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Report on Operation, Utilization and Technical
Development of Research Reactors and Hot Laboratory,
April 1, 1980 to March 31, 1981 '

_ Division of Research Reactor Operation,
Tokai Research Establishment, JAERI

(Received February 2, 1982)

Activities of the Division of Research Reactor Operation in
fiscal 1980 are described.

The division is responsible for operation and malntenance 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, postirradiation examinations of fuels and

materials are made, and also development of examination methods.

Keywords: Annual Report, Irradiation Techniques, Radiation Control,
Technical Management, Postirradiation Examination,
Technical Development, Research Reactors, Maintenance,

Operation, Hot Laboratory
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Table 2,1.1 Date of JRR-Z2 reactor operation
Operation Integrated
Cyely No. Date time ?;;§§ Power Ui;fiiiiifd
(hr :min) (MWh) "
Beginning 43,832 : 36 375,759.4
R2-55-01 4f/14 v 5/4 275 : 52 2,656.4 378,415.8 0
Pertodical | 5,5 15/, 60 : 48 | 36.4 | 378,452.2 0
inspectlon | - ! -
R2-55-04 11/3 ~11/23 268 : 47 2,632,2 | 381,084.4 0
R2-55-05 | 11/24 ~12/14 232 : 49 2,208.1 | 383,292.5 0
Periodical | 1, 150 1711 0 0 383,292.5 0
inspection
R2-55-06 1/12~ 2/1 273 :55 | 2,656.5 385,949.0 0
|
R2-55-07 2/2 ~ 2/22? 276 : 27 2,636.0 388,585.0 0
R2-55-08 2/23~ 3/15 . 281 : 45+ 2,657.7 391,242,7 0
L. 1
! %
R2-55-09 | 3/16~ 4/5 79 : 36 385.8 | 391,628.5 1
[
Total o 1,749 : 59 | 15,869.1 0
Ending - 45,573 1 35 391,628.5
* Fuel trauble
Table 2.1.2 Unscheduled shutdown
Cause of trouble Ng?gﬁﬁlgf
Neutron measurement system 0
Measuring instrument in cooling system 0
Trouble of electric power supply 0
Farthquake 0
Other trouble 1 #*
Total 0
% Fuel trouble
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Table 2.1.3 Troubles in JRR-2

Number of

Item trouble
Equipments in cooling system 0
Measuring instrument in cocling system 3
Neﬁtron measurement system 1
FTD 0
Conventional equipment and radiation control 1
Irradiation and experimental facilggies 1
Others - 3
Total 9

Table 2.1.4 Operative Cycle and Spent Fuel Nos.

Reactor Operationi Locatiomn Loaded Fuel | Unloaded Fuel| Burn-up

Cycle Number C8E10T | plement No. Element No. (%)
55 - 01 . 54 | NB 559 NB 575 | 29
' 4C | NB 550 NB 576 ! 30

. | !
55 - 04 44 . NB 556 NB 581 24
55 - 05 24 | NB 557 NB 582 26
6D ' TRB 46 TNB 51 27
55 - 07 1A NB 569 | NB 583 26
| 5A NB 561 | NB 584 29
| 2B NB 565 ! NB 585 23
55 - 08 3A NB 572 NB 586 26
4B NB 564 NB 587 25
% 5B NB 568 NB 588 30
55 - 09 1B NB 567 NB 589 i 30
3B NB 570 NB 590 29
4D NB 566 NB 591 28
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Table 216 Fuel loading at the critical experiment

IEE | R &S #AME m A H U (g) MEE (%)
1 NB- 569 1A 9H 29 H 157.81 19.54
2 NB 557 2A 4 144.18 26.42
3 NB 572 3A " 165.53 15.54
4 NB 556 4 A 7 139.48 28.87
o NB 561 5A " 150.00 23.41
3] TNB 50 6 A 9 H 30 H 177.67 8.31
7 NB 567 1B " 161.60 17.39
8 NB 565 2B 7 150.38 1858
9 NB 570 3B " 167.69 14.53
10 NB 564 4B 7 159.69 18.45
11 NB 568 5B ’ 162.66 16.23
12 TNB 48 6B 0WAHE 14 187,72 13.30
13 NB 575 1C ’ 188.17 3.4
14 NB 573 2C 7 179.13 872
15 NB 574 3C g 176.84 5.66
16 NB 576 4 C ’ 190.02 2.71
17 TNB 49 6 C . i 178.43 7.82
18 NB 571 1D | 10 3d 170.83 12.80
19 NBE 566 4D " 164.49 16.06
20 TNB 46 6D ” 13702 29.27
21 + NB 577 5C ” 186.01 NEW
22 NB 578 2D i 195.88 ”
23 NB 579 3D ” : 19688 7
24 NB 580 5D " 19761 .

Total (24 &) 4084.12 (g)

Table 2. 1.7 Measurement of neutron source

chiFERET Al TRt A

MEksil | WE N E e sy | (Frrso)

VT - 1 |Gl B 24 cpm 5 R./h
C + 165c¢cm 60 cpm 7 R/h
L] 18 22  cpm 015 Rh
VT-7
@ + 165 cm 60 cpm 1.5 R./h

(1980 £ 10 A 2 B #WE)
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Table 2.1.8

Critical experiment

- w O R G B 5 B BF, 5TEE 7‘49"/3‘/ Fal
Ci~Cs Cs (cpm? /¥ {(cpm)
10,73
11:10 500 DOWN 17HR 165.5 102.0
11:20 DOWN DOWN " 1215 81.3
14: 20 " " 18 & 146.8 524
14: 50 y y 19 & 162.2 92.6
15: 45 50.0 ” 20 & 263.2 137.3
DOWN " " 188.3 111.2
16: 2C " ? 21 & 1915 1127
16: 35 " " 22 K 204.0 117.0
17: 05 i . 23 & 190.3 126.0
17 20 | " " 24 & 196.0 1224
17: 55 520 | " " 340.3 176.7
18: 15 " 30.0 " 407.0 2130.0
18 . 27 ” 50.0 " 492.3 256.7
18: 48 ” 70.0 y 616.7 286.3
19: 36 | 55.0 50.0 7 5433 257.3
20: 05 " 80.0 g 7300 357.0
C:,Cs *DOWN TH 1
20 30 123, ON~- MAGHEZE, "
50.0 #iTalE Eifi,
Dower
22: 40 55,0 64.2 ” SW Critical | £, = 6.78
=g 4K 7K
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Table 2.1.9 Radicactive wastes from JRR-2

Gas T Dust Liquid waste
88 89
Nuclide Hlar 3H Gross B Rb, “°Rb 50¢co 3
13805,etc
J
Annual releasel, , 102 |4 4x101 | 9.9x1078 [1.8x1072 15.2x107%|3.4x107}
rate (ci/Y) :
Annual average
concentration | 1.0x10~8| 8.6x1078| <9,9x107 1% 3.5x107 11| 2.9x1077|1.9x1073
(uCifemd) |
Table 2.1.10 Whole-body radiation exposure for
JRR-2 personal
T
i 1st 2nd 3rd 4th
annual
quarter quarter quarter guarter
Total dose 2,710 5,710 700 110 9,230
(man-mrem)
average dose - 34 66 13 2.4 115
(mrem)
Maximum dose | 94, 520 80 30 730
(mrem)
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Fig. 2.1.1 Block diagram of control rod
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Fig. 2.1.2 Measurement position
(Wear amount of Bollthread bearing - Ballthread slot)
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Fission Pre Lin N Amp Scaler &
Counter Amp Discri Timer
HT [ ! Li"ﬂof
Raote Metsr Recorder

Fission Counter Channel Block Diagram

BFs

|| Pre Lin N Amp Scaler &
BFy Countar Amp Discri Timer
Linear
Recorder
HT Supply Rate Meatar

Proportional Counter Channel Block Diagram

Fig. 2.1.3

Block Diagrams of Start-up Channel
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Table 2.2.1 Data of JRR-3 reactor operation (1980)
Cycle No. Date Opé;iifon ?;;E; Iniiii;fEd Ui;i?ﬁiiifd
(hr.:min.) (MWh)
Beginning 39,656 139 - 348, 425.6
R3-55-01 | 7“4/27 (3?3 ;ég) 2,598.5 | 351,024.1 0
R3-55-02 4/28“5/18 (ggg 238) 2,663.6 | 353,687.7 0
R3-55-03 5/19m6/ g ?ézg :Zg) 2,360.4 | 356,048.1 1
R3-55-04 | O/ 9“6/29 (égg ;3;) 2,655.8 | 358,703.9 0
T IO ) R PRSP
R3-55-05 | °f 8”9/28 (§§2 401 2,665.3 | 361,369.2 0
R3-55-06 9/29;0/19 (ggé iéi) 2,617.0 | 363,986.2 1
R3-55-07 10/2021/ . (338 igg) 2,668.9 | 366,655.1 0
R3-55-08 11/10&;;30 (ggg jgg) | 2,550.2 | 369,205.3 1
R3-55-09 | 12/ 112/21 , (323 ;ig) | 2,235.6 | 371,440.9 2
?iZéiiiiiﬁ 12/22%1/__4 ( 0 igg) 0 371,440.9 0
ra-ss-10 | 3V (26023301 2,610.9 | 374,051.8 2
R3-55-11 | 120, (2002 300 | 2,670.9 | 376,722.7 0
ii:éZiiiii 2/lam?,/n ( 2 igg) 0 376,722.7 0
Total 2,935 :19 28,297.1 | 7
Ending 42,591 : 58 376,722.7 L////,//f/”

) : 10MW operation

time
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Table 2.2.2 Unscheduled shutdowns

Cause of trouble
Neutron measurement system 1
Measuring instruments in cooling system 1
Trouble of electric power supply 1
 Earthquake 0
Other throubles 2
Total 3
Table 2.2.3 Troubles in JRR-3
Ttem Troubles
Equipments in cooling system 6
Measuring instruments in cooling system 6
Neutron measurement system 8
FFD and TT 6
Conventional equipments and radiation control 6
Irradiation and experimental facilities 1
Others 0
Total 33
Table 2.2.4 Fuel Inventory in JRR-3
1. Classification by publication 1981. 3.31
MNU U029
#*
Ist | 2nd | 3rd | total { 1st | 2nd | 3rd | 4th | 5th | 6th |7th |total
KMP-A 0 0 g 0 1 3 2 6 1 41 65 | 119
KMP-B 0. 0 0 g 0 12 39 63 80 45 41 243
KMP-C | 711 | 814 | 300 | 1825 65 35 21 7 3 0 1] 132
KMP-D 0 0 0 0 0 0 1 0 0 0 0 1
total | 711 | 814 | 300 | 1825 66 50 63 76 84 B6 . 70 ; 495

* Nat.UQ, (NUO,)
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2, C(Classification by nationality

MNU U0,
TAFA USA | CANADA | total | USA(NUO») | USA(1.5%EUO,)| total
KMP-A -0 0 0 0 2 117 119
KMP-B 0 0 | 0 0 39 204 243
RMP-C | 264 | 609 | 952 | 1825 21 | 111 132
KMP-D 0 0 | 0 0 1 0 1
total 264 609 952 1825 63 432 495
Note. KMP-A : Fresh fuel storage.
KMP-B : Reactor core.
KMP-C : Spent fuel storage.
KMP-D : Other fuel storage position.
Table 2.2.5 Radiocactive wastes from JRR-3
Gas Dust Liquid
Nueclid
gellide 41, 3 Long half Gross 3
r H . H
life B,y
Annual release . 3 -5 -1
rate  (cify) | 110 7.4 — 4.4x10 2.7x10
Annual average
concentration | 2.1x107% | 1.2x1078| <1.2x10713 | 1.0x1077 | 6.4x107"%
(uCi/em?)
Table 2.2.6 Whole-body radiation exposure for JRR-3
1st 2nd 3rd 4th
Annual
quarter quarter quarter quarter
Total dose 560 2,130 1,800 1,900 6,390
{(Person mrem)
Average dose 5 19 16 15 39
(mrem)
Maximum dose 60 160 170 270 350
{(mrem)
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Table 2.3.1 Data ¢f JRR-4 reactor operation

Month Opﬁiiij°“ Opi;iifon ?Eﬁﬁ; I“iiiiifEd Uf;iﬁii;ifd
(hr:min.) : (KWh)
Beginning T 13,455 : 20 20,776,481 -
1980, 4 17 115 : 31 | 264,507 | 21,040,988 0
5 18 115:50 | 251,477 | 21,292,465 0
6 1 2 :58 2,967 | 21,295,432 0
7 18 115 44 | 153,231 21,448,663 0
8 17 115 :55 | 229,273 | 21,677,936 0
9 16 108 : 26 | 208,478 | 21,886,414 0
10 17 114 :39 | 282,955 | 22,169,369 0
11 16 104 : 58 | 211,232 | 22,380,601 0
12 5 28 : 27 81,245 | 22,461,846 0
1981, 1 14 92 :39 | 148,517 22,610,363 0
2 15 99 :19 | 193,431 22,803,794 0
3 8 43 : 34 29 | 22,803,823 0
Total 162 1,058 : 00 | 2,027,342 0
Ending | 14,513:20 | _—| 22,803,823

Table 2.3.2 Unscheduled shutdowns

Cause of trouble

Neutron measurement system

Measuring instrument in ccoling system

Trouble of electric power supply

Earthquake

Other trouble

Ol o Ol OO O

Total
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Table 2.3.3 Troubles in JRR-4

Items Troubles
Equipments in cooling system 1
Measuring instruments in ceooling system 0
Néutron measurement system 6
FFD 1
Machine room & radiation control equipment 4
Irradiation and experimental facilities 1
Others 1
Total 14

Table 2.3.4 Radiovactive effluents released from JRR-4

(Apr. 1980 ~ Mar. 1981)

Classification Gas Dust - Liquid waste

Annual release

—3h: =1 | 2 f =1
rate 8.7%107 °Ci-y : 0 2,6x10% yuCi-y

Annual average

. <1.8x1077uCiecm™3 | <1.7x10" 1 3ucicem™3 | <5.7%x20" /uCicem™ 3
concentration

Table 2.3.5 Whole-body radiation exposure of JRR-4
and of sections personnel

{Apr. 1980 ~ Mar. 1981)

, 1st 2nd 3rd 4th
Period Annual
quarter quarter quarter quarter
Total dose 0 L 0 0 20 20
(man+mrem) i :
Average dose o 0 0 0 0
(mrem)
Maximum 0 0 0 20 20
{mrem)
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REHER R A 2 S EIRORB A ZRMICHEY, KRB AZHEEEITV I 5 900 ~ 9.9 Vol
BB AR L, R BRE T 2BEROERIITOIEP 57
(6] 4 # vacHustleig

£ A UREES 2 EERE L, B4 OMERBIE, 6681m® (DD—2), 20022m’ (DD -
1) THote DD-2EE 1, 244 20D~ 7 LRNDREA 2RI X5 EARDORKER
A4 v OEMO D BERE LD SERHRSE» P -

EREA 4 v RERIE I EE - b ) o VREOEEEE L, 4 4 v RERsOEKILE
2fm] (3HS) EHELA, BBEREKR AV ZPRIEORHITE A » o
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2.4.2 BIFIE O/ Bk S

1) FHBBRROER

55 EEOCHEI B A HHFEREOBA DI Table 2 4 5iT/R? . JRR—2 TREFM~DF
AN, 19K, IFHELOORENT 1 K (REBREL 0 E»5 0B LETEHDFy ~ 58
ik BELHTETRADY) T, FERICEY 2BEFREIE 34 TH S, JRR— 3 TH,
BEIRHIC D 33 REEFFELLZAN, FHELLOMER 1K (Eoxy 7 FTo@eH
HRRAOLY) T, FERCEY 2BEHTEEIR U MED 132 &, &BRRY 5 v IReHED
385K, EERCTOETH -7, 7, JRR—4 T, 10AFEHTF» SZFALN, FEROITEHE
31T ERTH- o,

2) (EFE BRI D B

FREFRIC I 2 A FREHT K DKE % Table 2 4 6 IR d, KEZOFNHEHEED N
T&H =1,

JRR=ZEUJRR—-3 &b, BEZHEICHECRENCITE LT aEKICE D, EEZREITE
KO Y F U LEENKEFEERC TR LI

243 RITEME

1) JRR—2EGEEKBETOAM

JRR—2 OEEGHM E L THEHL TV 2 EKBERETFOLLE 000, @i ilE
LTWd, EKBEDET (BE: %3mol %) i, FAGEBTORTSEES LD, ¥
I 50 FAT R AR AR BT it RN R L oS E KB ICER L, £ 0%, WoERERLT
Fckth, HEETRTER TSR U, SROMKE, 7 v /27 v RBECETOHBER LN
i I FICREERE o il - fo

2) JRR—3EFEKEF 7 2 HREEIHOBE

BRI Ehi&, REREK, BIEK NS LEREEROBHEELZITOR T L,

AR L, RENCE KBRS LB SRRV IET 270 0iREEKEILHOE, FEK
DERBEEENBRIEZHEL, TeEmTOHE R -7,

3) JRR—3Eft EKEE OMlE

JRR -2 OEmEKEEE, JRR—2 LEHICEXREBEZEGNICHE LERTA4OTHE
41 FiCFE L e BB AN BT T H 5, IR 53 i L 7o KERSY DI 5 A 588 (
HICEHBEEEY [C1L) L, BE&SETV, BRISIEIEASEREEA L, £0%, B
554E 3 Hic N 2R ME L8, XB7 7L 7 v R EDOBICL A IERECETEHE
AL, BREBCLERELA. LU, BE, BMHEIRETLT Y703 vF 4D ARR
FOBREIL/ A XDRESRON Y o vy F U ESBRLTER L.,
HEEKBEPRETS L, EAERINLTEKEESAIT T 220, BERKDOHBEEHEL
SO, AEBLELETTHE(RETLOINEREDEME DT EL <2, Lid-7, #
BB LB KR SRR IR T 5 LB B B,

4) JRR—3 ~ U= A FEREEE O AR

JRR—=3DEKDAN-HFALLTE~NY D LEENS WOVl % U FICETFL 2ESK, &
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EEZTHHILFFEERESEE DA 1) THREM(N,, O, Ar ) ZBREREZLTERL, ~
J o LB 95 Vol % W ER X 5, EFEEidicl, &%, EEe% DR-1) THRHER
BRI E > TRELKBERENREZBEEHESFEKICS S LERL, BEXENZOERIT &
BEBEAFIEL TN D, ~) v LIEREEE L, H 464 5 Bic A RE, BI04 E 12 A
M RREEE TN TOERL TEM LI, %7, INTTCHEARCHEBLTVLZAHFD
DHV— 422 D~ — XHHHE L TA8% LB L 72, M 56 F 4 A 1T EEREEEEE R0
FRTEELAZECASHREODHV- 428 D5~ O 407 XWBREL f2o Bi5ee LE OB EWT (
G ABREL, DEV— 4B OREBEEELED L TN 92 A2DEREILLZ, LAL, ~
Uy LAEERERETO ) 7 AEBESAREE M od, SO, RHKBRERLEREEN T
LHATHEL, BBEOHEY L= — s VTR F LV ROSREERL . TORE, ~
U LERBIIEER BETI8Sm' hr, FEAH03 kg fom® ) D¥LD Im’hr BBE L -
fro ~U U LTEBREBEMETFLABRRB=ZAFORELEELSNIHEAL T 2 = ERAKRD
CSHROAESTE TR TREBEARELSRETCH L, FUARSEHERDOINYST H 50K
AR LD EL T AL EICLDFEINRETH B,

5) JRR— 4 ik A8H#R/KEE OHAR

#ikid, F&LT, JRR—2ZFIRR— 3 OHERE KR RUCHERBRETE T — v OfFiEK
ELTHEELTWS, JRR— 4 D#KELEEE L SffiZkd JRR—2KRU JRR-3 IKE#BEKT 5
@i, JRR—4 O # KB = AN 50 SR B S, MK B BRKEEE, ZRERAT
HEIKT B Y4 7T, WEFIB5E S FICEKREEL 75 - 7o T DR, EIEEFICIREKEL 70
SROBE ESEORESERNTHZ Z LML, MAKREREED 2 v 7Ly vALEES
EHs v icitdgd 5T L kD EKATGEE 1int, B, ZOMOBATICRBERLEDP -1,

6) JRR—3{E REEREHTETEE £ 7 OFEH

{BEFE RS KO LABRE Y 713, REURN BEEAFELRELLSEFL L, FR
EEEOMOOAFERFLL - TEIT VD, 37, HrvFdrnzpry—-nBThHh, -
BRI Ry PR RANENB TR S H BT LR E LS, v Y FER v TR EBHLIS
Nk, Ky Fiddy PRTHBCEPO—MHERSICHENLORL REEESN b DEEN
L7

7) JRR—3{ER B BEIHEEOWE

JRR — 3 {8 5B EE ic 0T E, UWEERTIK BT, Hy ¥ OHTENBAEL,
INERETINEND ot Ay DML, By ¥—~y FEFEANsE EFTITO £
Fhidk B, BRIRBROEEREOHN,» SE ORMLEFNEES S, (O, WELHI -
T, Hw - DEGETHRFLEOHECEAL D A v ¥ — BRI EEEZETEDOET
EiTotoe %1, BEATORBUMHSTEELHIBTEZOBEGT 7S,

2.4 4 EINEHE
1) JRR—3 RERBRKE A AD N v aH~OREICDVT
(1) @i
JRR— 3T 55 EEE | 44 7 VAR HBEGEDICEKDAN— TR THE~T TLHD
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RERA A BELS LR TLIHREHNS SN, COBELIROBEREBESERERL 2 BRE L
bDTHEH, ~U VLRIKBIZBRRUICBAROSTHEEL S, REA A TREKK
B CAHEKRODBEREEES LR STHEKERRD A 4+ v RBEBROMHEEE LK TFEE5,
D44 »RBEEIEOERCDIHDDEKEABDERICOUB O ARBETH L. WAE
AEREFALS v 7 Y75 v oDy AESTH -, BREBERKO 12 v 0T
WIET LT, KNy FYORABELON L, MAEFOEANBEIS WAL ATHET
5, BEORKRMEEEMNESE LT, BEARE 100 L5 TRERKE FIREE S O ME R OB~
HAL, TOHER, ~) o sTAD~OREAFARRITILED, ~) oL T2A0OREEH A
BERED LI, SHCRREEFRREZELONE TV =0 L7 ¥/5y 2 v DERHBET
L7358 R ES OILAPBELSE NS, LDk, REEREFZGOKIOBELE~T
LIAPRBEN A BEDOREEFERE Lic, —HOREHES L EOMHBHBAIAD~T 2 4
FonD RRIC >0 TR L 7,

(20 & &

AN T LAARPEORBEAIAEBENS FRTIEREBE BHERBA SN, TORERVIR
LRI BHIRRIEA R (VR ORBIZLEZHDTH -1, THICIE VROV y + /A2
BT LN EDRENE St —7, REHERRRE N 2ok ME o0 Tid 53 EEH 8+ 4
ZINCHIOTREEA RBIC b ) F o6l LTHREHL, TOP)FULEEKRSPOD MY F
THATHBLENPRELIL sfcfcdh b U F 9 aBIEAKSAEC T DA TRESME L.

(3) AERER

HRER A A hO KRS RE I ST (SHAW Dewpoint Meter ) THEEMICHEIEL 7z T
FEGtoBITEFEME, —20°C~20°C kAT 75/ m* CO,~185g,/m*+CO; ) TH
Lo Fl, NNYLHARDORBAABERZIHID (N 0ot EBHER fofFzrso=
PSS TTRIE Ui N U AThORB A2 BE LERKOEBESEREOLE(LT Fig. 2.4 31T,
EHRRBRA XKD E 1577 2 BEOEEFig, 24 4IKRT, ~) 0 AROREH
2 EBRUCEE LSS FEE 1 4 7 iz F 08 2800 ppm, 077 0 cmE TER L1z, ~
Vo LthD R ER A A B L ERKOBESEEBE R RAEICEREEALLLEE, ReCBDL,
Fo A VTRIBTETEICE -/, —7F, HAEERRBRAT R D OKF R A IICHEMO E6 %
RLT03, CNOORIESESRE~) T AhORRAT ABE RO FR RKAHERKR A 2D
RERICH > 1o L EAHLHIT T 5 LERICREEHS DMASEA T S o[6BiEE2RE L Th b,

4) & &

SEAEHELHEERENT THREL TEL—BOMTHEREEEL, KHEERRKET R
DA T LR OREBBCOOTRI L, mEBEE~N) 9L R0EKELAVERERT
LEEEIL ->TOEY, FlLrvoxwd (DyV-60) 3EHME (] ORETH -7z, 531
Hig, [TB) L TH1T0 kg OFKBEFRE OT-5) K Frryanfk, COREHLLID
D, V60 i (B8] L CHFFEEERS I, MLy LENA0ERPREEREICKD, K
ERRBARADNY 7 6R~DREEZHIEL TOREELZONR B, —7F, O3 FESE
447 0) T TEHBAADOKMELITOARZEREL TS, COTEETTITK
BEHRZREAND LRED Y- A REHELL TR EERDLTN S, FL Y LERTBOLTR
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IR - - B A R A R~NEAL, TNHSIEEES v A v o5 FEE
1144 2 VOB RBT AGOKSY (1g,/m**CO,~10g,/m*+CO,) &L TREHSNK
LD EELNE, L1 AT, REBREREAZZISITELTVEANY ¥ LRADREEEFHIC
JE TR B SR BN 230 m® 4 4 2 L DEIATREL TS, TORLDRANFRFICHTY
CBARREEHETH 1000 g/ 4 7 VTHD, LD EFBHRTBIER - LB AONDLERE
Bac BN L, BESSRKECERL T DL THESN S, CORBLTEK
BEIC A CEFIEERT S L HAREN ZARP 5~ 7 2R DRBIZE 16D EF
55, WIS O BORE LI RN TIA L TS alkekseE <, LD
FBICEA L ERSBRA KRBT ARNBAL TS EBbN 3, £hid QCHETER
HOAEREP TS - KD FOFHBEMZ 0g,/ M CO B EEE-TVE, @LOET
K E R Y F Y ABEEEEL TR, BEK (MY F T ABE2X 1070 #Ci/ mL) AR
556 4 A 7 WELBESTIE AT ThTETLE REDELLEMTE S, —H~U T
APDHEE N R EEIL T DREEEARME L, COTEREKEEALTENLTLHRE
B lnid, LnLBEESOREAEA LEBAREEBOFEKELEET S, LORDLE
SOMEE L TREARDRBREEEE S €5 SR, ~) YA TERTE LS UNEEE
CTBBLELD S,

2) JRR—2, 3, 4itkid 5 kKWK OKEER

(1) £ans

SEFFIC BT 5 REHKOEERIBEARELEINTVS, BHEFEINETE, 209
HIRR - 2AEML TV AA, JRR—3, 4 2L THEHENTVE Y, BRFFOKEAH
IR AR O R P ORI L TH TS

{2} HMEDKEFHIRRE

TRR — 2 (3 TIRiS EIK B E ARG 400 m® /day, BFRH 4 kg day OEIGTHIEL T2,
TRR—3 1 EUK# 360 m® /day THE LTV 5 (BSREOHMETR (T OETEM
XA D1, HEMARBIELEVESEL) , JRR—4 FHEMOMBRIREL, T5m' /day
DHESTHEARERMGL T 5,

(30 BAK, ZiREEKO(LESR

KEFFOENR T TRSHKEENRL, pH, E5E8E, SR14y, I vLly
v, BV LA Y EFQFRL DV TO Lice SFEERE & bicHikkE, BREGD
BUEBRE AL B RE Fig, 24 5~Fig, 24 TR G,

{4y # =R

JRR — 2 HBEY 4 7 VABLTEA 4 VBEL LRE—ETH Y, BXEEE P HLBL
R (CREBHACHTAEROEE) b 23~24 LRCEHEENTV S, JRR—3, 4
N TIE RS HIKDERGEBED FASRONBHEEI RS (L - TDH ThF MY T
LA FY, ANV ILAF Y EERLTVS,

{5) ®& &t
.mR—&4&%+hU¢A4¢7,ﬁwyﬁA4i?®jﬁﬁ£@£#—w®ﬁ%ﬁ%i%
1, (TSI BREL T2 b BRKEEBPTUENS 5. JRR-3 BEBFIZHEH
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LELEKLEHE0T, SHEBEROMEEE AR TNEE 50, JRR—4 IKRW TR D
SERSRROEREEHRLTED, MRKECHT 2 ALBELBRTILENSS S,

Salid HR KRS & A7 TIRGBEVKOEBIREEZ RITL /o8, HEAOETRE, /i
Mg 52 54 LB IERIOBRABROE S S K LTV ENEASE0L,

3) JRR— 4 #ZHE 8 ¥ Ly B EYOSR

{1} @Coic |
JRR—4 TEE BB LFEPHERE, FLyBRNOSHEEIDERE L. CORERSUA» S
DN EG D, H50IIEFERIT X5 FRO RSB E Licopd D hlbFatric & DR
L{HT,

(2) SFFHE

1) pHERUBRIEE

HEEH 1g 20— f —CREL, #K 100mﬁ%ﬂuif%%%ﬁi@ﬁﬁJ:cﬁpH’HﬁlﬁELf:a
w) kA EEBAER

HEH07g By FIERIL, BE110°C TH O BREEL, Bad 5Kkaa%E Rl
RICEBLIFC AL, BIER 850 °C T 5 BsRIAE, 7oy — s ATHG LIFE L THARE
AR T

) BB

AR B0l g A - A — i BRIL, BEBSa LEMATNEL TERT S,
oM (1+1) B mLENATINAL TSR EZBRS L5, BH%F 500mL
DARTFAICAN, KREMATEREL 500m LT b, CORBERFRIETIHIL
fla

(3) ZpiriER

SETEER%E Table 2.4 TIRRT,

4) #

HOGRA Ly EONBEMSTOER, #4 USRS TH O wt %, BREETH SwtZ
TH T 8, BBEAFKCAER LD X DpHMBR B -0 b o EHI AR
BOAEEEOBES FREZI0FD Y 7Ly ¥ a2H202, 72 vBExY) yv e VBRO
BAERE B ERCERLIBYETHS LY SN 5,
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Table 2.4.5 Spent fuel in storagepool

JRR- 3
JRR-2 ERRRY 7 v JRR-4
| Lo e g =z
A AR KT R 75 100 385 70 7
frE~DZ AN 19 33 o 0 10
T i SO 1 1 0 0 0
= 93 132 385 670 17

Table 2.4.6  Analysis of pool water in JRR-Z and JRR-3

HE R JRR - 2 JRR- 3
7 — vk pH 55~ 175 5.84 6.55
BEREBE rgcm 10 > 2.0 1.43
?ﬁﬁfﬁi}pc 'mé 1x 1074 > WRIBELT | 718 x 107
b FLBEpCL ME - 170 x 107° .10 x 107°
& -4 °C 30 > 25 11

Table 2.4.7 Results of sludge analysis of heat exchanger
drain pipe in JRR-4

8 H S HTE (S wt%)
pH 337 ™!
Cond (#@g ecm) 231 **
Ko on & 1.84
R 8.99
Fe; O; 88.44
Z Ot (Ca,Na, K Mg 0.73
*1  H7K 688
*2 i 1.22
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Table 2.5.3
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Summary of in-pile irradiation (JRR-2)

3 P At B
4 5 A4y o /A Pnic & | Pnick| #4210 | Poick .
LRE | AEFF R H | AER| &E
7 | A7 VT-10| VT-4.| RiREES | RIS | VT-4. | Rt
6A 6B VT-1 U |5 78] 20min| Xmin| 5789
e 6C 6D VT-12 < ;
1 % 2 1 1 8 2 16 30
(47°21~52) | 18 # 53] 3020 | 514) 9 2 33 57(9)
2 e
(9,29~10.710) & % KB T R B 2R B
3 t % DR FPEED L
(1020 ~10731 )| 18 #
4 # %5 2 2 6 3 6 1 6 | 31
(11/10«»11/21);@ £ 5 5 2 6 3 7 2 17 47
5 é{#ﬁ 7| 4 0 i 3 6 4 s |34
(12/1~12712) | 1 # 61201 515 | 202 | 805 3 6 4 35 67
6 3 1 1 8 4 25 42
(LA19~1730) |1 & | 61(3) 2021 | 514} 1 17 4 30 85
7 LeE s 3 1 8 1 4 2 48 67
(279~2-20) | @ % 63| 1 {1} | 8 1 10 Z 69 98
8 L O 0 1 1 8 8 35 56
(3/2~313) |8 % | 63 1(1)| 201 504 8 11 63 96
9 E] O 2 1 1 2 7 13
(3723~4.73) |8 % 31(3) -2 Cor2102] | 404 1 1 2 7 22
. i % 20 5 4 18 17 41 15 153 273
S @ # | 37 14 14 00) | 39 21} 17 61 16 254 452




Table 2.5.4
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Summary of in-pile irradiation (JRR-3)
® it A Bt 4
N B |[PA20VEBEY| Palcd | Pnick B | w20 Pnick B | Pnick3
A (1C<) | REME GREE) 1C<0 | BHWRE g%ME| & 7
7 Ly VR 5 (1hr | (1 hr | VR H(1hr | #Qhr
v Ve 1?13)—1.3 P?P)—Z VG §p)—1.3 ﬁf)’ -2
1 & & 2 2 7 11
(4/14~4,725) | 18 # 2 2 9 13
2 # # 2 11 9 1 1 4 28
(5/65~5,16) | A # 2 12 9 1 2 5 31
3 | 10 7 : 15 33
(5/26~6-6) | 8 % 13 12 211 28 55101}
4 5 1 9 11 4 4 13 42
(6/16~6.27) —ﬁ%j%z 1 10 21 511) 8 18 631(1)
5 4 & 5 7 2 5 27 a6
(9.15~9.726) | fH & 5 8 2 b 31 52
6 % 5 2 8 3 0 2 6 21
(1076~1017) | 1B # 2 8 3 212) 2 8 23 (2)
| 7 % 5% 3 3 4 0 3 g 22
(10727~1L77) | 18 3 4 4 1i1) 7 28 4711}
8 1 8% 2 5 1 0 2 12 22
(L17~11728 | & 2 6 1 IO 4 14 2841
9 1 # 2 2 2 0 2 26 34
(12°8~12-19) | @ # 2 2 2 101) 5 38 50 (1)
10 " 2 8 1 2 5 18
(1712~1-23) | B & 2 10 2 2 7 23
11 1 ¥ 5 1 1 3 11 21
(2,2~213) | % _ 6 1 1 4 27 39
Rl 19 70 42 13 19 135 298
& &t
EE 19 a1 l 57 22 (T 34 211 424 (7)
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Table 2.5.5 Summary of in-pile irradiation (JRR-4)
i AR P AT )
o o T o et T T &
T4 7| SovA 7 [BEBE] THA7|SN47| B
Ry 7 6 1 14 3 31
‘ 8 # 21 5 2 14 12 55
HHE 25 5 4 12 1 47
> fid %% b a2 36 12 5 12712)
"
& FHEIHA
& %4
HE | 34 7 3 19 2 85
i & 52 g 42 22 2 127
2| 28 5 23 1 57
° # 48 5 25 1 78
B 13 4 23 | a1
’ & % 24 5 26 1 56
, %] 19 4 1 23 1 43
o e 30 4 4 30 i 69
% # | 16 3 13 32
g 1 %% 37 10 17 64
| 4 1 10 15
12
G 11 1 11 23
i+ & 7 1 31 1 40
1 & & 14 1 37 1 53
] 4 3 1 18 1 37
’ & 29 6 9 40 2 . 86
S 54 FEEHETERRD
’ il 4% T 7T oy TEEEA
o %y 167 39 10 186 7 4 413
S ma| ss 562 93 | 234 8 17 739 (2)
&)« ) AOEEGEREERETT .




Table 2.5.6
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Result of silicon dirradiation

D AT L »~ 4 7
r B HE(kg) X g (kg)
4 35 74 18 67
5 21 44 20 80
- ~ B B B
7 17 36 10 40
8 30 63 20 80
9 21 44 11 39
10 31 65 21 84
11 22 46 24 95
12 o 19 7 23
| 20 42 13 40
2 21 44 15 52
3 _ - _ _
5t 227 & 477 kg 159 & 601 kg
* DBLU LA TOEHER 1078 kg
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Utilization of experimental facilities in JRR-2

| A 4 )
EBRE| BRI~ AEE
A 21 £ B A A
1.5. 6| @B 0 5 MnP OEShOREEORE
iy i PPt oR B RRD BIEB OBEE T 5
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ﬁﬁ%ﬁ®¢%lﬁk 9 | Fe Ni Mn &0 #MBHELOAE,LOMDBES =~ 24
FREUT LS8 AHRIET S,
& 1 | OCukDA ¥ F=~HhL—1 5@ {N{CHy), |, Cul £, DHEHORIE
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HT-2 | DMNS | X BIC LR 5% g 5 | @TiMo® Wak Bilic & 5 8B il O Mg Lo
HEDHEE % [6.809 Fe CragoltiEzR
3 7 TZF VLA (5US-304) OEEHBONE
1 | RBEETLAC T, B—EETIC B THE S 5815 9
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B 4 ~ "
F 4 X 7 — (CuMuAf) &£ OB
{7 5 ATz~ AT EBERFEO I HOEBNF -5 LB L5
HT-g | pANSI| FTIC & BHIE ST TR TS 5.
D 6 CHREMnZn)icth#F4 3 TRIELEBA @ <70 b2 B0 T
etk kDT
~ SRR R 7 1C £ 5 2R RO T
| TOFBRRL MM F v — 04
g |BTFEPORDIPETORE A TASY, FRERRCNTT, &
DOEELTHF O x i AF—E(t, BEREOEE, O HEd 5,
9 | REPHIHILKES SEEENEPO#E €4 v FOREKDORAIE
1 | SEBz <y p oAt —Fick ZEFPNercitation GRE
- F-#EL I & 4 | B (R OB N O BT ST
HT-8 | ISSP-| k2ot 5| #EfE~Y v AEEIC TS St TR E I L B R o R
ND-1 % 6 | SARHK, CuF ) Lol T4 5 CRALABAL 2 £ v HEEH~ 5,
x 7T | SRR EEIC £ BNy 5y — v DIBEE O
8 | HLE (Ag, S) DEk ok i BB RELOEIE
9 | itk FIEEERELIC L A 18 TiRE OF 3
5 1 | Mn, Sb O AERMEHEL
EFHE?@ELU‘ k 4 7/7'3' /‘fté‘%@ﬁﬁﬁgLﬁ
HT-i0| CTNS < T+ 24 g 5.8 | v LEY - &4 ORKEE
YOFR = 6 | Mn,—-x Crx Sh OBIRENE .
3 7 | Mn:Sb @R & E2EBEFR ORE
Cou k DIE W EELOFIE
) PG (BSBEN SR cEalb L8P -rEE TR TS Bl
i k] ROBR T £ 5 THEREF,
r}fa’ wEAAVICE| & 45 |PG (BABER) 077 7 RETHEE(L Lz S FREZH T
HE-| 5o, | SE&EO| 1| 67 |Hxofae, tOMOETEN (M777) 2#E.
o | FH ; g |PCD77 0 RETHE(L LI MFUTREL AT, S HRITE S
=& ® BAENER, MEREOERE D, |
o PCOBESTYS o/ N L HB#H FEELHN TS, Ge s
FORBECHERTRAOCTSHIERATI.
& 1.6 | B A S ot/ AL E
hEFRET| & 4.5 | i ABELEEORE
HT-14) PINS | xgiexzyn) B 77 [© g T HHEA G L BTE T/ B RGEL
OB E % 8 |Fe &% (Cr, Af) KL 2/ NI FHER
9 | Af, Cu, Fe &&ic X 5/MEEEHAIE
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Table 2.5.8 Utilization of experimental facilities in JRR-3
) A A E 8
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HA ¥ B A B
B A E—Th
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FEETHANREL R F /4 2 fn%éﬁ}?ﬁ-%i&ﬁkiﬁ*’@ﬁlﬂﬁﬂﬁii& h
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T e
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K ET 5,
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15 |EBER
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PEF | BHERRLO | T T [EE—REE A B 07 hORE
H-4 ! 54 |HE% N 5 |Kodak CAB80-15BItL Bt 5w 7 « Lo FEOER
5574 5 |78 IBNaovAN—siEEFT o7« Iy FEDER
® = = 9 [7& Ao b T oy s a5 ° 4 HEORE
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BIERICEE S | @ | 2R C RO RRRER
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PETIRET R | g
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DI LRG| T
BA|l 1 |Ta-Dicdk 2SRt ScCrOOBERAE RN 247 .
PeEEcEs R Al 2 |CuMaBgh@%E - T T oM @EE DEE T IR T E
P fES 5,
Ho7 |ND-1 | PHFREUX B K| 48 |#iEF, REETCr&2OSDWERAES &,
i L a4k (EBN3 (5.6.11 |E{LemoEIT
e (& 3) V-Ti D&F , RiRECHERERFLT 5,
SRELOBME @ik | | |Mn,Get BETHEL, BEMHET S,
RBOUR 9 |FerSo, DHAMEOTHE |
B K| 10 |FeNMn&& OESEEEELOHEED: OMn OBS =2 v b AEIET 5
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mable3.1.2 Request and performed experiment in 1980
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General appearance of fuel assembly

X-ray radiograph of fuel assembly

General appearance of fuel rod

data of fuel rod

scanning
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Fig. 3.1.6

Results of OGL-1 Fuel II PIE
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Metallography of fuel compact

Metallography of ccated particle

Fig. 3.1.7 Results of OGL-1 Fuel II PIE
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Table 3.2.1 Manipulator troubles by each types
v 7L SE | RERE | A-Fov TP AL Y &Eiigﬁ X100
M—-H 11 4 8 187 %
M—-7 15 3 9.4
M-G 1 2 6.3
M-8 16 5 4] 187
M-—29 19 1 13 406
M- 8HD I 0 0
E — HD 2 0 0
e — | 3 2 g 6.3
& &t | 68 10 32 1000 %




Table 3.2.2

JAERI—M 82- 017

Defective parts list of manipulater

L ) B T Efi—_f;—g% <100
A XigF—7 24 462 %
7 - 3 5.8
£ ¥ 6 115
M = 4 7.7
B R R 6 11.5
F 0 fih 9 173
= By 52 1000 %

Table 3.2.3

Causes of manipulator troubles

{Including presumptive cause)

] ” ) R RS A
W R B R HEA Y T aTEE X100

# 1k 20 741 %
RSN 2 7.4
PELAR 2 7.4
AR 0 0
Z D 3 111
& oz 27 1000 %
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Table 3.2.4 Manipulator troubles on caves

. e b B A

- 74 OB L A i " <100

HBe A 2 6.3 %
p c ! 5.1
” D 1 5.1
MT 3 9.4
DT - 1 1 31
DT - 2 | o 31
DT - 3 1 31
DT — 4 1 a1
CL - 1 2 | 6.3
CL - 2 2 6.3
CL - 3 ] 31
ST — 2 2 6.3
2 A 1 31
o B . 6.3
UM #iNo 1 1 | 51
. Nob ! | 31
. N7 3 9.4
L N8 2 6.3
St — No3 2 63
. Nob | 1 5.1
SH— o 4 1 3.1

=i 32 . 1000 %

_778_
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Table 3.3.1 Decontamination of gaves and cells

K W4 B o8| B dpf/mfcmz ’H‘E%}% oW
4R 20 ﬁg%ﬁigﬁ%ﬁ FP | 10 13 TG Ay
#H178 NRG++ 22 0 | FP | 10° 4 BRI G
N = E S FP | 10° 10 T4 Ay
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12H 184 R B AL Cs 108 4 ”
28 38 SusoEmmEs | &S 100 . ,
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ZH16H STl T EEY g;’ 108 4 LT 54 Ay
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Fig. 4.2.1

Fig. 4.2.3
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Driving of a pile (total 95 piles)

i

Reinforcing bar in the basement

Basement being maked waterproof
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¥ig. 4.3.7 View of the reactor top of JRR-2 after
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Table 4.3.1 Specification of Mo irradiation equipment

BOs % & H: e

NYERE) T F e R
= # & ¥ 4k OD570,ID144 ., 1515H

# H: Pb., SUS 304

B OB $14000 kg
7)o 2 4k $34, 250 2
¥ B A1050 . Ni, Pb
B #: 5
TA Y- Fe 4k 615, 6000 2
| # B - Ni
SFe - s—Lo NI | R & 1000mm/min, {3 150mm/min
311&%7 5100mm
Bz ¢ 17sec/pitch
ko 7o
B & & Z fk : 500 x 620 x 580 H
# E: Pb. SUS 304
F OB #1600kg
oo 7 "5 B Fyr7EA ZH
O
e 4k OD41 (F&D . ID36, 3829 ¢
¥ & : A5056 A6063 SUS 304
EEEERE (A5056— SUS 304)
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Table 4.3.2
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Results of reactivity measurement and shield test

B g & —018 (%ek k)
AR A ~ 0.1 (#Bok k)
X B E

Mo ++ 71 - 0.1 (%>k k)
Pb ++ 7% -003 " (%~k k)
[ & & Lf 4 (mR.h)

6 A fLigREE
F v R RE 0.7 (mRh)

O A R
ERkEHEE | ++X7FM@ 60 {mR.h)
(N ERE) a T FHE 20 (mR,/h)
*) R2—-55-—05HNIZHIE
Table 4.3.3 Result of irradiation test
(Ci gMo)
4 7 04 05 06 07°* 08~
.77 209
a7 43 0.6 1.45 1.48
1.98 212
Mo B
‘ 2.89
# A .79 2.0 154 2.53

2.80

#® QT4 Z0FiAE 0844 7t F4 7T 2 FHBE
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