since 1987. The MK- project has three major purposes
such as increasing high neutron flux, improvement of plant availability factor and upgrading
in irradiation techniques. The increase of high neutron flux increased thermal output of core
from 100MW to 140MW. The main components in the cooling system such as
IHXs(Intermediate Heat Exchanger) and DHXs(Dump Heat Exchanger) were replaced in
MK- modification in order to increase heat removal capability. These components
replacement has been safely carried out from October 30, 2000 to September 21, 2001.

The radioactive corrosion products such as 6Co and 54Mn, and radioactive sodium were
resided on the inner surface of old IHX which had been already removed from the system in
the MK-I1l1 modification work. We may dismantle old IHX and remove the residual sodium
only after enough decrease of their radioactivity. We have to store it safely over a fairly long
period. Therefore, we examined the safety storage way of old IHX. Based on the
examination, we selected the free space inside the pump cleaning pit in the maintenance
building as a radioactive waste storage facility. Before the modification work of pump
cleaning pit, we needed the permission of design and the construction as well as the change
of establishment for installation of radioactive waste storage facility.

Modification work of the pump cleaning pit including removal of the interfering pipes
were done for two months from April to May, 2000. Enlargement work of opening in pump
cleaning pit and coating work of the wall surface were done from August, 2000 to January,
2001. Installation work of the metallic plate for shielding was done for two months from
April to May of 2001 after installation of old IHXs in the pump cleaning pit.

This report shows the records of installation of radioactive waste storage facility for IHXs
from the planning to modification works including licensing process. After the completion of
the government pre-operation inspection on the metallic plate and door installation work for
shielding on May 31, 2001, the old IHXs has been safely stored in the radioactive waste
storage facility in the maintenance building

*1 Maintenance Engineering Section, Experimental Reactor Division
At present, Hitachi, Ltd

*2 Maintenance Engineering Section, Experimental Reactor Division

*3 Maintenance Engineering Section, Experimental Reactor Division
At present, Experimental Reactor Division

*4  Toko Kikai Kougyou Company

*5 Inspection Development Company
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1) 50MW IHX

PNC TN9450 98-009 1998 6
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2.4
(mm) | (mm)| (mm) | (mm) | (mm) ) | M) [mgemd)| @ | ko) | (ko)
1740.0 | 5466.4 [4310.0 1 235600.6 0.23 54.2
1740.0 [5466.4 | 250.0 1 13665.9 5.00 68.3
4419 11388.3 | 600.0 1 8329.6 5.00 41.6
1470.0 4618.1 [ 3100.0 1 143162.4 0.23 329
1470.0 4618.1 | 850.0 1 39254.2 5.00 196.3
1442.0 [ 4530.2 [ 3100.0 1 140435.5 0.23 32.3
1442.0 1 16331.3 | 513.0 5.00 81.7 1.63
15.9 50.0 | 3100.0 | 2835 [4389972.0 0.23 | 1009.7
493.0 1548.8 1 3100.0 1 48013.0 0.23 11.0
481.0 |1511.1 |3100.0 1 46844.3 0.23 10.8
318.5 1000.6 |3100.0 1 31018.5 0.23 7.1
1442.0 12 16331.3 5.00 81.7
318.5 1 796.7 5.00 4.0
1740.0 [5466.4 | 900.0 1 49197.3 13.70 674.0 23.34
1470.0 4618.1 | 900.0 1 41563.3 13.70 569.4
1442.0 [ 4530.2 | 900.0 1 40771.6 13.70 558.6
15.9 50.0 [ 900.0 2835 [1274508.0 | 144.3 13.70 |17460.8 | 19.76
493.0 1548.8 | 900.0 1 13939.2 13.70 191.0
481.0 |1511.1 | 900.0 1 13600.0 13.70 186.3
318.5 1000.6 | 900.0 1 9005.4 13.70 123.4
305.5| 959.8 16702.8 1 64330.6 0.23 14.8
1470.0 [4618.1 | 750.0 1 34636.1 5.00 173.2
1442.0 1 16331.3 5.00 81.7
13.9 43.7 |4200.0 | 2835 [5199565.2 541.0 0.23 | 1195.9 1.94
1800.0 1 25446.9 5.00 127.2
1800.0 [5654.9 | 460.0 1 26012.4 5.00 130.1
400.0 1256.6 | 460.0 1 5780.5 5.00 28.9
254.4  799.2 (2400.0 2 38362.6 5.00 191.8
1740.0 | 5466.4 [4310.0 1 235600.6 0.23 54.2
1740.0 [5466.4 | 250.0 1 13665.9 5.00 68.3
4419 11388.3 | 600.0 1 8329.6 5.00 41.6
1504.0 4725.0 | 3260.0 1 154033.5 0.23 354
1504.0 4725.0 | 850.0 1 40162.1 5.00 200.8
1484.0 [ 4662.1 | 3260.0 1 151985.2 0.23 35.0
1484.0 1 17296.5 | 489.1 5.00 86.5 1.59
22.2 69.7 1 3260.0 | 1812 [4119823.8 0.23 947.6
493.0 1548.8 | 3260.0 1 50491.0 0.23 11.6
481.0 |1511.1 |3260.0 1 49262.1 0.23 11.3
318.5 1000.6 | 3260.0 1 32619.5 0.23 7.5
1484.0 12 17296.5 5.00 86.5
318.5 1 796.7 5.00 4.0
1740.0 [5466.4 | 870.0 1 47557.4 13.70 651.5 20.79
1504.0 4725.0 | 870.0 1 41107.1 13.70 563.2
1484.0 [4662.1 | 870.0 1 40560.5 13.70 555.7
22.2 69.7 | 870.0 1812 [1099462.2 | 126.4 13.70 |15062.6 | 17.32
493.0 1548.8 | 870.0 1 13474.6 13.70 184.6
481.0 |1511.1| 870.0 1 13146.6 13.70 180.1
318.5 1000.6 | 870.0 1 8705.2 13.70 119.3
305.5| 959.8 16702.8 1 64330.6 0.23 14.8
1504.0 [4725.0 | 750.0 1 35437.2 5.00 177.2
1484.0 1 17296.5 5.00 86.5
19.8 62.2 14330.0 | 1812 |4880464.4 509.3 0.23 | 11225 1.88
1800.0 1 25446.9 5.00 127.2
1800.0 [5654.9 | 460.0 1 26012.4 5.00 130.1
400.0 1256.6 | 460.0 1 5780.5 5.00 28.9
254.4  799.2 (2400.0 2 38362.6 5.00 191.8
IHX 20B 508.0 9.5| 489.0]1536.2 |3650.0 56072.7 5.6 0.23 12.9] 0.013
IHX 18B 457.2 8.0 441.211386.1]3279.0 45449.3 4.5 0.23 10.5| 0.010 0.05
IHX 20B 508.0 9.5| 489.0]1536.2 |3650.0 56072.7 5.6 0.23 12.9 ] 0.013
IHX 18B 457.2 8.0 441.211386.1]3279.0 45449.3 4.5 0.23 10.5| 0.010

€00-200¢ 0S¥6N.L ONC
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2.5 CP
Photons/cm?/s
IHX(A) IHX(B)

0.835MeV | 1.17MeV 1.33MeV | 0.835MeV | 1.17MeV 1.33MeV
3.70E+04 | 1.06E+04 | 1.06E+04 | 5.47E+05 | 1.57E+05 | 1.57E+05
3.70E+04 | 1.06E+04 | 1.06E+04 | 1.37E+05 | 3.92E+04 | 3.92E+04
3.70E+04 | 1.06E+04 | 1.06E+04 | 1.03E+05 | 2.94E+04 | 2.94E+04
6.52E+04 | 9.13E+03 | 9.13E+03 | 1.81E+05 | 2.53E+04 | 2.53E+04
1.12E+05 | 8.08E+03 | 8.08E+03 | 3.10E+05 | 2.24E+04 | 2.24E+04
1.22E+05 | 7.42E+03 | 7.42E+03 | 2.26E+05 | 1.37E+04 | 1.37E+04
1.37E+05 | 7.01E+03 | 7.01E+03 | 1.26E+05 | 6.48E+03 | 6.48E+03
9.35E+03 | 4.79E+02 | 4.79E+02 | 5.74E+04 | 2.94E+03 | 2.94E+03
*1 1.37E+05 | 7.01E+03 | 7.01E+03 | 5.47E+05 | 1.57E+05 | 1.57E+05
*2 9.35E+03 | 4.79E+02 | 4.79E+02 | 5.74E+04 | 2.94E+03 | 2.94E+03

*1 IHX(A) IHX(B)

*2 IHX(A) (B)

-18 -
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25 2
No.
uSv/h uSv/ uSv/h uSv/
P, D B 5.2 80.0
P, D 7.7 100.0 *
P, D 0.2 100.0 !
P, D B 6.9 80.0
Ps D B 0.5 80.0
Ps D B 5.3 80.0
0.14 pSv/ 63 7 26 20
1.0 mSv/

*1

300u Sv/ 13 4 1
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4.1
No.
1 GL -90 [mm
2 GL -550 (mm |6B-SS-WG-79-401(B)-H40
3 3/4 GL -750 [mm |3/4B-CS-N2-79-034(C)
4 GL -750 [mm [1B-CS-N2-79-036(C)
5 1/2 GL -900 (mm |1/2B-SS-AIR-79-257(C)
| 6 GL -900 [mm [1B-CS-N2-79-038(C)
‘c%>_ 7 1/2 GL -880 (mm |1/2B-SS-WG-413(B)-H25
g 8 1/2 GL -900 (mm |1/2B-CS-N2-79-040(C)
9 1/2 GL  -1,365 |mm [1/2B-SS-AIR-79-258(B)-H25
10 1/2 GL  -1,765 |mm [1/2B-SS-N2-79-019(B)-H25
11 1/2 GL  -1,055 |[mm
12 1/2 GL  -1,055 [mm
13 1/2 GL  -1,055 |[mm
14 GL  -2,000 [mm [TK79-2
15 GL  -3,300 |[mm [6B-SS-ST-79-059(A)-H40
§ 16 1/2 GL  -7,750 |mm (2 1/2B-SS-H20-79-111(A)
8{ 17 GL  -7,750 |mm [1B-SS-H20-79-122(B)
\_IO, 18 1/2 GL  -7,750 |[mm (2 1/2B-SS-WL-79-314(B)
19 GL  -7,600 [mm
20 GL -10,000 [mm (P206-1
g 21 1/2 GL  -9,280 |mm |2 1/2B-SS-WL-79-306(B)
ﬁl 22 1/2 GL  -9,800 |mm [1/2B-SS-WL-79-305(B)-H25
é 23 1/2 GL  -8,820 |mm (1 1/2B-SS-WA-206-105
24 GL  -9,055 |mm [2B-SS-WA-206-107

€00-200¢ 0S76NL ONC
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4.3
No.
1 GL  -2,000 |mm
El GL  -2,000 [mm
g 3 GL -2,000 [mm
5 4 GL  -2,000 [mm
5 GL -2,000 |mm
6 GL  -6,750 [mm
7 GL  -8,000 |mm
8 GL  -8,000 [mm
S| 9 GL  -3,000 |mm
0.% 10 GL  -3,000 [mm
5 11 mm
12 GL -7,600 [mm ©400
13 mm 3/4B-CS-Air
14 mm
15 GL  -9,500 [mm
16 GL -10,000 {[mm
17 GL -13,600 |mm
18 GL  -8,000 [mm
19 GL -11,500 |mm
g 20 GL -11,500 {[mm
Iﬂ 21 GL -15,600 [mm
@ 22 GL -13,600 [mm 1B-CS-WL
23 mm
24 (A) GL -15,600 |mm
25 B GL -15,600 [mm
26 GL -15,600 [mm
27 GL -15,600 [mm

€00-600¢ 0S¥6N.L DONL
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53 1 13 5 28
No.
puSv/h uSv/ uSv/h uSv/ uSv/h uSv/
P, D B 5.2 0.2 80.0
P, D 7.7 *1 25 100.0
P D 0.2 1.8 72.0 *2 25 100.0
P, D B 6.9 25 80.0
Ps D B 0.5 0.3 80.0
Ps D B 5.3 10.0 80.0
No. 23 2 No.
3.2 D
*1 P,
*2 pSvih 1 8h/ x5 =40h

€00-200¢ 0S76NL ONC
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