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Critical Experiment for JRR-1
Abstract

Nuclear fuel, in the form of uranyl sulfate solution, enriched to 20%; in U,
was added to the core of JRR-1 (Japan Research Reactor No.1), a 50 kW homo-
geneous solution type reactor fabricated by Atomics International and installed
at Tokai Laboratory of JAERI. 70 miles northeast of Tokyo. Critical mass was
found to be about 1170 grams of 23U, and the reactor attained its criticality
on Aug. 27, 1957. JRR-1 showed almost satisfactory operating characteristics
and utilization of it for various experiment is in process.

April, 1958 JRR-1 Operation Group**’

Japan Atomic Fnergy Research Institute
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TaBrg I-1 Fuel Loading Record
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Added

| Cumulat-

| Solution Bottle |Time of LoadingWeight of|Weight of] ‘ Added |/
! ) i Solution ‘ Emptied ;szgl:;tdof‘ g:laf’;{é x%se’il‘oﬁztll
| Number from to Bottle Bottle Solution | Salt’ Total U lof U CMu)
i Distilled Wat- gr{ BT gr gr gr
No. 1 Loading l(er &Chemical) 8/26 1302 1308 | 12050.2 5062.3 |  6996.3 | 0 o 0
i Addmves o S S i
. i #1425 140 | 36011 |0 2407 | 3304 | e
Nos o - s ow el seesio | aasidlt sagie D 6]
Ehne i S e oo w W ) 10502 125007 . 952 |0 420400200t
Distilled Water v nom 172.3 73.1 | @.2 ! 0 .. 0 22365
P o s 1622 | 36603 | 20.2 | 3o | 16606 | 10082
No.3 « 3b v o« # i 1830.1 114.8 1715.3 " 822.7 498.3
Distilled Water | & # # | 178.2 79.0 9.2 0 o 3743.0
No.4 # | 4a # 1859 1931 | 3610.2 1205.6 2431.6 1178.3 713.7
| Distilled Water | « # o« | 1541 227.7 1326.4 0 0 4456.7
" 4a (Remainder) #2208 2231 1 1205.6 238.0 967.6 468.3 283.6
No.5 » 4b v o« w | 1816 119.8 1711.8 823.2 498.6
Distilled Water “ ” ” 1573.6 227.6 1346.0 0 0 5238.9
No.& w | sa ° | a/27 ooss o122 | 18202 116.7 | 1703.5 829.1 502.2
| Distilled Water = » » #2137 327.4 2286.3 0 0 5741.1
No.T 5b |7 o4 ois L 9758 116.7 &9 | 42 255.7
Distiiled Water | ” # 1 1120.3 227.6 892.7 ] ] 5996.8
Criticality was reached after the above loading at 5:23 of Aug. 27, 1957. Rod configuration: No. 1 ~ No. 3 out,
*) Weight of chemical additives except crystal water are excluded from M.
Excess Loading 7 i 9/3 1715 1723 | 9327 77.8 854.9 441.8 267.6 } 6264.4
No. 1 Distilled Water | o 7 i 150.3 50.5 09.8 0 0
» No.z | 9 | » s 15 | o135 |  ss2 830.3 | -~ 406.0 #5.9 | 6510.3
» No.3 | Distilled Water | 2018 2023 | 9138 | 5.7 198.1 0 o | 6503

Aftge the above loading critical position of rods at about 0.6W (indication of power level recorder: 30X10-*mV)
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JRR-1 B ER

are as follows

i . Total Wei- | Weight of ! Cumulat- Total | Solution Volume*
Added ! ]ngﬂu‘lﬁg‘;‘f‘t glét i)f Fuel': Agici in A%%T;_iuggea vfe ’é‘otal Wej;gh(ti of| (Calculated Value)
135 i olution ! alt T o ree ci =
U : of 2 . Acid | ‘Acid (Ma) M-1,335Mu~0.625Ma
gr : gr gri gr! gr gr! gr! 4
0 | 1 0 ! 6996.3 | 0 0 - 0 i 0 6.97
P 3 H ' s t
1935 )y | A DR L
200.0 i 4453 | . | uL4 |
51.8 445.3 , ‘ 35.4 « RS
0 i 14800.7 45.2 ) o | 318.2 |- 363.4 11.56
200.7 "} \ ; P 1414 |
9.2 299.9 745.2 { ! 0.7 |
0 i 20045.3 | 7.7 | o ! 530.3 |  606.0 14.67
142.1 142.1 887.3 i w12 | L L
0 23806.3 90.2 [ 63L5 | 72L7 | 17.38
56.5 , ; 0.2 i
99.3 155.8 1043.1 II f 0.7 | .
0 i 2i831.7 106.0 | o 742.4 848.4 20.28
100.0 100,0 1143.1 " : 0.7 | e :
0 | 318215 16.1 | 0o ! 813.1 9.0.2 23,55
50.8 50.9 1194.0 | i 3.4 ,
0o 3 | 3s73.1 121.3 s 0 B813.5 |  963.8 | 24.94
No. 4 00693. Excess reactxvlt} about 0.58/.,.
23 | 8.3 1247.3 1263 | o | mes | 9wz | 25.53
0 35527.8 | i 0 \ i |
9.0 49.0 | 1206.3 35358.1 ! mL7 | o0 848.5 | 980.2 | 26.03
o 0o 1206.3 25556.2 . -« 18L.7 0 B85 | 980.2 | ° 25.23

TasrLe J-2 Final Composition of Fuel Solution

No 1 ~ No, 2: ont. No.3: in, No.d: 00465. Excess re'xctxvity about 2.95%

+

Added Matcrlnls

Urnnyl bulfute Crystnl

1f)020.93r!

Chemlcnl Compoaition 'Elomennry Composmon l

Fucl Solution Data

(U0:S04¢+1.207H, O +0,040H:S04) 10748.63‘" UQ:S0, 0 25067.587 Total Volume 26.231
24,2% Sulfuric Acid 3506.0 HaS0, 980.2 | u 6510.3 Denslty 1.256r/em?
FeS0-TH0 35.6 | FcSO4 19.5 (mu 1295.3) Uranium Concentration
CuSO0¢+5H:0 4.6 CuSO0« 2.9 1y 5214.0 sy Concentrnti‘g‘n "

AET,
Al(SO.)y18H:O 2.6 | Al:SOus 1.3 H a7,z | iSO« Concontration p
Distilled Water 21258.8 H:0 24531.4 S 1204.6 H: 88U Atomic Rntl?w
Fe 7.2 Average Heat Qutput
per ccat 50kw 1.9w/cm
Cu 1.2
&4 Al 0.2
Total o 35556.2gr 35555.2gr G3596.2g8r |
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Tasve -1II-1 Details of Counting Channels

] H
: . . . . Fission Chamber Fission Chamber. -
i BF3 Counting Channel #1 | BF; Countmg'Channel $2 1 Counting Channel §1 Counting Channel #2
20th Century: BF: Pro- | 20th Century: BFs Pro- | Westinghouse : Fission | Westinghouse: Fission
Counter portional Counter Type | portional Counter Type ; Chamber Type WL-6971 [ Chamber Type WL~
31EB70 Serial No.ML-1021 | 31EB70 Serial No.ML-1847 6971
Atomic: AID Type Pre- | Atomic: AID Type Pre- | A Part of Reactor Cont- | Same as left
Pre eplitior | Ambplifier > Model 219A | Amplifier Model 219A | rol System (Modified A-
Serial No. (Gain=25) Serial No. 566 (Gain=25) { ID Type) -
Atomic: AID Type Line- | Atomic: AID Type Line- | A Part of Reactor Cont- | Same as left
i ar Amplifier Model 218 { ar Amplifier Model 218 | rol System (Modified A-
Main ificr | Serial No. 8772 Serial No. 8790 ID Type)
Bznd width 0.5Mc Bard width 0.5Mc
(Gain ~=6800 (Gain =
Discriminator 3BV, Discriminator 25V,
I.D.L: High Voltage Ikegami: High Voltage | A Part of Reactor Cont- | Same as left
Supply Supply Tyre E.H.T. Supply (2150V) rol System (B* of above
532A (2220V) main Amp. ~300V)
Tracerlab: Superscaler | Atomic: Scale of 64 }‘ Toshiba High Speed Toshiba High Speed
10* decade Type 101M Serial No.8287 . Binary Scaler Type ST- | Binary Scaler Tybe
& 9585 (Counnected in | 1583A ST-1583A
Scaler Series)
Used with Register
Atomic; Model 129

*) At first another AID type pre-amplifier (Detectolab; Model DR9, Serial No. A-179)
exchanged with above mentioned amplifier because of its bad stability.

TasrLe I1I-2 Details of Neutron Source

was used, but it was

. Type_ e _._[L_ Compressed RaCO3: Be Ratio 5:1 ' _
Ra I 443.0mg [
. Neutron Yield ‘ ~6x10'n/sec

Container
Fabricater '
l)mc of Fnbricution |

Number {

Dimension !

Monel Cnpsule (‘Thlcknesa 2mm)

Refcr to the aketch.

Atomlc iz.nergy of Cnnndn. lelted

July 18. 1656

N -302-11

TaniLE 1II-3 Counting Record by BFs Counter #1

. Count-i  yaq, Count-
xgﬁ?‘i}'ﬁ. in g ’?‘tl Auﬂmnt I' R.otglrconfiguratlon | Total ::gvf‘xll-'Count l{;mﬁl?ﬁ Remarks
mber | i No. 1! No. 2 | Mo. 8 | No, 4 |Count /min cation
__.me l min, |
M-0 ’A‘i‘(;c’d‘“'“ (F‘“"‘é rey Out | out - out |out | 3543 | 10 | 3543 Bad stability
MO wm e w i oa | e o4 e || 15| 161
h T “After No. 1 i ! ! [
' . g.oading(D-! ’ i ! i ‘
M-15 | 13y G iStilled Wai o, |, v ol e s | | | v |PreamPliner was o
‘ mical Addi- { ‘ | 1
. tives) - i i
M2l | 53 | n | in | in ' in | oze | 1] 220 | o |
M25 | 153 v |out | out | out  out | M0 | 12 | ;@5 | 0.6% |
M~3 1 [ ™2 | in | in in | in | | l No Data
M35 | 1641 | » | out |out [out |out | 4045 | 10| 4045 | 043
M-4.1 | | ew3 [ in | in . in | in | e | 2| a0 | oo
1946 | v |out [out out |out |2 | 5 | s6.8 | 0.3 |

M-4.5 i

o
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Measure-\count' 85y Rad Configuration ‘ {Count- Inverse
_ling St~ i Totai |ing In-{Count 013 ;
ng;t Nu-| 28 251 Amount E o3 Coun;ltegval ’;min Mttx_ltzph- Remarks
_MRER - ime . gr | No. 1 No. 2 —Nu 3 i No. 4 | | min, !ca ion
M-5.1 | 2231 081 | in | in ! in | [ 183 | 4| e7.8 | o3 |
M52 | 2238 | v Jout |« |« 1 4 e | 8| sa7 | oaw
M3 | 244 | » | w jew ! v s s | 2| es5 | 0om
M54 | 28 % woodow |0 Jom | 4 | 1568 2| 7m0 | 0205 |
M-5.5 | 2254 ” l ” | ” i 5 out 3394 3 |} Avera- Avera-l
{ : ge ge
" l 2950 l - ! “ l u l ” » 3565 3 1163.2 } 0.153|
Mei: PRERN q@a | in | | in [ |we | 5| w22 | o0& |
M-6.2 | 0133 v Jout | o« | # | » |3%w| 5| mez| o026 |
M-6.3 | 0141 % v | » Jouw | w | # |ams] 5| 8.6 | 018 |
M54 | 0150 v Loe L0 Couw | w4 | 38 2 | 1580.6 | 0112 |
M-6.5 | 0157 n | o |+ | v [out |mm| 1 !
” | 0159 | ” l ” i ” ‘ P [ " 4851 1 ]Avera- Avera-: T B
‘ ! . g ge -
” l 0260 ’ 1” ] ” ” E ” ; ” 4897 1 1934-3 0. 0359
” ! 0204 &' 4 —' ” i_ ” Yoom { " 4921 1 ‘” o o o
M-7.1 | o651 | 1940 | in ¢ in | in | in | 3280 5 | e3.8 | o.an
M-7.2 | 0500 | s Jeut | # | » | » |om | 3| su7 | 0am
M7 | o6 | v | n jem | o | w |2 | 2| 1BU5 | 0135
M—7 ¢+ Josu W " w0 w jouw | « |66 | 2|38 0.0574
: ? ] 3 : } ‘ Super-uiitical (Coun-
M-7.5 | i L T . l # | out (125081] 1 125081) ting rate increased
i : i i : ] I { time to time.)
TapLe 11I-4 Counting Record by BF; Counter 32
Count-} {Cou |
x&\:u&'g: gng 1 Y Amount | Rod Configuration Total ing ln-‘Cout/xt ﬁxxﬁx{gﬂ-l Remarks
mber Ttlme ! grl No. 1 ! No. 2 - No, 3 | No. 4 | Count, 1‘“"?},_[ minjeation l‘
M-0 Aa‘&gzs!o ‘Emp%’ore\ out ~out out ' out ! 8036 i 16 ! Avera- !
- iy N ~ - - - o - - -t ge -3 - -
” " 1018 o " ” PR ‘ 7 ‘ 3152 ! 15 1} 206.6 l
T r "7, Aftes Na. 1 T T o T T -
o o R | o | » |
! 8 c vwa- «
M-1.5 | 1323 |» GG N v | e v 0| ® | 182.0 | 1.000
| ical Addi-! I | !
i _tives) ! ‘ i - | !
M-2.1 | 458 | in | In | in | in | 233 11 20 | o781
, | ! \
M-2.5 | 1483 " out | out | out | out | 3222 | 12 | 2635 | 0.678
ol I
M3 | | 2 | im | i | in | in | | } | | No data
M-3.5 | 1641 | » |out ' ou |out | ou |am | 10| a7 | 0.3 |
M-4.1 | | w13 in | in | dn | in | 6% | 2| 380 | 053 |
M-4.5 | 1946 " out | out | out | out | 2939 | 5 | 587.8 | 0.310
L L R { {
B i 1 ]
M-5.1 | 2031 | 10431 in | in | in | in | 190 | 4 | 475 | 0331 |
M-5.2 | 2038 " out | » | » | « |ww! 3| 5m3]| 038 |
M-5 3 | 2044 " v Jow | # | « | s ! 2| ews | 026 |
M54 [2048 Y " » v |out | » |18 | 2| 865 | 0.215
M-5.5 | 2054 ” " ” . out ‘{ 3732 | 3 |} Avera-)) Avera- ;
o g - ge ge
" 2259 I v n ” u ” ! 5541 [ 3 1228.8 0.148
» Aug.-27 s s s : ; |
M-6.1 [AREH] s in | i | in | in [3ws| 5| 66| o |
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iCount-

Count-|

Mensure- i Rod Configuration ; }Inverse
ment Nu- “’l‘_% ,% 1517 Amount ! Total ;gfvg" CO“/“t (Multipli- Remarks
r»nber me l Mo. 1 | No. 2 I No. 3 ( No. 4 | Count min. M- cation :
M6z | o | 1431 i out | in | in | in | 3662 5 | 724 | oo
M-63 |ou1 % P v | out | v | 5176 5 | 1352 | o0.172
M-6.4 | 0150 " " v |ouw | + | 32| 2| 1670 | o0.109
M-6.5 | 0157 R s e e eur |Tssa | 1y oy o] T
" 0159 om - A “ o L4 5223 | 1 Avéra- Avera-
ge ge .
” 0201 ” Y u ” ” 5179 1 5242.3| 0.0347
# :0204 s u u ” ” ” 5233 1
M-7.1 | o451 1184.0 in in in in | 343 5 | es.6 | o0.272
M-7.2 | o500 " out P P v | 2m42 g | 950 | 0.9
M-7.3 | 0506 » # out w " 75 | 2 | 1725 | 0133
M-7.4 0511 % " " 7 | out | ese0 | 2 | s90.0 | 0.053
M75 | | R v | eut |2l 1] 10689 | | super-critical

TapLe III-5 Counting Record by Fission Chamber #1 (Log Counting-rate Meter Channel)

. |Count- . - Count- Indication !
ment Nofi0E St U Amount| __ Rod Configuration | Total ling In- Com;,;m\;{};ygfa';‘; averse.) Remarks
_I,r_l?.ei_.,__ me grl No- 1 l No. 2 l No. 3 l No. 4 | Coust min. Meter cpslcatxon
M-0 |Aug.-260 (Empty ‘ out | out | out | out l 3002 15 |} Avera- 3.7
095 | Core) : ! ! ) - ge .
" i 1012 ! ” ” i I ” i » ‘ " l 2965 15 198.9l 3.6
i After No.l ; !
(g
5 18 e N
M-15 | 1323 |» (Distilied |, ” » » | 3063 | 2 | 15.2 3.0 | 100
Chemical I
| _Additives) i \ \
M26 | 13 | w8 | e | o » | » |sws| 12| me8| 52| o5 |
M35 | w2 | ws2 | o | v | v | v [ st | 10| 84| 72| ome |
M-45 | 16 . 83 | o |+ | w | o |28 | 5| sme2 9.5 | 0.265 |
M-5.1 221 'm‘ 81 | in | in | | | w3 | 4| @2 75| 0|
M-5.2 2288 | »  qjout | o oo ! w || 3] 03, 9.0 | 0264 |
M-5.3 | 224 " v | out | nolieme | 2| ew0 | 10 | 020 |
M54 | 2209 o " v | out | » | 1683 2| 86 13 0.182
M-5.5 | 2254 " " “ v | out | sro1 8 ) Avera- Avera-
— ge 20 ge s -
" ‘ 2300 ” " » ® " 9634 3 } 1222.5) 0.126
M1 (AU ngsa in | in | in | in | 2088 | 5| 5066 9.5 | 0.257
M-62 | 0135 | » out | o | w | a7 5| 794 | 12 0.216
M-63 | 042 | " v | out | » | 5080 5 | 101.8 17 0.151
M-6.4 | 0150 | " # v |out | » |mm| 2] 1605 27 0.0906 |
M5 | 0158 | o ” v | Jouw | s | 1) )
SR i T | Avera- gAvera- - e
" { 0200 i ” i 2 l 4 ” ” 1 5158 ] 1 ‘ge 5 JRe
- R R , © 5135.7 ’ 0.0208 —— ——
no L ome | A R I R T .
M7l | o5l | mse  (in | in | in | ;3 ' 5| 6646 0.231
M7.2 | 0500 | v |out | # " v | 2630 3| 8.7 | 0.7
M-7.3 | 0507 | v | 7 |out | » v | 278 2 | 1367.0 0.112
M-7.4 | 0512 o | x| & |out | » | 633 2 | 3167.0 0.0484
_ ‘ (~ ~ Super-
M | o b Lom L lout [Pageel 1 [~13000) Critical
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Tanun 1156 ~ Counting Record by Fission Chamber #2 (Linear Counting-rate Meter Channel)

Count-

Indication|

Measure-|{COUnt-| Rod Configuration Inverse
ment Nu-ll'slig ¢ | ™8 Amount |—— - — g:’;i:lt tggvla’l"c"“’}g‘m ?:fn{‘l‘!‘t‘&a_;_Multipl- Remarks
mber  Piime | grNo.1[No.2[No.3 | No. 4 " min. ate Meter|/°2102
‘Aug.-26 0 (Empty ! ! |
M-0 | _gz _-__,___f) ore)l out | out ; out \ out ; 3215 | I5. zg&;vera- 3.0 o
v e e " AR EERE 1. 224,9 3.2
- | | After No.ol || : -
Lo?ﬁxingv(VD-- i .
_ istillie Wa- P :
M-1.5 ‘ BB | {orgChems " | o | o |3 |. 20| 1B5 2.2 | 1.000
l cal Additiv- ‘
_ es)
i 1
M-25 | 1453 R R v | s | 2] 295 45 | 0.5
M35 | 6k w2 | o v | v | asar | 10| a507 7.2 | o0.382
M—45 Caeas | 813 | - no| o v | mm@ | 5| ens 10.0 | o257
o - % i . Amplifier o-
M-5.1 2241 ¥ 1043.1 j im - imn  in in | 1430 4 362.5 7.0 0.479 |perated un-
. g i \ i stably.
M52 ms s dloeuwt | # | 2 1w Ll 3] a3 8.0 | 0.304
M5.3 2214 1 o ow eut | ow w1360 | 20 680.0 10 | 0
M-5.4 ,249 | " ” v out . v | 1685 , 2| 82 13| 0.208
M-5.5 2254 : " ” ” “ : ant ; 3185 3 Avera-i '}y Avera-
- S S - —— -} g€ ! 20 ilge —_—
”» L 230 1 o A l 7 | 3874 { 3 1176.5l 0.154
e Aug.27. T : s b e One vacuum
M-6.1 SHEC 1143 i _in tim i | in | 36 | 5| 6.2 10 0.%62 ltuhe of am-
M—G 2 0m l‘_.,__.," _out | m e e fue | 5| ez2 13| 0as ,223,‘2’“%1
M-G 3 | ouz " » _out o . # 8@ | s5|nme| 1w 0.147
M-s 4 | G | " po e owt v |49l 2 |oows | W 0.0861
_ M-6.5 o158 Iu____f_ I DA D A T | 6248 |1 | Avera- \{ Avera-
p : ” : p 1 s P i 6088 | 1 Lge 100
- w“ S 02_0_0_.‘; A N N S I : 6232.0 80078 e
" 0202 | " " 13 n ' n 6320 | 1 J }
M-7.1 \ om_j 1104,0 in in in  in | %935 | 5| 787.0 | o220 |
M7.2 00 | " out votow | mes | 3| 102.0 | oam |
\4-73 0507 " v out booow 0680 | 2| 158 { | oam |
M7 0512 v, ow v emt | o o7est | 2| seno { | 0,058
PR . ] g B i ull T e
_ M8y 05 o e o jow | eut |Qum 1| 1w | i T Critical
Tanne 1HI-7 Neutron Multiplication
Meas‘ﬁ-e- Wy A Countlmin Inverse Multiplication R N
ment Nu- mount - - B - emarks
: ; ; Fxss- Fiss- Fiss- | Fiss-
o mher o __ EBr ,BF’_’I“ PE'S?; ion3l ioni2 BE'“ BE"al ion#l | ion#2
Rode AllOut M0 '|o (Empty Core) | 1061 6.6 | 1989 2249 | ' | |
. ‘ After No.l Lo, . i T '
| ading (Distlll—' i
M-1.5 | » od Water & C 177.1, 182.0| 153.2 | 173.5| 1.000 | 1.000 | 1.000 | 1.000
" hemical Addit-! : i
B ) l ives) i N i ‘ I SO R S
M-2.5 145.3 262.5 ' 268.5 | .ses. 2095 | 0.675 | os:s} 0.5 | 051
M-3.5 | M5z | 40340 409.7 4174[ 463.3 | 0.438 | 0.436 0352'1 0.382
i — o - . PR
M5 | w3 | 5458| 5078 5 —792, 674.6 | 0.324 | 0.310 | 0.265 | 0,257 |
- . - ! {{ ) Indicates un-
| M55 | 10431 \11&3.2.12288 1222.5 | 11765! 0.153 | 0.148 | 0.1 | (0. 154)
- S . reliable datum,
| M-6.5 mea laems] 5242.3\51357!52320}0035910.0347 0.0208 | 0.0278 |




14 JRR-1 DEFER JAERI 1003-D
Measure- Count/min Inverse Multiplicationb
mgnt Nu--| 23U Amount Fics Fiss - Fies Fivs Remarks
m = ~ - . ~ =
er gr |BF ‘SI\BF +#2| jon21 | ion 32 | BF® $1|BFa#2| jon81 | iond2
Noi~Nosj M54 | 1081 | 7m0 86.5| 8115 | 812.5| 0.225| 0.215| 0.182 | (0.208) Normalized to co-
OutNod:In| M-6.4 | 131 | 15%.5 | 1670.0 | 1690.5 | 2014.5 | 012 o.109| o.0006 o0.0861| unting-rate at M-
st N el | 1AL | B | & “) 9701 B i g
M7.4 ; 1194.0 13083 | 3290.0 | 3167.0 | 3827.0 [ 0.0574) 0.0553 0. 0484} 0. 0453:
Nol~Noz{ MS3 | 181 | @5.5| 6925 638.0| 6500} 0.283| 0.269 0.240 | (0.255)
Out No.3~ | M-6.3 1143.1 1 958.6 | 1035.2 | 10118 | 7.8 | 085 | 0.72] 051 0147
Nod: In : -
M-7.3 1940 | 1314.5 | 19725 | 1367.0 [ 1534.5 | 0135 | 0.133 | 0.112| 0113
No.1:Out | M52 .1 | sa7| 528.3] 580.3| 5713 | 0.327 | 0.348 | (0.260)] 0.300)
No.2~Nod:| M-6.2 1143.1 \l 719.2 { 732.4] 709.4 | 892.2| 0.246| 0.246 | 0.216| 0.194
In
M-7.2 1940 | 8917 | 915.0| 876.7|1022.0 | 0.19 | 0.199 | 0.175 | 0.170
- ] ] - -
Rods Al In | M21 | 45.3 [ 22.0 | 235.0 | [ 0.798 | 0.781
| M3 M52 | | \ | k B
. H
M-41 | 837.3 ‘[3460\3480‘ 1 | ose| o]
M-5.1 | 10431 | 457.8 | 4. 5 453 2| 3625 $ 0.337 } 0.381 | 0.338 | (0.479)
M-6.1 | 1143.1 552.2 1 0.6 596 6 \ 663.2 | 0.321 } 0.303 | 0.257 | 0.262
M-7.1 | 1191.0 | 653.8 | 668.6 664.6 | 7.0 \ 0.271 l 0.272 l 0.231| 0.220

TapLE IV-1 Instruments Used for Health Physics Control

(a) Instruments for Personnel Monitoring

Sort of Instrument ) . Maker i Range of Instrument { Remarks
ﬁa:y P;;l:«; _Dos:mel;;'u_ Kﬂl\; o L“—-‘n_266;1r-717‘u11 Scale - l For All Per;o‘nm -
Neuron Pocket Dosimeter | BASAE;’i\Me: w éEJ; Tolerance Full Scale|  # -
"rRay I‘llm»B'\dge « Du. Pont 3553 7_ | ] T )
\xcutron I'ilm-Badge o !l I‘ujl l‘llm o . I Used by Perso;l; in Sub-];;i;vdnly

(b) Survey Meters Used for Measurement of Radiation Level

Sort of Instrument i Maker | Range of Instrumont " Remarks

bt » |
e - | .
p-r-Ray Survey Meter l Tracerlab SU-14(G.M.) l 0.15, 1.5, lsmr/é‘lﬁl Seale |

“Tracerlab SU-IH (lon ‘
l ChamberType; CutiePie)t

Neutron Survey Mcter R’l‘:"a‘gf‘&ggg:%% \ IOI\n/cm'-aec l for Fast & Slow Neutrons

"

(¢) Instruments Used for Measurement of Surface Contamination

Sort of Instrument ‘\ Maker 1 Range of Instrument I Remarks
7-Ray Survey Meter Victreen Scintillac 645 l l
g:r-Ray Survey Meter ] ‘ Same as Mentioned Above
o - Nuclear Chicago
2r Gas Flow Counter Ultrascaler \ l
(d) Instrumens Used for Measurement of Radiozctive Gas
Sort of Instrument ! Maker ‘l Range of Instrument i Remarks
Gas Sampler ll Applied Physics \ | Ton Chamber (1500cc)
| Appolied Pyisics ‘ 1, 3, 10mV, 1,30V Ufseéi for Measuring the Activity
: ' of- Gas

Vibrating Reed Electrometer | jfoqei 31
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(e) Instrument Used for Measuremer:t of Radicactive Dust
. Softv of Ixistrun}'ent } Mai;er ‘ Range of Instrument Reémarks )
Filter Type Dust Sampler | Hand Made . i Eg:gi ’W*lgl)l Filter Paper (Toyo
:né;s"["l;w- C_n‘u.;n‘t;r } Kobe Kogyo I Dust Mask
(£) Instrument for Eniérgen’cy .
" Sort of Instrument l Maker Remarks

"Air Line Mask, Oxygen
Mask, Dust Mask

l

Range of Instrument

TasLe I1V-2 Radioactivity of Gaseous Fission Products in Evacuated Tanks

Nfa‘;fiil;“:l : Ev%ﬁéged Sampling Time Measuring Time! Activity Concentration®
7 _ i
) 2| T @mmmez W 44x10%c/ec
s z - 15; 0;_,. A}W*N_&.Sxfo:;c—/_c; o
3 3 | B8, 160 l_m__l 1x10%pc/ce
I g R W_V' Coma ‘;ww' % w%___“ 3x10"%uc/cc o
h 5 5 I T [ - “8;;13-_#@ cc
B 5 6 ; 0.5 20. 10 | 8.9x10%pc/cc i
) 5 7 20. 30 a0 | 6.6%10-4c/ce -
- 6 8 i 23,40 1 (8.27) d.i—aﬁ—{  L7%10pc/cc T
T s ° 23. 10 0% | L8xW0Tpelec o
h 7 10 iB.27) 2. 40 2. 50 ‘! T 2 Tx10-"pclee T
7 1 , 3. 00 321 | 2.7X10e/cc i
’ 7 12 _ 1. 55 ; 5. 00 ' S gxiof;;}.;c ' _:
) *) ef.Foot-note of Chap. 1IV. T T o
TasLe V-1 Counting Record at Excess Reactivity Loading
Rods Configuration Temperature at Count/min

2577 Amount

No.l'No.? No.s1No..

Core Center
g |E-M. F.of Iron-const-

q o [BFs Cou-BF CoufFisslon Cha-Fission Cha-

i B, [ antan Thermo-couple nter §1 Inter 2 Imber $1_ Imber $2
Loio (After )| our | out ! out | in | L2mV | 209 | 39160 | 33050 | sacs0 4240.0
h (Crltical ———— e - S : : .-
» \Bxp. /| 4| EN [ i 1308.0 | 1318.5 13355 1735.0
g3 fin jin | » |~ | 12 a9 | ms | s | 1990 1025.3
" O N N ' l 180.0 | 11073 11527 | 1835.7
" v lout 1o o ow | ~aas =Te ! 2154.5 } 21720 2181.0 | 280d.0
1296.3 in | in | # | oa | 1310 | zs.si 962.0 | 8.7 957.3 1231.7
" out | wotow | .32 25.8 | 16815 | 1552.5 |  1664.0 2076.5
" \ out | b 1.325 25.9 | 49067.0 | 48440 | 40830 6024.0
T atter Ad-\| ;5 Yin | e o] 1.35% | 265 | 985.0 | sar 955.7 1268.0
dingof 0.20) "o 1, s |4 P [ v | mes | s 15350 | 225
Distilled b ‘ - SN SO ! : _
» \Water 7 | out | ] » ‘[ 1.360 ] 26.6! 5242.0 | 5205.0 | 5243.0 | 6870.0

R TR B T A4S 5 i 5 ) S5 o R AR LGRS S b
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8577 Amount. |. . . . .Reactivity (Calculated) (%) - Reactivity Excese Reactivity
" |BFs Cou-{BFs Cou-|Fissior Cha-|Fission Cha-|Avera- Increase No Correction f°!')
gr_'nter #1 Inter #2 |mber §1  Imber $2  ige Temperature
104.0 (After —1227| -1288| —1.252 117 | -1.23 | 60
** | Critical e -
»  \Exp. -3.172| -3.214| —3.300 ~2.927 | -3.16 0.5 \
1247.3 —5.482 | —5.577 —5.663 —5,056 —5.45
” —3.527 | —3.852 —3.857 -—3.319 —3.64
” —1.902 | —1.927 { " --20002 | TUU=1.791 -1.91 1.25 1 Q.89
1296.3 —4.363 | —4.627 —4.682 —4,172 —4.46
” -2.450 | —-2.M17 —2.641 —2.434 —2.56
” —0.816 | —0.855 —0.865 -0.826 | —0.84 2.32 2.86 (2.96)
v [After Ad- —4,255 | —4.560 —4.688 —4.049 —4.39
ding of 0.21} _ 5| —o.559 —2.689 —2 —2.48
Distilled 235, 2 = i -
» \Water —0.773| —0.795| —0.823 | -0.723 | -—0.78 2.38 2.92 3.02)

After abéve loading excess reactivity estimated from critical position of control rods is 2,93%
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. Final Soluti
l Excess Reactivity "":‘U l;;a .';';r
o 1 Lundx{n! / Solution Volume 26.23 1
1
5 | After No.7
Loading
¢ After No.§ Loading E %
i Z2
=4
.g H
3]
‘20 l After No Loading
1]
After No. § L’o:ding
b /
w Con .
= After No. 3 Loading
2
(=]
>
g
5
@ After No. 2 Loading
i
a3
L] —
'Mler No.1 Loading
5
~3
1 1 3 L
0 200 400 600 800 1000 1200 1400
ny (gr)

s

Fig. .1

Fuel Loading and Fuet Selution Volume
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{Reactor]

. €
=k
Fuel Drain Tank
{ Subpile Ruom} X2 7 #5 =6
(Gomma E Room ) ‘ ___é)
amma Exposure |Room
M
0O: Supply

Mercury Manometer

0O, Supply 0: Supply

Evaceated Tank

Furl Mg Bowl

Fig. X-1 Fuel Hapdling System,
(Mark # indicates “Normally Open.”)
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Some of graphite plugs in central exposure tobe
“and in 2°¢ throngh the were being  removeo
‘ e

Dense oncrete Shield

Removable Graphite Block

T

L

Secondary Enclosure

1
Core Tank

Il
i

C.

Fission Chamber = 2 z@mFission
] ;E Chamber =1

’

Graphite Reflector

BF,; Counter :/

4° ¢ Horizontal Hole

BF, Counter % 2

N

+

i
{ HORIZONTAL VIEW)

-

Im

f——

Neutren Source/

Movablé Concrete

Shield Door

3" ¢ Horizontal Hole

¢
Dense Concrete Shield

Secondary
Enclosure
£z

re
Reflector

eution
ource Graphite

s‘_,,.-mock

O TrrssE—==tf

cor ot o

4

BF; Counters teant

E;amm'c(l
Graphite)
Plugs

Fission Chambers

caammamelite N\

(VERTICAL VIEW,

Fig. -1 location of Neutron Sou-vce and Detectors.

19



TAERI 1003-D

KR

IRR-1

20

2315033y R aaeag

*siouney) Supunod 3o werdend ysoig  S-if Bla

[ S

ansifay 1y s3EIg

|

"

ey g WWg

_
_
|
u_—n...mc_u__:cu 1831017
|
|
|

2j0su0y) joduc) s _

seduy

¥ Iy s -qm. -.i--!-Unﬂnl

| - ¥

Ay Qv

Jatjrdmy -1 4

. Tz squugy

uﬂ uoISS1 4

14 squeq)

H. oSSt

[ ¥ s m— ——

satjtdwy L

adooso[{ta8N
(*an.L ey apoyieny

wsday B S

, Hanm _o.::oUu

_ 1 gyday .13

Hs qiv

¢ 2 anuno)y '4g9

s pdoy .34

iy Qv

‘48

J2 dauno)y

sy Qv

anyday.aa g

H.._oom .S.uqumw.




21

JRR-1 DB

JAERI -1003-D

(1} "2AIND uonedidnny vonnan ¥ 313

?wv Nese
00E1_ -- 00Z1 0011 0001 - 006 - 008
1] 1] 11 ¥ ]

004

T

zHE v
T 2 JoqueTyd UoISSty ———

I cemmce—

- I

[ # J2wnod Fig

((eredg pahaBjui) € — A Jo tard y)
Mo ||y +o-ee- UoiRING1JUCY SPOY

100

.
N
=

NOILYOITdILTINN NOYLNAIN 40 JSUIANI

L
o3
=

0

(1] "esanp uopedndnny UWONNIN o1 B1a

(15) Nsz )
Q01 00zl 0001 008 009 0¥ 002 0
g ¥ -n\ H i 1 1 L
13 c...:\ /
R 410
%0
-E'0
o g
0 1
N 3
/ 490 m
2
=4
49°0 =
X g
\ £
T PR 440 m.
1 & JaqWey)uoissiy —— W
- 5
= “ §  —————— m.cm
1 = owre)df4q
6'0
( (sasiippe jedwwayd 29 Jajem
“PRiIsy] j-Suipeo] | “oN eye
a1e1-2uunod 3y 03 pazy[ewioN] ) o1
o Y -eee uo1jenBtyuol) spoy

-~

R R E TR




w T (W) reaing uoppondniny worinan 9.1 By (g *aaand ,:c_wﬂu:a_:ﬁ—a vonnsN oI Sid
.mj N (48) fsee (42} Dsee
; m 8.2 oot 0001 0021 8.: 000t
s -
E

B

7o
18

4
™
o

JRR-1 &

NOLLVOTTILTINN NOYININ JO ISHEHANI

NOLLYO I'TdILININ NOYULNAN J0 ISHAANI

N # " " ——— »
| T # Joquey) uorssyy ——— 2z - S
g v w mmeooes 180 I3 sapueyq)uorssty ——— 10
T douneQslg — T T ——
1 = aaumo)tig
mo: € g T ON
"oz Ty {0 ) U2 § 0N -eonnr UOHIRINSEIUOD SPOY leo

UL PO ErON eveee uotjexndijuol) spoy

22




=23

(A] -9AIND uvonEIHAURIN UOINSN 81 ‘$id (A1) -oaInd vonesndninp uwonnay -0 S
(5) n (a8} (sez
A7 Do 1 00zt o011 0001
ooyt 0021 000T 008 w09 00K 002 0 o0t i _
T T 13 T T 1 1)

,ﬂaa:_r

—
L=

B

“nopp  age u//..
suonejodesxs  35as1107) ///-

2
i

" JRR-1 B

L
<«
[

NOLLVOTTAILI(iN NOYLNIN 40 FSYIANI

ey

NOLLVOIT4LLTAIN NOYLNAN 40 IASUTANL

-4 " P — — rla 1e0
I = 42qWaY) UOISSL] e e ....,.
F - “ U evesmwmm—— e/

¢ ] "
£ # 19MUN0DYIH ———

I # taune)edqg

ug |V -eseee UonRanIguol spoy Lo
Ino: *ON
u: ¥ ' g g oy ------ Uonjeindiguer) spoy

JAERI 1003-D




SEREEE

classification

number

JAERI

JAERI
JAERI

JAERI
JAER!
JAERI
JAERI

JAERI
JRERI

JAER1

JAERI

JAERI

JAERI

JAERI

JAERI

JAERI

1001

1003-B
1003-C

1003-D
1003-E
1603-F
1004

4001
4002

4003

4004

4005

4006

4007

6001

6002

BEFlv#~ +—E (Publication List)

= =

JRR-2(E&E 1 BF)BHHRE
L PR o

JRR-1 o HEs

JRR-1 osrairg

JRR-1 opsREE:

JRR-1 ofHRR

JRR-1 oHZIZIZ2CT

JRR-1 EFIH>3ET-FO
BREE

€EY 7 > OEHER

wEARaE

MGHRA RN TE

KRR T T D YRR

PRt F oML HT 2
WHREURR

BT FOREEE 2R
S0k

MM A 2~ 7RREBE
Y - 2

JRR-1 "L £4&xN

Co-60 BaEome

Title

Design Calculation of JRR-3
Part 1 Core Calculations

Pre-critical Test for JRR-1

Preparation of the Fuel Solution for
JRR-1

Critical Experiment for JRR-1

Operating Characteristics of JRR-1

Contro! System of JRR-1

Absolute Measurements of Neutron Flux

in JRR-1

Several Properties of Metallic Uranium
Report of fhe Ohservation in the Sea off
‘Tokai-Mura

C a1 Micrometeorological Survey at the
Site of Japan Atomic Energy Research
Instiute

Nuclear Calculation for Light Water
Moderated Reactor

Numerical Tables and Charts Uscful for
the Study of the Dynamic Behavior of
Thermal Reactors

Usefull Charts to Find Indicial Response
of Thermal Reactors

Reviews of the Sccond Unitad Natlons
International Conference on the Peaceful
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