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Report on Operation, Utilization and Technical
Development of Research Reactors and Hot Laboratory
(April 1, 1976 to March 31, 1877)

Division of Research Reactor Operation,

Tokai Research Establishment, JAERI
(Received September‘27, 1977)

Activities of the Division of Research Reactor Operation in fiscal
1976 are described.

The division is responsible for operation and maintenance of
JRR-2, JRR-3, JRR-4 and Hot Laboratory.

In the above connection, various other works are performed,

including technical management of fuel and coolant, radiation control,

irradiation technique, etc.
In Hot Laboratory, post irradiation examinations of fuels and

materials are made, and also development of examination methods.

Keywords: Annual Report, Irradiation Techniques, Radiation Control,

Technical Management, Post-Irradiation Examination,

Technical Development.
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Table 221.1 -Data of JRR—2 reactoer operation.
Operation Power Integrated Unscheduled
Cycle 4 Date time {MWh) power shutdown
(hrimin) (VWn 3

Beginning 29858:13 2446036
Test pperation|471-5/23 74:58 2.2 2446058 0
R2-51-1 5/21-6.2 128:06 5945 2452003 0
RZ-51-2 636,20 270:11 25574 24775177 0
R2—-51-3 6,21-7/11 276:28 26718 2504295 1
fﬁ;;ggi?g}l 7/12-8/15 0 0 2504295 0
R2-51—4 816—95 277:.56 2,729.6 2531501 0
R2-51-5 96—9,726 271:29 2,6 89.0 2558481 0
R2~51—6 927-10/17| 277:47 2,69 4.1 2585422 0
R2-51-7 10/18—1177| 246:17 23700 2609122 1
R2-51-8 11,78—11-28| 281:06 25459 ] 2634381 0
R2-51-9 11/29-1219| 278:40 2,67 1.2 2661293 0
Fi;éggi?gé 12,/20—123 6:22 0 2661293 0
RZ -5 1_-1'0 1-24-2713 | 301:53 2656.2 2687855 0-
R2-51-11 271436 281:23 26495 2714350 0
R2-51-12 3/7—327 282:39 2,6 7 8.0 2741130 0
Total 3255:15 2950904 2

Ending 33113:28 274,1130
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Table 2. 1.2 - Unscheduled shutdowns,

Cause of trouble

Neutron measurement system 2
Measuring instrument in cooling sysfem 0
Trouble of electric power supply 0
Farthquake 0
Other troubles 0
Total 2
Table 221.3 Troubles in JRR—-2.
Ltems Troubles
Equipments in cooling system 7
Measuring instruments in cooling system 3
Equipments in control system 3
Measuring instruments in control system 3
Neutron measurements system 3
FFD 3
Radiatfon monitor 1
Irradiation & experimental facilities 6
Others 7
Total 36
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Table 2.1.4 Fuel inventory of JRR—2.
5 g R B A0 R HA P # Bk B ARR L B R
R | R O SF7—v |5 A PSS [SE7— A | IR L L[S
FE e A R 4 0 0 0 0 0 0 4 0 0
§ RR—2 BEWAEL 33 {20 | 24 |32 |13 i3 0 52 | 20 | 37
J R R— 2 gt Z 0 1 0 1 0 0 1 1 1
JRR-2FIGBAME] 3 4 0 8 2 3 0 9 3 3
&t 42 24 25 40 16 16 0 66 24 41

(i) Shuffling ©Dr®, SFPF 77— —BERE L, BEAKDL LIEEWR,

Table 2 1.5 Radioactive wastes from JRR—2-
_ (Gas Dust Liquid waste
Nl id .
e 1 Ar *H Iong halfe [ ®°Br.*®cl| gross @ H
life mc!ied|'*®cs, etc.
Annual release . '
96x10% |20%x10¢ 78x10°7 [92x107? |12x107* |71
rate (Ci,”Y) '
Annual average '
20%10°° [02x10°8% [<21x107'3|23x10°!" [92x10°" | 25%x10° 2
Concentration{ gCi et ) ‘
Tabie 2.1.6 Whole—body radiation exposure for J RR—-2
personal.
1st 2nd 3rd 4th
guarter quarter quarter quafter Annual
Total dose
1,320 140 20 330 1,810
(mrem} .
Average dose
49 5.2 0.714 12 67
(mrem?
Maximum dose
170 30 20 50 250
{mrem?’
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Table 221 Data of JRR—3 reactor operation
Operation Power Integrated Unscheduled
f Cycle % Data t ime power shutdown
(hrimin) | (MWh) | (MWh)
Beginning 28768.07 2433388
Periodical 15~822 | o 0 2433388 0
38101 823912 0 0 2433388 0
: (discont—im;ance) 9/13~10/3 0 0 2433388 0
(discontr;gfance) 10/4~10/2% 0 0 2433388 0
(discont—i-nuance) 10-25~1114 0 0 2433388 0
e e 1145125 33141 0 2433388 0
(Test oneeltliom|12/6~1240 174:26]1607.7 | 2449465 0
Teriodical 12/%0~116 0 0 2449465 0
—~06 1/17~2/6 267 :55 /25984 2475449 1
: —~07 2/ 1~2.27 271:45{26699 2502148 0
' —08 2/28~3/M] 269:35:26304 2528452 0
' Periodical 3/21~4.3 0 0 2528452 0
Inspection
Total 1,017 :22 (95064 1
inding 29785:.29 2528452
Table 2.2.2 Unscheduled shutidowns
Cause of trouble
; ' Neutron measurement system 0
Measuring instruments in cooling system 0
Trouble of electric power supply 1
| Earthquake ' ‘ 0
Other troubles 0
Total ' 1
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Table 223 Troubles in JRR-3
Items Troubles
Fquipments in cooling system 4
Measuring instruments in cooling system 7
Neutron measurement system 3
FFD & FT 3
Conventional equipment & radiation control 6
Irradiation & experimental facilities 1
Others 2
Total 26
Table 2.2 4 Fuecl ioventory of JRR—3
Fresh fuel In core fuel| Spent fuel Total
1st MNU 4+(26) 0 1_7.%41(195?& e T
2nd MNU 114+(26) a 114+(476) 1254 (502)
Additional
MNU 0+( 5 0 98+ ( 6). 98+ (11)
1.5% Enriched
' 37 184 58 - 279
Uy,
Natural UO 2 59 2 (FTE 63
Total 54+(57) 243 445+(677) 7424-(734)

( OREEEABERT
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Table 2.2 5 Radioactive gases and dusts exhausted

from JI%Rr;B

G
Nucl ide s Dust
dlarp ‘H
Retease amount {(Ci) 55x1 02 1.3x1 0 | 22x1077
annual aver- |
90x10"7 21 x10 "8 <3.4x10°13
age (uCi/om) : '
Concentration
monthly ave-|<25x10 "% ~ L25x10% ~
<3.4ax10748
rage(uCi/e®)| 3.8x10"* 3.6x10"8

Table Zé.ﬁ Whole — body radiation exposure for
J RR~3 personnel

1st . 2nd . 3rd 4th
' ) Annual
quarter quarter quarter guarter
Total dose
350 330 2350 920 3950
(man -mrem)
Average dose ' ;
12 11 76 30 120
{mrem)
Maximum dose
100 190 520 180 790
{mrem) o .
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Tabie 231 Data of JRR—4 reactor . operation
Operation Operation Power | Integrated Unscheduled
Month T ime Power
days (hr:imin) (KWh) (KWh) Shutdown
Begianing 9,328:47 1L541782
1976, 4 12 78:31 91,527 | 11,633309 0
5 12 66:45 71176 11,704,485 0
6 3 17:44 29570 11,734055 0
7 16 95:23 146403| 11,880458 0
8 18 111:15 | 138768 12019226 0
9 14 91:58 | 177.273| 12196499 1
10 15 76:25 | 109374| 12305873 0
11 4 23:56 59807 12365680 0
12 14 81:11 96487 | 12462167 0
1977, 1 12 74:40 | 188013 12650180 0
2 14 83:59 | 195077| 126845257 0
3 18 114:02 | 309160{ 13154417 0
Total 152 915:49 [1,612635 1
Ending 10244:36 13154417




JAERI-M 7347
| Tahle 2.3.2 Unscheduled shutdowns
Cause of trouble
Newtrlon measurment system 0
E Measuring instrument in cooling system ¢
Trouble of electric power supply 0
V Farthquake 0
Qther trouble ‘ 1
Total 1
Table 233 Troubles in JHR—4
- Items Troubles
Reactor structure . 5
Cooling system 0
Nuclear instrument i8
Process instrument ' 1
ixperimental facility ' 4
Building & peripheral 1
Others 1
Total : 30

Table 2.3.4 Fuel ioventory of JRR—4

st fuel | 2nd fuel [3rd fuelldth fuel Total
: Core 0 G 3 9 18
Fresh fuel 0 1 0 0 1
,'}‘irg;l)oraiy irraaiated 0 3 0 0 3
speni fuel 25 19 0 0 | 25
Total 25 10 3 9 47

i = s
]
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Table 2. 4.1 Heavy water inventory at JRR—2,
JRR-3 and JRR—4
EEAR (K | BBREARE | AIREAXE |HREKE aerdizke (Kg)
51.4.1 (Kg) (Kg ) (K¢ ) 52331
JRR— 2 8,908 219 4 0 89 8,998
Jd RR—3 28158 250 102 321 27,985
JRR—4 268 263 - 263 .0 268
4 8 37,3314 732 405 410 37,251
Table 242 Stored heavy water
HEFENKE (Ko ) 4 A h (Kg) ity L AEHEKE (Kg)
5141 i3 A +of g E ( K¢ 52331
973 913 8 921 439 1,455
Table 2243 Becovered heavy water
EWREKE Ko) | % A A | $ooo#H L (K BN KR (Ke)
5141 | (Kg) B () | STEE B A E 52331
839 405 301 6 16 323 921
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251 H &

5 1 EEONEFoERARG, JRR— 3IFKRMMBSHECHRBLE T bamptr Lt
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@l o e TERL, PENEHRHC L - TESODBEM T 7o

ﬁ%ﬁ%@%%uLllgﬁ.Lﬁsoﬁf@okoFm.251K%%§%%%ﬁ@&$
BT _

1} JRR—2 s ABH

51EED] RR—2, VI ~1, 41v37BHLECs T 2BHEEH % Table 251 KR
F, B T e  ORFRENER s Y e 1l 4 &, BEEHTEOCLFH2LAT, BHEEAHK
IANRBBETE, HBTA, RIZTOMAL3ATEH 2o RROFMIFL4L2ERES
BIhi\ne '

oo VTILToORSEENL 1V 1 7 v Efi Lk, ZOliMoRHEEREHAIET
L aaft, 7B LT1T2@TH B, 09 LHNFMAEL O RDHFEE 45
THhoto ' ‘

S1O0v A 2rhbMo—99 £ECEHOUO, ORBREBHEVT -2 Ti- o, BEE
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COMIEFHNLOMWRETO~> P v 73 RA L o
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v BIEREKRRBRELCCBEO - D CBEIAE ELec b L6 1HF, 6 2
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%Eﬂ%%fu.%ﬂ$ﬂémﬁ%m%ﬁ%ﬁﬁébk%@ﬁ%<.%Wﬁﬁ#@UOz%
Li baBESESL -7, BNERG TR, KESSRIEEFTHNELALO TS o7

SEERHERETLAI26H, 61 9BOBHET 7. ChEDILANFREIL LB M
AAEROHESEBE6 0% T, A 8EFLVH20DDOEMTE ko REBHNFHICE S LK
B OBHER B 6 5w, TOMERARI ORE, £EARI OREGE, F PO
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IR ESBORE (Cu-64)ERE ESD b, '
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NEHotke 2721 28K, SETRCSHBHEBFELTFORL » vV BARBLOR
@&ﬁoﬁoﬁ%%%%%ﬁmlHwﬁﬁﬁ%ﬁm£%&<ﬁﬁbkﬂ,%Kﬁ&ﬁ@ﬁ%ﬁ
S a i, BIEESEEOBREEEY L. Lo CRIBHE, GEAFHEN 7«
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By B L, BEFRES 7 e QY RBIG LT e - A NMBERI S LA LI -TLIH0 -
CORFFER L #o

Table 25.2 KJ RR— 2T ABEEBENOFMARI £ 7o

2) J RR—3 K#iS5HES

AEEDT RR—3 e o EEAHBRA D, MEARNEMNBOBE, RERUTES v 1
sroSt hEERREE T ToOBMEREL, B6TV 17 v hbTFEES DR L. T ¥,
AEER] RR—20fBArESMCEBL, JRR—4, JRR-3OFM TH- TTCH
St bort bbb doT, JRR—3KIZMHEIE, 32#, 67TELDELo %, Table
2.5 3 CBHEBHABRILER T .
HEILCELL2M, l4BEORHETF 2o BREAWHICR A2 LEBHRT 0 MEL RS
CAFTT 2% %50, *OBREESE. tv—-vyHRIOKECHTCAAI N o
GHETRAEE T2 0, 53MOBK 21T % BHAMBIKCRE L &, BHELTT 2
53 LEbE ¢, PHFRHAEMA3 6%, *of (E&LTERARIORERCEKHE
%ﬁ&)ﬁll%%gbkom%m%ﬁfm.iﬁ.7ﬁyﬂrv&£®%%#§<,%%%
RIoE&ETE7 sibr bty vai@isd ¥NabENE DR

3) JRR— 4 K&iJ HEH
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35 MWH D ERICRE W 1 3R OB #5 1 0.5 R ICHE M S 7o
L) a s MERORER, HFEECIKEFSBERa, LR LA v I v BER~NOY
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b, BERSEARRETOARAED AL, BV A/ v R THAEBEC—HBELIT- %o
R IC S O R ST IR A RIS I L, BIER SRR, BARRRE T
fesR T Ak, BBEEHL TV D

TRR—2, 3, A BEEBOoCHEEREATE S 2 0 EBL, BFLRBO LN T D o7

JRR—2OBTEFHOEAZLOARDLEF I TS 4o
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BERTHS 2HEBAOTETS 5o

2) JRR—3 KL BEER
 ES VA MRS YA/ ETOAT AL n @ EFIHEER 5T, O ICRES
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ARESERHEA L, BRES TV bo |
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Summary of in- pile irradiation (JRR—2)

Table 2.5 2
BT # =) L
VT—1 VT—2, | VT—4, |&HHEYN |SSEREH & &t
YA L Avay 9 5 7,8
1 B £ 37 37
(5/17~5,/28) |18 & - 37 37
2  #% 3 1 13 9 41 67
(6/7~6,18) |18 & 2 1 15 9 46 73
3 H # 2 2 6 11 45 66
(6,28~7,9) |1E & 2 6 9 11 58 86
4 B 6 1 15 2 31 58
(872393 | # 9 4 17 2 42 74
5 # 2 2 4 3 26 35
(9-13~924) |18 5 4 4 30 43
6 ## 3 3 3 8 26 43
(104~1015)] 18 3 6 3 8 . 30 50
7 # # 2 3 5 7 44 61
(1025~1175); @ # 5 5 5 7 73 95
8 HE | 3 2 3 10 40 58
(1115~1126) | {8 # 3 2 3 10 72 90
9 T 5 2 1 9 11 T | 40 63
(12/6~12/17)| {8 £ 2 1 11 11 66 91
10 % £ 1 5 20 50 76
(1-31~2-11) | {8 £ 1 6 20 75 102
11 # # 5 36 41
(2721~374) | @£ 5 65 70
12 3 1 1 3 44 49
(3/14~3,25) | {8 #¢ 1 1 6 62 70
P £ | 23 26 118 61 426 654
ooE g % 28 42 130 62 619 881
Table 2.5.3  Summary of in—pile irradiation (JRR—3)
L i B L _
¥A o v VR V@ AEE w8
! 5 F leﬁ & .%::[ ok
5 B SRR B EE
6 e | 2 6 8
(1725~274) | A 2 21 23
7 ¥ 2 1 1 4
(2714~2725)) @$ 2 1 1 4
8 H# 2 2 3 13 20
(3/7~3-18)| B 2 4 3 31 40
- 24 6 9 4 20 _ 32
{8 24 6 4 4 53 67
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Table 2.5.4 Summary of in-pile irradiation (JRR—4)
EAFEL. T St 4 .7’ Dot . s
A B A i 4} 7 i 4k P i 41 cT
(a2 8 3 12 7 30
' 8 %4 9 6 26 7 48
| BE 7 6 i3 3 29
? 1A 12 7 15 16 50
. H# 2 9 11
{18124 2 17 19
; | 28 20 9 4 14 76"
A 51 32 12 8 14 118
o Fy 13 13, 4 2 2 1 35
& &4 26 24 4 2 2 1 59
o g 23 17 6 4 50
Virik-5¢ 36 26 7 5 T4
Lo HE 15 1 4 4 24
& £ 19 1 5 4 29
_ wrg| 6 2 3 1 2 15"
H B 8 2 4 1 2 1§
HH 19 31 6 5 1 62
L 18 £4 22 45 6 5 1 79
. #eae| 15 20 3 1 ag*
{iH $4 28 29 4 i 64"
) H#l 15 8 4 2 10 1 40
Hizkosd 23 20 4 pA 10 4 63
5 | 19 12 2 6 12 51
g5 34 25 9 7 12 80
| ##j153 124 58 30 83 12 463"
Gat _ '
s 247 204 71 39 108 28 709

«FHOBEEF 41 7 TORBHHRECER (3HS5E) 28T
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of experimental facilities in JHR—2

Table 2 5.5 Utilization
FEERFL EEREE O LK HEE w7 - = Fil F R 1
(oh i T 8L W€ & B i O B S @
R v WAL R | (5 HE2~EE12
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(TUNS) KRKE | |EF-KFHEFEREY 775/ | F 17w
\v % &
qT — 2 it K8 R FE | FEFREXEC L 2HE OISR Fe2~E1 2
( DMNS) o S S EE I 2B OFR 40
i F O I X AT
sk 7l T SR Ni S HHEGORIABHEOAE 2~ 2
HT — 8 (1SSP-ND) | HEKRF|)FTUHFBEACLIL2BWOL A F 1 » | V17N
7 2D |
(Zn: CrSe, OERBEEOAT L L
HT — 10 i FEHFEE | P TH | PETRUXBIC L DEOMER Ho~E12
(CTNS? I &F #oh M ALK L At oRt R G4
HT—11 BT AT | EE | WERTREEREFOMEENO | #2412
(N-TOPO? #ELH 5 34
HT - 14 o K e T-E | P T REXBIC L AEOHR %g«%l 2
| (PTNS—1) 7 AL
N HETHD 71V vaFoF . P EHcET S | B2~89
HT—15| STL o 0 bt i S N
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Table 2 5.6 Utilization of experimental facilities in JRR~3

HKER L FEEREE OB wEE W 7 2 = = F HAR T

H-2 KR FHSEE ST (B v ¥ L AKERSECET AH|ES ~FS8
(LTFL) 7 % ' yA LN

H—3 |@spi f e iisE | ERAY | RESE-F L 2mEmsE $g5~H8
(ISSP~-ND-II) _ T4y

H—4a | T s427 574 | vyt 7 | BEHBRAREORR F5~28
B wEHE 4T

H-5 |BCRBRER B D | R 52 BOREIRE OB |$5 ~08
(LHTL) H2u A AR

H—6 | 2r7tv-2~ztnz | BB | MERET — s 00M%R Fo~H8
-2 (CG8) 2 o (Esp#EO - oERME ) YA

H— 7 | fh¥E7Elr & mpE | TR XBL AEOTR F5~HE6
(ND—1) i | b4

KEARE | P FREACL 2SEEEOHT BTy 4o

_ bk | 5 v 2 v K ELES O P -FETT ERyAon
H-—8 |EETHFEFEE | BRbKF| Cu, Cra, Fes, MnSbOREMmFHEIFE S 7.8
| (ND—-M? - [El B Ao

KEKF | SBEEC L APHFRACHTR Fev Ao

HI-3 B P E | SAE A B TR R DA AR 5.6 7

_ Al i (CIC—-8K400) 4 2 n
RIG? B R s | mEE AR e ol ER 56
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Table 257 . Utilization of experimental facilities in JRBR—4

£ B OB = # A & b5l 22| % &
Hl T —n A TEREBF v OER (L ~3 R
HE T R wEtEEyOREREORE (9 )
%27 = ®om BEfhpeoBfkieey 77 v 7RBE(4~67)
, wOF H
VMR } T oAy 0 (T~12R)
b I A
g b KobawEaIm (9 R
A= 2 — EGEER AW ARG AN (9 A)
R I & THEOHEZE (12 A)
[RERYEEE A4 =a—bru s lEHERCLO, 12, 1, 37
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Fig. 311 GQGrouping of customers.

Fig. 312 Grouping of samples.
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Table 423 Maximum neutron flux for power up of

J RR—4
Irradiation Symboi | Maximrum neutron Maximum neutron 3 _
; flux at 2500 KW flux at 3500 kW Ratio | Reference
! pipes of flux. {ned . seed (0’erd. 300)
‘ JAERI -
z é th 43x1071% 88x10'% 205 memo
; 6417 (2500 kW)
T-pipe
Sf 60x10'" 13x10"® 217 u .
dth 30x10'® 58x%x10"7 1.93 u
{ S-pipe -
¢ f 36x10'F 58x140"'? 161 #
JAERIT -
& th 2.5x107 53x10'% 212 Rl-memo
. 6859 (2500 kW) *
D-pipe =
of 25%10 3.8x10'2 1.52 w
. R=4 P "
é th 23x10'? 46x1013 200 o
Pneumatic manua l
tube & f 7.0%10"2 R
*Ratio=¢max at 3500kW ¢gmax at Z2500KW
Table 4.24 Thermal neutron flux for power up of J RR—4
Irradiation Maximum thermal Posgition of thermal Date of measure-
neutron flux neutroh flux maximum ment and reactor
pipes (n/enf =sec) {from core center? power
13 19763 (1Y
43x10 Aem below
T . (2500KW)
~-pipe
PP iy 1976-11
88x10 10em below
{3500KW)
‘s 1976+3 (1)
30x10 Scm be l ow
g . (2500 KW
-pipe
e 13 197611
58x10 11cm be low
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Fig- 4371 Jig cutier of shield plug
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Table4.31 The check list of the fuel in reactor
core of JRR—3
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Fig. 43.3a Damaged key of cooling tube in J RR—3
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Fig. 43.4 Vailed spacer in JRE—3 U0, fuel,
(# 3010}

Fig. 435 Norma! spacer in JRHR—3 UQ, fuel.
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Table 4.3.2 Discussion procedure for dry storage

of JRR—3 metaliic natural U spent fuels
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Fig. 447 Neuiron ra irradiated fuel

Fig. 449 Components of ICF—3H capsule assembly.
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Fig.451 Corrosion test results of aluminum alloy 6061 specimens.
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Table 451 Numbers of pits
18 ¥ () :
B} : &% ~ o
=
7= 19
FERXBHEE —
= 14
7
A % AWK = 6
= 48
= 143
B3k BK —
= 29
; . 7= 118
G+ ERBY & KB —
= 8
' - . 7+ g3
HMetrERBEEKBHR —
- - 29
edE, a2 ) = S 69
B & KEBK ) 16

Table4_.5.2_Distribusion of pitfing radius

Y Fmm) | 005
) 006~01 | 011~02 | 021~03 | 031~04 |041~05
EX=XE ik ) *
FERAIB 35 —_ _ J— _ _
A A& AT IK 717 33 12 — — —_—
HeR s KR — 151 20 7 1 2
G £ ¢ & KK 33 35 50 6 —_ —
BrEERBELE KER —_— 47 20 17 7 —
T, 3 ) — b

- 9 26 18 3 1 e
B s KEB
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Table 4.5.3 Depth of pits

X ()
o BRE | BIE | EBHHE
e # 2 2 2
ERXBERE
= 2 2 2
g 7= 10 2 3
A A AT HEK
= 10 2 6
. = 130 1t 65
By B i KEHR —
= 100 13 75
' O 15 2 7
2B & aKEHK —
£ 6 3 6
= 250 10 110
e SRR KER
= 260 11 1040
HegE, 2270 - = 100 3 20
B & BT = 160 5 70
Table 4.5.4 Classification of pits
%5 E= 3 B K E B3 F B H
- EFn Ao LWL | BEE (£2Wh |BUD | Knfl %fg}{ﬁ}
# l & if B |=® B & (L & & | & &
. (D (e (fED (&) (& ¢ (i) @
FEFER B _ e - 28 _— — — 28
4 o o AZHAIK —_— — 51 65 —_ —_— — 116
HeBe i kER —_ 218 51 7 — — 256 33
H B B K — — 25 92 — — — 117
s B s KE
] 60 13 25 — _— 43 40 15
.(E .
Bvdx, 27 :
16 15 74 3 —_ 16 24 68
N~ B s KB
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Fig. 4. 6.1 Crushing apparatus of coated fuel particles.
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Fig. 4. 6. 2 Curves of load versus displacement of coated fuel particles.
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Fig. 4 6.3 Weibull plots of fracture load for coatings.

Table 4. 6. 1 Result of crushing test for coated fuel particleé (~ 20.000MWD."T).

Sample | temp.| fracture load fracture load difference

No. |av.°C/ (unirradiated) | (irradiated) kg %
av. kg av. kg

A~-11 867 | 2.43 (coating) {.86 -0.57 | -23.5
6.83 (kernel!) 5 12 ~-41.7t | =25.0
A-2 1267 | 2.43 (coating)| . 1.65 -0.78 | -32. 1
| 6.83 (kernel) 2.69 ~4.14 | -60.6
B—1 |1011 | 2.88 (coating)| 1. 75 ~1.13 | -29.2
6.72 (kernel) 4. 25 -2.47 | -36.8
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Table 4.6.3 External exposure dose of disposal
work on @—7 cell isolation box
NEEEEEER | A B C D E F G H I J K A E
7 o4 A aS iy F T *20 10
) — 70 30 30 | 30 _— 60 80 — | 30 30 327
L 5 HERE '
1) B4 mrem
=8 E L M N 0 P Q PR (20mrem) . F T
p J PR 3 bd b “;‘D
Zanay T 30 | 20 |30 Gl Rl IESEY: '
I 2 HEHE _ 3) XHxESHLA®D
B, Ay b NOA—2
DETRT
.. - |
X :X X
175 O 12 (50 Ko ]
. x x
350 70
w5 |8
3%50 190 X X
- - 380 380 |
Ky o AME (SRAYR) . Ry o AED Ry o ARE (FABHMMN )

HRUE 2=

MEEFRRY — A X —4
‘L SO0/

SAIE B ¢ 880518108268

Fig. 4.6.4 Surface dose rate of d—7 «cell isolation box.
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irradiated creep

test

OGL-1 Hastelloy-X test temperature 900C

s h oM & fH {H K )
AEEF =S g *
kg mit ) (Hr) (%)
' 1.5 0.5 G156
5.0 1.7
1.9 : 0.6 G14
L5 0.9 G1t7
45 1.6
1.6 0.9 G16
0.8 150 53
40 17.9 7.0 0.6 G18
2.2 0.9 G 7
297 2.4 G20
3.0 33.6
37.4 0.9 G19
987 0.9 G4
25 27.6 541 1.1 G6
3 6.0 1.0 G5
23 9113 9113 10.0 G11
897 1.2 G9
2.2 3096.2 11201 2 3.0 G8
1745 3.3 a10
30552 194 G2 2
2.0 31149
31746 24.7 G2 1
1.5 2667.0 13.0 G3 BBk
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Fig.4.6.11 (G 21 Adjacent to rupture point.

Fig.4.6.10 3 21 Rupture point.

Fig. 4 6.9 (@ 19 Uniform elongation section.

Fig. 4 6.8 G .19 Rupture point.
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s # x W
1) Hrsmm, RPYMEFEETE &), (1977)
2 HAEFETEL, MEFHRK 2»T &
(JRR-3&EHBOBM ), (1977)
Table 47.1 The progress of discussion
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Table 4.81 Release amount of Argon—41

from stack of J RR—2

¥ A 7 o & T#Hji i A
(Cih) (Ci)
R2-51=-01 0.3 6 1 8%
51-02 0.4 4 130
51—~03 0.2 4 6 6
51 —0 4 0.35 9 6
51—-05 0.24 6 5
51—-06 0.20 55
51—-07 0.17 45
51—08 0.2 7 73
51~-09 0.2 4 65
51—-10 0.3 3 8 9
51-11 0.4 2 118
51-12 0.35 96

MEZFOFGEREMR oy 4 7208175
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from each exhaust systems

Table. 482 Reliease rate of Argon
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X 2
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2T T 3.2 0.22 0.6
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Fig.481 Effect of Argon holding up ducts.
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Table 4.83 Specification of new and old ion exchange

resin column

Fig 483 Result of performance test for new ion

exchange resin column.
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