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Anmual Report on (Operation, Utilization ard Technical
Development of Research Reactors and Hot Lzboratory e

(From April 1, 1989 to March 31, 1990)

Department of Research Reactor Operation
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

{Received August 30, 1990)

This report describes the activities of the Department of Research
Reactor Operation inffiscal yvear of 1989. It alsc presents some
technical topics on the reactor operation and utilization in details.

The Department is responsible for operation of the research
reactors, JRR-2 and JRR-4, and the Hot Laboratory. The research
reactor JRR-3 was reconstructed to enhance the performance for
utilization., The first criticality was achieved on March 22, 1989, and
it subsequently went intec operation.

In connection with the reactor operation, the various research and
development aclLivities in the area of fuel management, water chemistry,
radiation monitoring and material irradiation have been made. In the
Hot Laboratory, post—irradiation examinaticns of fuels and materials

have been carried out along with the development of related techniques.

Keywords: Research Reactor, Annual Report, Hot Laboratory, Reactor

Operation, Post Irradiation Test, JAERL
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Table 2.1.1 Data of JRR-2 reactor operation
Cycle Mo Date Op(ehrat-ion' time| Integrated ‘ ?E::;rated Unscheduled
r Imin ) power (MWH) power (MWH) Shut down
Beginning 66026 : i2 5832868
01 4/3~4/23 276 : 05 25903 5858771 0
Maintenance| 4 /24~ §/14 6 27 0.0 5858771 0
02 5/16~6/4 246 : &0 23174 5881945 ]
03 6/5~ 6/25 276 1 33 26575 59085290 D
04 § /26~ 7/16 270 : 46 26578 59350098 0
Perlodicall 747~ 9/24 241 36 0.0 5935098 0
05 9 25~ 10/15 280 : 37 26870 50619638 0
06 10/16~11/5 277 - 09 265091 5988559 0
67 11/6 ~11/26 276 1 386 26684 601.5143 ]
08 1127~1217 279 ¢ 33 26464 6041607 1
Maintenance |12/18~ 1/7 000 0.0 6041607 a
09 1/8~1/28 192+ 52 1,790.4 6059511 1
10 1729~ 2/18 275 16 26554 6§08606.5 0
11 219~ 311 274 ¢ 27 265872 6112647 0
12 3N~ ¢/1 272 27 26553 6139200 0
Total 3230 14 2
Ending 69256 26 65139200
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Table 2.1.2 TUnscheduled Shut down in JRR-?

T
Date Cause of trouble
1989.12. 19 Earth quake
1990. 1.16 Neutron measurement system

Table 2.1.3 Troubles in JRR-2

[tems Troubles
Equipments in cooling system 0
Measuriag inastruments in cooling system 1
Neutron measurement System 2
FFD l
Auxiliary facilities & Radiation control equipments 0
Irradiation and experimental facilities 0
Others |
Total 8
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Table 2.1.4 Summary of refueling in JRR-2

01 1D TCC 043 TCCO019 3018
02 3A TCC 044 TCCOI14 2517
6 A TCC 045 TCCO29 2237

3D TCC 046 TCCO02Z21 3068

93 5A TCC 047 TCC028 24.40
5D TCCO048 TCC0Z3 3178

a5 1C NB 700 NB 698 1455
3C NB 701 NB 699 1625

5C TNB 85 TNB 84 1573

06 2C TCC 049 TCC 003 3717
§C TCC 050 TCCO018 3650

07 4B TCCO051 TCCO030 2762
5B TCC 052 TCC 031 2894

08 2A TCC 053 TCC039 2553
4 A TCC 0556 TCC 034 2982

3B TCC 057 TCC 033 2131

09 2B TCC 058 TCC 032 2616
2D TCC 059 TCCO036 2631

11 1A TCC 060 TCC 041 29.36
12 1B TCC 063 TCC 035 3248
Average Burn -up 2707
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Table 2.1.6 Radioactive wastes from JRR-2Z

Gas Dust L.iquid waste
Long Life Short Life
Hlar £l Gross Y 3n
82pr. 1311 etc. 88pp.138Cs etc.
Annual release
2.0x1013|5.5%101} 2.1x10° 3.5x108 1.2x107 18.6x103
rate (Bg/Y)
Annual average
concentration |3.9x1072[1,1x107% <7.1x1079 7.5%1077 1.2x107%|8.6x10%
(Bg/cm3)
in JRR-2

Table 2.1.7 Whole-body radiation exposure to workers

1st 2nd 3rd 4th
Annual
quarter|quarter quarter!quarter
*
Total workers
188 215 200 202 291
(persons)
Total dose
5.7 2.0 4.5 7.7 19.9

(person mSv)

Average dose

0.03 0.01 .02 0.04 0.07
(mSv)

Maximumn dose
1.2 0.7 0.7 1.0 2.2

{mSv)

L

* The number of persons worked in JRR-2
(Dose film badge)
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Table 2.2.2 Radioactive wastes from JRR-3
T —
Gas Dust Liquid

“AI' SH SDCO ISTCS SDCO .’IH

Annuzl release :
0 0 0 1.ax107 4, 0x10° 5. 7x10%
rate  (Bg/Y)
Annual average
concentration | < L.6x107° < 5 7Xi07% | < 9.4%107'° 1.9x 1072 6.0x107* 8.5
(Bq/cm®)

Table 2.2.3 Effective dose equivalent

to workers in JRR-3

1st 2nd 3rd 4th
quarter quarter quarter quarter Annuzl
Total workers #
{persons) 172 211 174 280 417
Total dose
(persons = mSv) 0.0 0.0 3.7 2.0 3.7
hverage dose .
(mSv) 0.0 0.0 0.02 0.0 0.01
Maximum dose
mSv) — — 0.3 _— 0.3

#The number of workers monitored

in JRR-3 (dose: film badge)
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Table 2.3.2 Unscheduled shut—-down

Cause of trouble
Neutron measurement system 1
Measuring instrument 1in cooling system 0
—%rouble of electric power supply 0
Earthauake 0
Other trouble 0
Total 1
Table 2.3.3 Troubles in JRR-4
Items Troubles
Equipments in cooling system 2
Measuringinstrumentincoolingsystem 1 ]
Neutronmeasurementsystem B
Machineroom'&radiationmonitoringsystem 0
Irradiationgzexperimentalfacilities 0
Qthers | Q
Total 9
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Table 2.3.4 Radicactive wastes from JRR-4

" ‘ Dust (Gas Liquld
uclide 590, 3801 e 50(q 4 24N
1

Annual release 0 7.1 10° 0 0 4.0%10%| 8.4x107
rate { Bq/y )
Annual average
cmm?é?iwﬁ) <2.4X107% (<1, 5X10°8 | <5, 4X1073 | <7, 81073 3.3 6.9x10-2

{ Bg/cm

Table 2.3.5 Effective dose equivalent to workers in JRR-4

Ist Znd 3rd 4th Annual
Total k
otal workers 64 75 1il 80 143
(persons)
Total d
ota 0se 0.3 0.2 0.2 0.4 1.1
(person- mSv)
Average dos
verage dose 0.0 0.0 0.0 0.01 0.0t
{ mSv)
Mr i =
aximun dose 0.3 0.9 0.2 0.2 0,7
( mSv)
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2.4 HEFORMER

0 41 HFEEOK HFAEHE

(1) BFEFEoEKER
JRR*&kmB”3&UHmf4Kﬁﬁé%ﬁﬁ®ﬁ*®%@ﬁ%%T%bZ¢1~Z&4

it

@ 2E0ZEH (Table 2.4.1 Zi)
cmR)ZTM,ﬁ*ﬁ@%4ﬁyﬁﬁﬁ%®ﬁﬁwmibHkg@ﬁ*%%*%ﬂ%ﬁ
Ltozt,Eﬁ%@ﬁ*ﬁ@%%fyﬁ&ﬁﬁ@%ﬁm&m,ng@ﬁméﬁﬁbko
N EKES 21 kg TH 70
ﬂm=3fu,&%ﬁ@ﬁmﬁm%um%m@%%ﬁbkoWﬁm@ﬂﬁmmrmm
(ﬂ%ﬁ%Z@)&%ﬁ%EKMMQfﬁéo:@%ﬁ%ﬁ*ﬁ,%%ﬁﬂ%%ﬁyiﬁ
ﬁ%@ﬁmm,ﬁ*ﬁﬁi4v«®%ﬁmﬁﬁbﬁo
JRR— 4 Tid, ZERES Ske, GV ERED 15kg TH > 7o
Eﬁ*ﬂﬁﬁ%%ﬁﬁ*ﬁ@,ﬂmf2,ﬂmf3,ﬁmf4ébﬁfMjwkgT5&
@ REEAEKDES (Table 2.4, 3 EY)
ﬁmfZ@%ﬁ%Emm,%K%@%%fyﬁﬁﬁﬁ@imm,ﬂm-aﬁﬁﬁm«@
%ﬁ%?ﬁﬂg%&h,EE%HMM@T%%OﬁBJ3TH,%K%ﬁ%%fvﬁ&
ﬁﬁ@ﬁmk,ﬁmﬁ%a4y«®$mﬁﬁ®tbmkgmmt,EEEMMMgT%ao
Eﬁ%uﬁﬁéJHR—&Lme3®%ﬁm%m®ﬁ%§m9&kgf£éo

@ [EINEKOES (Table 2.4.3 58D
JRR— 2 @ WX E/KEE, FLEIR. FARALEIN R T JRR ~ 4 AR EAOBENC LD 58
kg%MLkoﬂmﬁSTH,E*@H%N@%ﬁﬁ&@?JﬁkgﬁwbtoJRR44T
M,HMEK8@%§K§77E£ﬁLtOEﬁ%ﬁ%ﬂé@ﬂﬁ*ﬁ&(meLJRR*
3, JRR—4&4HET16,012kg TH %o

@ SROFER
Eﬁimﬁwé%ﬁ%ﬂwﬁﬁimﬁu,%ﬁ%mﬁwme@,%ﬁmﬁmﬁgwkg
EW%*ﬁm&mkgﬁ,%W®&%EK%MMA%kgT%6OU£,ﬂm-Zﬂme
3,ﬂm—4%ﬁ:&@&%ﬁ%Tmmz44wﬁﬁo

) JRR— 207K« ## AEH
ﬂmeQK'ﬁZ%ﬁ?—9%Tﬂma45&§FgZ&lK%To

O ' K
E%ﬁﬁ@ﬁ?mm<,pHm%@§@@(5~8)®ﬁ@Wﬁ%ao

@ BUEREK
%ﬁﬁ@K@FU%ﬁAﬁ§®ﬁﬁﬁiﬁﬁﬁbopHM%EEﬁE(5~8)®ﬁﬁm
cH D, BKERIAE, WL3m TH 7

@  IKEEIK
ﬁm,:m%wm@pﬂumfn%%@%ﬁﬁ(6~9)@ﬁ%mﬁﬁb,%%%m%m
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A5 138 ~ 185 1S, “cm, _iiaEikas 255 ~460 uS/ ecm TH %, Tk EIR R o A
4, EEA 10 ppm CERET 5 & 0, BEFEkhREOEGL . BRForisER,
I ERR B O KD AB LS BB AE B 5T6ke TH -7,
@ ~Uygas
81~ 1294 7 VETFEEEO~ Y 7 ABIEETE, 4 7 W FEH 07T vol X6 TH %o
NS AFr— VA V=Y 10E, A BvV-—r3MOAF 13METY, H163m' o~
S AHRAER L, ~ )9 LA RAHOEARY ABER, BRGEALT0.03~0.10
vol 9% ITHiFs Uto, CALICEE D EERHI R, 10 Bl TART 480 LTCH -1,
® A A vasHtis
EAERIZ D £ 4 v HRtls (DD—1) 25k U7, FBRRE 13,630.8m" (27 % 1
g OER) T B, k7o, BERBKROA 7 VRIS I ERRL, EEEEEEY
2,500m® (841 7 MEH) THb,
8y JRR— 37k« #REE
JRR - 3 MiEEOBEKBHEANBICET 54T » 7, EkEEH @, By v 7, BHKE
BT A 4 VSIS E R OB 5 4 VITiTO, 2ENRR T, 266ke TH 5. EKRFLS
v 7 ~OENKERICOWTE, E4TRTHLT 5,

4.2 TREIF o e EE
(1) FHEREOEH

S AR O R BT I B U AR E SR oMt A Table 2.4.6 10 RTEBOTH L,

JRR— 2 TREHE~DSZ AN 20 57T, BHlh S OBMARES -, FERC BT 28T
WEL T AT H b JRR— 3T, SUEDOROEE QBRI D > o, FERICET ST
L, RSB RS No. 2 12 U0 BREHOT K, &BRAY 7 wHEHA 8k, FEFRIAK
R O R B LT98 ATH B, JRR— 4 TIREEIEEHUC £ b 3 KT AN, FE
KB LB 6 ETEH L,

(2) (EMFERRKkOEE _

EEFEICHET S JRR— 2 RO JRR— 3 @AIFMETR K OKE i, Table 2.4.71Xmd &
B0 T, BEHEKOKEMEREREEENTS 5,

JRR— 2 EEBEMEE I BT, A S ) 7o A REOREBHKRE LT
YN 25 m° QRO A T o fo, TSR D, R ) F U ABEE, BIEEXRD 330
Ba/m £ oML EED 200 Ba /m £ £ THWAOT &, 0%, WMHLHICHS MER
KD HREERDEEIL 20Be, mlFTERLTV S,

JRR— 3 @HFREE# BV TH, EELH R 4 v SREIRORVET R LR
Fodh, QEOBTSHEOMIESHE (M-t o YR) BiT- 7, TOROELEEIC XD KHE
No. 2 OKOBEHEEEE &, BEHBREIT LML -T 5,

4.3 BRERE
JRR— 315 w4757  MBOBRHICH>WTHE, NRF v 27 2RVTET LEFIC
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Table 2.4.4 Heavy water gross inverntory in JRR-Z,
JRR-3 and JRR-4

N %41 2.3.31
JRR—-2 17, 146 17, 036
JRR- 3 23, 142 23,199
JRR- 4 1,276 1,258

&3t 41, 564 41, 493

Table 2.4.5 Results of water and gas analysis in JRR-2
J R R - 2
& K& B & (nol¥%) 97.2 ~ 97.4
p H 5.58 ~ 6,93
e [ #mEAC 0,07 ~ 0.19
{(uS/cm) BiEEEO 0.02 ~ 0.17
S K| &pmathiry X E K 9.95x 102 ~ 3,10x107
| (2 69><10 2~ 8.38x107%)
Bq/m 1 T AT R e e ereeame e
{(uCi/nl) ¥ H E K <1 1 ~  2.52x19}
| (¢2.97%1075 ~  6.81x107%)
&y atEEY X B OK 2,28 10%  ~  2.82%10°
(6 1;><10 2~ 7.61%107%)
Bg/m!l U Sy _— R —
(uCi/nl) 2 o8 FH oK 1 52 ~ 2.41x10¢
| (4.10x10°5 ~  6.51X107%)
Ry Frr L EES MBa/ml 4,76 > 10
(uCi/nl) (1.29x10%)
~N) T A ANY Y LEE (volx) 93.92 ~ 98.9
p H 5.47 ~  6.43
| BT BiEEAD 0.77 ~ L.11
BUEREERAK | e T
( 1S/cm) MmO 0.07 ~ 0.62
FUFTLBE Bq/ml 1.05 %102 ~  2.14x10%
(pCi/ml) (2.84x 1073 ~ 5.78x107%)
. H K& pH 6.45 ~ 7.4
TR HIK
- W® % #M Kk pH 7.95 ~ 8.6
0 pYFTARRS, RTFEH10 MWEHY 7Y 7 1 BEGEDE.
2y ETAHAHLIOMWEYLTY 7 L EEECE.
*3 1990, 03, 23R TE.
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Table 2.4.6 Spent fuel in storage
J R R - 3
¥ K Ne 2 s R EES |
JRR - 21 JRR -4
e BmARHLY 5 v
U Q2 :
#OE % B £
AIEE B ARAT R 51 407 8 3 1,798 3
= A 1 20 0 0 o 0 3
# H 0 0 0 0 0 0
EE{X&?J@EM% 71 407 8 3 1798 | 6
Table 2.4.7 Chemical analysis of pool water in JRR-2 and JRR-3
Wi Al | JRR-2 JRRS
7 - e K pH 55 ~ 75 6.1 7.1
BREZ8E (28 . cn) 1020 F 1.5 1.1
4 &b o . . ~
(%%,Ej; 5&%%/% {(Bqg /mt) 3.7 MIHEELT MIBRELLT
P FOLEE (Bg /mi ) — ! 290 84
& & (C) LT 24 20
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Table 2.5.1

Number of capsules irradiated during 1989
fiscal year in the research reactors

= i i = B &t = it

. 112 223 335

JRRAZ .............................................................................................................................
i % 211 334 545
¥ 152 383 535

JRRA_4 .............................................................................................................................
& % 473 707 1180
= 264 6506 870
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& # 684 1041 1725
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Summary of JRR-2 in-pile irradiation
during 1989 fiscal year
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fiscal year

Summary of JRR-4 in-pile irradiation during 1989
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Table 2.5.7 Experiments conducted during 1989 fiscal year
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in JRR-1 laboratory
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Table 2.5.8 Utilization of experimental facilities during 1989 fiscal year in JRR-2
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Table 2.5.9 Utilization of experimental facilities during 1989 fiscal
year in JRR-4
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Table 2.5.10 Number and weight of silicon crystals treated for neutron
transmutation doping during 1989 fiscal year in the
research reactors

JRR-2 JRR—-4
VT-9 D/t 7 LA
17 A H O ERE ke A F | E=m (e F # | ER e

1 41 102.0 1 g 11.9 23 105.5
2 30 7.4 5 10 2.5 8 30.8
3 34 4.4 8 = # ® &
4 38 98. 9 T 18 28. 8 15 56. 0
5 5 121.0 8 16 25.5 25 77.9
6 44 103.3 9 12 18.8 21 7.7
T 15 113.1 10 |

E Lol = %
8 37 107.0 1
g 32 6.3 12 0 0 10 51.9
10 29 7.5 1 0 0 23 103.7
11 37 78.3 2 0 0 17 89.7
12 36 94. 2 3 0 0 10 54.2
it 148 1147.4 it 59 106.5 158 646. 0

2 f 6654 1900ks
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Table 2.5.11 Experiments conducted during 1989 fiscal year
in JRR-4 laboratory
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Fig. 2.5.1 Percentages of irradiation classified to purpose
during 1989 fiscal year in the research reactors
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Table 3.1.2 Requested and performed experiments in 1989
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Table 3.3.1 Decontamination works of hot cell
i E | B e % & 8 wa e ELEAR w W@
ke |[MESerHECHIRE  |170] 3T 506 |[2EvAY
LR LUE |y ) o |V EICEE S R G sres| 33 | 2 2 |RETRY
sH20| A (RBRET D RE ol s 2 s l2@eR
ADH g |MELRE vics 4 | o6 28 | BERMER
ASE M (e vEREH RS Bres| 40| 4|10 |RE TR
sH2iE| MT  |SREBEECE I BRE 137Cs| 4.0 3 4 | BHET AL
SATET oL |micstms T > B oS0 | 6 12 |RE TR
SR260| A A (REBERICEIRE gl 4.0 | 4 b |REVARZ
(78 sm| BEN | RWEEBECESRE Ses| 40| 2 3 |®ETRZ
TALAE] MT |SEEHCHED MR gg o] 8 4 2ETRY
A100 | BB C |NEREEBACHEIBR | ae| L0 4| & BAXMER
PRalE | EmEEREE T CHS R 0| L0 | 2 5 [8ETRY
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AE| 1§ |mmmmmmgcgiRE || 91 1 1 (REvAY
SE2IE| MT [PIEBEREICHEBRE g 40 | 3 4 |BERNETE
0f 18| fLEA |BHESBETCEIRE (o] 160 | 2 4 [BETRZ
WALLE| SH1 |[HEHREBKTHEIRE 1070|307 | 20 2 |REITRY
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AUBT gt |EmexRsEchIRE Diebino | s 12 |BERAMER
CRuE| MT | REHBELRBC SRR | G| 40| 2 4 RETAZ
128128] SHS |BtYEIERBETHEIRR Cs) 0.5 1 2 |[2Ev A7
1ZAiE| MT |RBET - AERSEOEH elS| a0 2l 4 |BRE RS
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3.4 WEWER

341 B &
¥&i$§m$wrﬁfmﬁmfiﬁthUM%ﬁﬁﬁu,mﬁﬁmmﬁ%ﬂﬁﬁﬁﬁﬁﬁ
DHAE, V=T RALOKE BERBHALNOCKESFTSH S,

3.4.2 BRHMEMEYIE
K S AR o EREE R B R OFERPHIEE L Table 3.4, 110K,
HE, —EPKR SR - T,

3.4.3 EXMHEYE

F o b S HIMGAEES LB RERUAKE) DEDRELEE Table3 4. 21nT o

Table 3.4.1 Radioactive gaseouse effluents from Hot Laboratory

(Main Stack)

fas Dust
Nuclide |Annual release | Annual average | Nuclide [ Annual release Anmnual average
rate concentration rate conceptration
(Ba/y) (Ba/cn®) (Ba/y) (Ba/cm®)
BSKr 8.3x10° < 6. 7Tx107° $37(Cs 0 < 1.1x1071'°
AT 3.2x107 < 5.9x1073 1258h 2.3%10°8 6.2x107° |

(Sub Stack )

Dust

Nuclide | Annual release | Annual average

rate concentration
(Ba/y) (Bg/cm®)
137Cg g < l.I1x10°t®




Table 3.4.2 Effective dose equivalent to workers in Hot Laboratory

JAERI—-M 90—166

st Znd 3rd 4+h Annual
quarter quarter quarter quarfer
Total workers 195 129 105 115 265
(persons)
Total dose 2.8 0.0 0.0 0.0 2.8
(person - mSv)

Average dose 0.01 0.0 0.0 0.0 .01
(mSv)

Maximun dose 0.4 0.4
(mSv)

(dose:film hadge data)
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Table 4.1.1 Results of thickness measurement
o M o# No. 1 CSHEET No. 1
W] A % (mm) Im W B (um) ]
| 10734 | 198942 {i 2 A A 19734 | 10808 | {H #
o | P e | o | | i | e
1l 5.0 | 575 | 4.90 | ECE 41 6.00 | 6.00 | B.00 B
91 5.80 | 5.50 | 4.90 | # 121 5.00 | 8.00 | 4.80
21 6.00 | 6.00 | 4.30 43 6.00 | 6.00 | 4.70
4] 6.00 | 6.00 | 5.00 44| 6.00 | 6.00 } 4.30
51 .00 | 6.00 | 4.9 45| 8.00 ' 6.00 | 4.30
6! 6.00 | 6.00 | 4.60 46| 6.00 | 5.50 | 4.80
71 6.00 | 5.50 | 4.40 47| 6.00 | 5.75 | 4.30
gl 6.00 | 6.00 | 4.80 18| 6.00 | 6.00 | 5.60
9] 6.00 | 6.00 | 5.10 |49 6.00 | 5.50 | 3.0
10! .00 | 5.50 | 4.40 Iscl 6.00 | 5.50 | 3.80
11| 6.00 | 5.50 | 4.80 SU| 6.00 | 5.75 | 4.30
127 .00 | 5.50 | 4.80 52| 6.00 | 5.50 | 4.10
13] 6.00 | 6.00 | 4.90 53| 6.00 | 5.75 | 4.90
141 8.00 | 6.00 | 4.70 54| 6.00 | 6.00 | 4.10
15| 6.00 | 6.00 | 5.10 |55 6.00 | 5.75 | 4.80
16 6.00 | 6.00 | 5.80 56| 6.00 | 6.00 | 4.90
17] s.00 | 6.00 | 4.90 571 6.00 | 5.75 | 4.00
181 6.00 | 5.50 | 4.90 58| 6.00 | 5.75 | 4.80
9] 6.00 | 5.75 | 4.60 59| 6.00 | 6.00 | 5.50
20! 6.00 | 6.00 | 5.40 50| 6.00 | 6.00 | 5.30
91| 6.00 | 6.00 | 5.80 l61{ 6.00 | 6.00 | 5.70
22| 6.00 | 6.00 | 4.90 a2 | 6.00 | 6.00 | 5.30
23] .00 ¢ 5.50 | 4.10 631 6.00 | 6.00 | 3.80
241 .00 | 6.00 | 5.80 s | 6.00 | 5.50 | 4.30
95| 6.00 | 6.00 | 5.30 651 6.00 | 5.50 | 4.40
26| 6.00 | 6.00 | 5.20 61 6.00 | 6.00 | 3.60 | muiME 2.70
27| 6.00 | 6.00 | 4.80 871 6.00 | 5.50 | 4.10
og | .00 | 5.50 | 4.20 68| 5.00 | 6.00 } 4.80
99| 6.00 | 5.50 | 4.10 89! 6.00 | 6.0 | 5.60 |
a0 | 6.00 | 5.75 | 3.80 70! 5.00 | 5.50 | 4.60
31| 6.00 | 5.75 | 4.40 711 5.80 | 5.50 | 4.90 |ECE
a2 | §.00 | 5.75 | 4.80 791 5.80 | 5.50 | 4.60 | #
33| 6.00 | 5.50 | 4.20 730 6.00 | 5.46 | 5.90 | $BAR(SUS)
24| 6.00 | 5.50 | 4.80 741 8.00 | 5.40 | 5.90 /
350 5.80 | 5.50 | 4.60 |ACE 751 6.00 | 5.85 | 6.10 s
36| 5.80 | 5.75 | 5.40 | # 76| 5.00 | 5.85 | 6.20 /
371 5.80 | 5.50 | 5.30 | # 770 6.00 | 5.85 | 5.80 Z
81 5.80 | 5.75 | 5.20 | # 78] 6.00 | 5.85 | 5.90 /
36| 6.00 | 5.50 | 4.90 J79| 6.00 | 5.40 | 6.00 W
10| 6.00 | 5.50 | 4.30 I8 6.00 | 5.40 | 6.00 ”
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Table 4.1.1 (Continued)

o M B No. 2 SHEET No. 2
| P E (mm) W &’ E (mm)
i 19734 | 19895 | f E | gy 19734 | 1989 | & =]
o | O et | e o | | e | e

1| 5.80 | 6.00 | 5.00 |FEZE 411 6.00 | 6.00 | 4.80

20 5.80 | 5.75 | 4.90 | »~ 421 6.00 | 6.00 | 4.50

30 6.00 | 6.00 | 4.10 431 6.00 | 6.00 | 5.20

4| 6.00 | 6.00 | 4.40 441 6.00 | 6.00 | 4.50

54 6.00 { 6.00 | 4.40 451 6.00 | 6.00 | 4.80

61 6.00 | E.50 | 4.40 46| 6.00 | 8.00 | 4.00

71 6.00 | 5.50 | 3.90 471 B.00 | 6.00 | 4.80

8 6.00 | 6.00 | 4.10 48| 6.00 | 5.00 | 4.80

9 6.00 | 5.75 | 5.00 49 6.00 | 8.00 | 4.20

10] 6.00 | 5.50 | 5.00 B0 6.00 | 5.00 | 4.80

11] 6.00 | 5.76 | 4.10 501 6.00 | 6.00 | 4.30

12] 8.00 | 5.50 | 5.40 §2| 6.00 | 6.00 | 5.10

13§ 6.00 | 5.75 | 5.10 53| 6.00 | 5.75 | 4.70

14| B.00 | 5.50 | 4.70 54{ 6.00 | 6.00 | 5.50

15| 6.00 | 5.75 | 4.80 551 6.00 | 6.00 | 5.40

16| 6.00 | 6.00 | 4.70 560 6.00 | 6.00 | 5.40

17| 6.00 | 6.00 | 5.20 57| 6.00 | 6.00 | 5.80

18| 6.00 | 6.00 { 3.80 58| 6.00 | 6.00 | 4.90

191 6.00 | 6.00 | 3.80 59| 6.00 | 6.00 | 4.80

20| 6.00 | 6.00 | 4.80 L60| 6.00 | 5.50 | 5.80
21 6.00 | 6.00 | 5.40 61| 6.00 | 6.00 | 6.10

22| 6.00 | 6.00 | 4.10 62| 6.00 | 5.75 | 6.00

23| 6.00 | 6.00 | 3.30 |S/PME 2.90 831 6.00 | 6.00 | 4.50

24| 6.00 | 6.00 | 6.00 541 6.00 | 5.75 | 5.00

25| 6.00 | 8.00 | 5.90 55| 6.00 | 5.75 | 4.90

26| 6.00 | 6.00 | 5.90 86| 6.00 | 6.00 | 3.40
271 6.00 | 8.00 | 5.10 671 6.00 { 5.75 | 4.0
281 6.00 | 8.00 | 4.00 B8 6.00 | 5.50 | 4.50
29| 6.00 | 6.00 | 4.60 691 6.00 | 6.00 | 4.70

30| 6.00 | 6.00 | 4.80 0] 8.00 | 5.75 | 5.30

31| 6.00 | 6.00 | 4.60 71| 5.80 | 5.50 | 5.70 |EZE
32| 6.00 | 5.00 | 5.00 72| 5.80 | 5.50 | 5.50 | #
33| 6.00 | 6.00 | 4.50 73| 6.00 | 5.40 | 6.00 | SEHR(SUS)
34| 8.00 | 8.00 | 5.40 74| 6.00 | 5.40 | 6.00 #
35 5.80 | 5.75 | 4.50 | B 750 6.00 | 5.85 | 5.90 "
3561 5.80 | 5.75 { 5.40 | # 761 6.00 | 5.85 | §.10 7
370 5.80 | 5.75 | 5.60 | 771 6.00 | 5.85 | 5.20 "
381 5.80 | 5.50 | 5.20 | ~ 78| 6.00 | 5.85 | 5.20 “
39 6.00 | 6.00 | 3.50 79 .00 | 5.40 | 5.10 "
40 6.00 | 6.00 | 4.40 80| .00 | 5.40 | 8.10 s
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Table 4.3.1 Irradiation result of sample wrapping material polyethylene
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Fig. 4.3.1 Decay curves of radioactivity
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Fig. 4.3.2 Example for melting and not melting polyethylene
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Table 4.6.2 Schedule of characteristic experiments in the JRR-3

H =

%o X R E K FE

3 5H~3H10H

JEFIFADE AT AR - BT
it FIEAH O TEES b Dk A
FREOBFHERVARARBOMRA. HE.

38128~3H13H

3 — el eV R EERERITE.

3H16H~3KH 160

T O UBREEZE FOER. RHETHORMH.

381 7TH~3H20H

E R E ER O - BRI,
GHER (17H) . 7THER (19H)

3H22H EEMEER 1 HEN.
S R E K. JAO7RBHEER, 6
EHERMHER ; 14%
3H23H~38304Y | #BREMN.
i85S E OB E.
GRSt R i BN
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Table 4.6.3 Data of minimum critical experiment in the JRR-3

w/NERF OO #EK BERIBRER 14 (%3
T+rO BB ER 6 3
PER R EAE mEABE (R-1) 376. 6 mm
HHEE (R-2) 8060. 0 mm
HAER (S-1) 800. 0 mm
HAEE (S-2) 800. 0 mm
HAEE (Sa—-1) 800. 0 mm
HHAEHE (Sa—-2) 800. 0 mm
Fob B OE B — L IR i5. 2 ¢
MERFOHEFHEEE | BF:-1 | 17181 c¢cps
CF iRt 15T 8 %)
BF;—1 { 16679 c¢cps
BF:;—-1 | 24353 cps
BF.:—1 | 245561 cps
ClIC-1 4. 99x10.:A
CICc-2 3. 09x10.4A
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Ttems of function test

B O HESE
CNS-1-1 E#iiag
CNS-1-2 T AR HE BB O RYAE TFE)
CNS-1-3 (IREEFERRIT) )
INS-1-3-1 o vF o HERA AEEEN AFE
ONS-1-3-2 KEERH Y 7 BRN AERFRT AR
CNS-1-3-3  EZEREREHETEHER
CNS-1-3-4  BEZHEBHEETHR
ONS-1-3-5 AU LY U TF T VPN |
ONS-1-3-5  7KEA AFKIEESN
ONS-1-3-7  7k&EHN AFKIE
CNS-1-3-8  SHEIKZROERE
CNS-1-3-9 J—Jy KBy 7 REZE5|&
CNS-1-3-10 FALE Y T REE R AN T LR =T
ONS-1-8-11  Nol./No2. ~\U 7 L FHEHHIEE)
CNS-1-3-12 A~ 7 LRFLEMERD
CNS-1-3-13 ) 77 L ARCAR
OB O MR
CNS-2-1 Nol./No2. 3RS —E ViES
CNS-2-2 gy ho— )bt — 5 OS]
CNS-2-3 s — 5 MO TER
EEL OO
CNS-3-1 & ORERE
CNS-32 s R (100hr 2L LEiseEenks)
CNS-3-3 aED A OER (100hr Ll b EFEERE)
RERHOME - FIHOHE
CNS-4-1 Ry FNIR -7l _
CNS-4-2 CNS SIfEtERE Y 7 VEED/ Ny 7 T v THHEOTER
CNS-4-3 EBE N v TRHOEEEDORE
CNS-4-4 AY Y AR Y v T
211 b D HEER
CNS-51 ey — g/ 2y bo— b —F &L
CNS-5-2 EREREEE
CNS§-5-3 AR INEAER
CNS-5-4 [EERER (207 Y EEE) IR
CNS-5-5 ) AERRRE IR
2| B ALE DTERE
CNS-6-1 BRI FR DL
CNS-6-2 7 Z F o R EA O HEEE
CNS-6-3 IKEZANY 7 LA RER
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Table &4.6.5 Specification of neutron guide tubes JRR-3
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HE | R | BETE | KEE o E HEE®R |2 &
BE| 47x31 | BIA

Noo | (A) (em ) EHo | FERE@ | B3 () E&(n| (m)
Tl 2 20X 2 1. 54 3337. 4 35.72 22. 65 59. 91
T2 2 20X 2 1. 54 3337. 4 35.73 21. 71 58. 98
Cl1 4 12X 2 2.49 834. 3 17.05 11. 21 30. 75
c2 4 i2x2 2. 49 §34. 3 17.02 31,57 51.08
C3 b 12X 2 2.49 370. 8 15. 28 [3. 61 31. 38

1 10. 55 — 120. 80 100. 75 232.10

Table 4.6.6 Installation precision of guide tube units
in the reactor shielding
£ & B
BEOHME
wAE /N E Fig{E

KD DERE 36F 3# 14. 6%

EE@»H DRE 3% 0 16. 8%

FRFELHOVIVEE | 0. 16m Omm | 0.055mm

EEE» LDV VHE 32¥ 0# 9. 1%

CTEHEI 2, 73 Razy EES (BPHETFH2E, SEHETHAIE) L0 H
O APERTR2E BPETFHIE 04 I0Z0BERETH B,
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MAEN, | EERR(n) | BEHAE
Ti, T2 3337. 4 535
cl,c2 834. 3 35308
c3 370. 8 745380
Table 4.6.8 Installation precisjion of guide tubes

Table 4.6.7

JAERI-M 90166

guide tube units

Alignment angle of curved

KPP EEE | BEH ) BEH | EeAEHEZE (W)
N | BE | B 8AL | RKAV
(#) | (B | (m) | () | £ & 5 HE

T1(68) | 2.103| 5. 640, 0.007 | 0.008 ] 1.347 1.398(42) | 0.724(26)
T2(67) | 2.866 | 4.552| 0.0L1| ©.008| 0.799  1.031(41)| 0.435(26)
C1(33)| 2 636 | 6.000| 0.010! 0.006 | 2 087| 2.971(20); 0.672(13)
c2(57 1 2. 263 | 5.860| 0.007 | 0.005) 0.636| 1.298(20)  0.308(37)
c3¢34) | 2.147 | 5.059 0 0.011| 0.008| 1.058] 1.458(18) | 0.613(16)
£ & l 2.409 | 5.377| 0.008| 0.007| 1.058] 1.508 0. 509

() AHOHFELEE>=v I &
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Table 4.7.2 Results of cell calculation on fuel plate

Pl R R 44 1l B8 KL £ RERHE
LEU-1}|ka 1.61394 1.45279 1.55527
(U-2358 |B? 0.01635 0.01140 0.01255 B2 61
214.68/18) | Keors 0.99772 0.99803 0.99943 (em™2)
LEU=-2|Kka 1.62103 1.47369 1.56706
(U-2358 |B? 0.01655 0.01175 0.01275
232.88/148) | Koes 1.00033 1.00491 1.00385
LEU-3|ke 1.55873 1.35538 1.48615
(U-2358 |B*? 0.01450 0.00870 0.01075
160.98/14) | K ars 0.99909 0.99974 0.99974
HEU-B|ka 1.65669 1.42113 1.57040
(U-2358 |B?2 0.01650 0.01010 0.01225
166.1g/1K) j kaze 0.99949 1.00091 1.00054
Table 4.7.3 Results of core calculation
L BEU-— 140 B #4506
W EE Kare (1. 115245 |1, 089903
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Fig. 4.7.1 Uranium-Silicon phase diagraml)

— 46—



JAERI-M 90—165

£
5
wm

HEH

4.7.2 One dimension calculation model

Fig.

K¥vw 78T

AL MHRER S
Al +KES

2 BREHER 3
P {0 K&

/\
7,
~

Y
g
Vi

[\

Bk

Two-dimension calculation model

4.7.3

Fig.

— 147—



JAERT-M 90—166

...........................................................................

|l

(a)

Fig. 4.7.4 Core calculation model
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Fig. 4.7.5 TImproved antl-flow-blockade fuel element
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Fig. 4.7.7 ZX-ray photograph of plate No. 12 (LEU)
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481 ETPTHETESRICBI S TET I VAT 57 4
(1) FL¥ic

BFIS4 &, JRR — 2% — <235 sxdil L CNIOBETI VA7 7 1 BETREL
foo ALEBOME Fig, 4.8.11, ¥4 Table 48.1 R 7Y A — 4 3EHO—HMER
N4 LTHLD 1, Em%@ﬂ«wﬁwmuftcﬁ«wﬁﬁmzﬁamefﬁb,%%ﬁ
T EE, LRINmENTE 2,

FET SO 4 757« HEEEREBEHEO—2ELT, XBI VAT 77« TEATELR
BLITAAUESL OREEE>H, BETOEMNAHETE 3L > TWA L, 10F
EFIL, T oA S5 ORAAELRT Ao, B OACHRBRIICERLTLS D
CENMBRROFETH A EFZL, RTPHHEN—REROA V¥ a7 sitldbANS I L L
Foo JRR —2thEF 5 4 73 7 BTk, BETI V475 7 « OEBHIHIAFERE
FHHELZGOTH A, BETSHOBRENIEFFLERCITA LB EMEHRICHTET
Ho, FFISBELIDAKEEHVWS I LIIB 27,

(2) FERNE

IR T I3 94 75 7 4 FEELTL 557, ML BifEE + 7 v 7
Ty FHEICKBEEAT -7o ERIZUT-T, FHF I VA IS 7 00T OHEELE T+
A b A d EID ] BAIT - 72,

FRA s Y a— 0% Teble 482 100d, 2 HECATOE, MMOFREDOMEGLIED
L ah EEEEICBY AEEHOMEHEBRER DT 2D ThH oo, FitL-THEALHA
DEBICE - E bbb, BECHOEEHRE, ZEEE L LT Sensitivity Indicater
(5I) , Beam Purity Indicater (BPI) RUBFHEOY v TV TH B, ¥ 7 AREHT 7 Y
A757 4+ DEEERTLOEEHIAEL, 200 LB X VAT 57 10K BWELT-
fro CRREDEBOREO 7 4 VAHEICEOT, BT E X BRI IBRBROEVEE
WiBOWTHTHIENTEI,

Indicator iZKE ASTM THEL AL DT, HF3 V47 5 7 « HEOMREEZRSGHIC
P 2 L EHME LA O TH S, SIEBERIEFA~S 720D 5DT, 0.15m ~ 0.50 mn
DL, 0013m~025mm OF + o 7OEHE, CREHERET 5, BPIEEF 7o roiic
B EFEDyF A LA FREHGE L DT, BdFlis « BELPHE TS « v BElS
B EAEBROBENEMY SHETRD, BEEORMEERET %,

FHEA I 3R EH K, RO, S, HEHL L cEEHORE, 7 4 L AME, RERTE

SIS & 7 4 VBB AT, L D BENOFEBR TS » s, T VA
7574 OBRAMNLBERIEHTE L 0L HbN
(3) WHEFE

R OFHES I L A ER M1 E o, RESLIELCOWELR NG ZRTFIE
WERI -2 (JICAT—2) BT 2KBREMHME FroERL 2. BEOTHESEE
Table 4.8.3 & mTo—Eﬁ&®A5m7~doé?m%m&L,4%%2ﬁﬁfﬁqtoﬂoq
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Table 4.8.1 Characteristics of JRR-2 neutren radiography facility

o2 Y 1.1 x 1¢7 n/em?-sec
Red cvvvevvocrosnrocsonccasnnssnse 19

v radiation dese rate ...eeeeoian. 140 BR/h

O/7 TALLO v e iineon s nenencooses 2.8 x 10° n/cm®-aR
Collimator it vrnnsnrnnannne Divergent type

Length 212C0mm

In-let aperture 30mmo

L/D ratic 70
Radiographic field ......e0nvvevn.. 80mmo

Table 4.8.2 Experiment schedule

1HE
13:10 ~ 13:30 ANz F—var
13:45 ~ 15:00 FS o gx oy FEICL SRR
15:15 ~ 15:45 IR
16:00 ~ 17:30 RiEHRCL2W|E. &5
28 H
13:10 ~ 15:00 EBEERCLI>EE
15:15 ~ 16:00  ER{%
16:15 ~ 17:30  flsE, 3TE, BME L X URER
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Table 4.8.3 Participants
£ E — HrRE JICA=—2
fEF0 55 33
56 26
57 34
58 38
59 38
60 36
61 36 5
62 5
63 24 7
SERL 1 23 10
Thermal column door
900 1041.4 / 1300.4
o { 215 3¢5 _/479 ! B
. P —
F
;
Setting spin device
Rotary shield
shield ﬂ
el _ " prom shied
Holder access U .
-

Fig. 4.8.1
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JRR-2 neutron radicgraphy facility
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