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Report on the Operation, Utilization and Technical
Development of Research Reactors and Hot Léboratory

(April 1, 1970 to March 31, 1971)

Division of Research Reactor Operation, Tokai, JAERI

{Received 10 February 1972)

The Division of Research Reactor Operation is engaged in the

Operation, maintenance, etc. of JRR-2, JRR-3 and JRE-4 (Japan research

reactors), and of the Hot Laboratory for post-irradiation tesis of reactor

fuels and materials.

In the division, besides the operation and maintenance, other works
are glso performed, including the control of water and gas, radiation
coﬁtrol and irradiation. Further, research and development are made on
the technology of research reactor, etc, facilities. Research is then in
progress on the deposition of FPs, with a TLG-1 gas loop. In the Hot
Laboratory, works performed include the tests in monitoring of fuel and
materials of the JAPCO's power reactor and post-irradiation tests of
various fuels being developed.

In this report are described the works made in fiscal 1970 (April to

March) in the division; and problems encountered and the procedures applied

to solve thenm.
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Table 2,1.2 . JRR—2 Reactor operation results
' (Apr. 7 0 ~Mar , '71) ‘

Operation | Power Integrated Unscheduled|
Cycle No. Date Power
Time(hr) ( KWh) (kWh ) {Shut Down
16252:33 _ 116371810
331~ 4/ 6 5:46 10 2
R2 —45—1 .
: 413~ 425 294:00 29061711119277991 4
5/ 6~ 57 7| 15:43 18 1
—2
§/11~ 5723 | 292:34 | 2898228(122176237 1
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Power Integrated Unscheduled

Operation
Cycle Neo Date v ~ Power )
Time (hr) { KWh ) { kWh ) Shut Down
5,26~ 5/28 9:18 14 | 2
R2 -45-3 : : ‘
6/ 1~ 6/13| 263:37 | 2614,144,1247903095 1
, 6718~ 6,19|  8:59 9 1 o
6,22~ 7/ 4| 285:35 | 2829603 (127620007 3
7/ 8~ 17/ 9| 9:24 13 0
5 : . [ S - o !
713~ 7,25| 201:58 | 2887,091 (130507111 1
Periodical 7.28~10 3 43:26 10653 3
Inspeetion . _ ,
R2—45-6 |10/ 5~10/10 | 125:55 | 1,244,674131762438 0
o 10/14~10/15| 11:12 10| 1
7 R ) :
10/19~10-31| 252:39 | 2480672|134243120 2
. 11/ 4~11/ 5 8:24 7 0
i1l 9~11,21] 293:50 | 2817190 |137160317 0
11/25~1126 10:47 16 1
9
11/30~12,12| 294:11 | 2930803[140091,136 1
Periodieal | 12,/24~ 1./14 30:32 1660 6
Inspsction ' o .
R2 4 5—10! 1,18~ 1/30| 293:55.| 2006885 [142999681 1
2,/ 2~ 2/ 3 11:32 ‘ gl oo 1
11
9/ A4~ 2,/20| 292:04 | 2907535]145907,224 1
2,93~ 2,24 < 9:37 5 0
121 . . .. -
3/ 1~ 3,13| 293:25 | 2015267 |148822497 2
3./17~ 3,18 10:14 9 0
13
| 322~ 4/ 3| 294:05 | 2915136|151737,642 3
Total 3761:42 35365832 A 38
() Over : ckeck aperation

" 'Below: operation

Table2.1.3 T.ist of unscheduled shutdown

Cause of Trouwnle

Bhort Period
Manual Secram
Loop Scram Signal

Pump Stop

21(20*)
2

2 (2% "
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Riollei;f_ Jfli;gnet_ 6 ( 1*)
CIC Low Voltage . 1 '
Stﬂ'p’:'i)'f' Electriec Current ! 1

oo 3(3%)
Total 38(26*)

%k Marks show scrams during sUb eritical

operation before J0KY thermal out put

2.1.3 JRR—3 JETEE P
45¢£®%Hﬂ%ﬁ%mJRR—2tﬂﬁ SEM1Y A2, 1omwdéa@ﬁﬁﬁ
6 4 2 kT ( 8ﬁ1.75)
FEAkEy 7 (DP—1) OMEITL 2 RESEFRELAAD (F7.1LIFEER) £6 7 1
2 i mFP T bLED, %7#4ﬁ»%%?bf#%ﬁ&5%%T%Oﬁmﬂﬁiﬁ§%1#
47»§bfsﬂz4E#%%ﬁbﬁncwﬁiﬁémﬁ%mDP—l@Wbd?b&&;‘
hk—EWW%%ﬁ&m %7ﬁ4ﬁm#hnp—1®W@#mTﬁéa13#4?»#7&
T, ﬁziﬁmf/T(DP-Z)1ﬁ6$é§mﬂ&ﬁ7Mwﬂhﬁ%ﬁﬁ&9ﬁo
K, TMWHESZEYT &5mom1m té%ﬁ%*ﬁﬁoﬁﬁi1oﬁsamiﬁﬁ
T EmL.,. f®iﬁﬁ%%ﬁbﬁ
JRRdS@ﬁ%%ﬁﬁT@M&L4K%%O
D e RBEER I S AT,
® ERHDELHLUEEHRNE K”i‘ﬁi‘%ﬁ’s:a%@wﬁ_, ?ﬂﬂﬁb’ca‘bé
@ ESEASLEERE, FOHMICERINAY -2y IRATNTOAHEE
AIEFE R Table2 1.5 W0 RT, '

tr, RAD

Tahle 2.3.4 JRR—3 Reactor operation results

(Apr. 7 9~Mar. '71)
Operation {Full Power | Power Integrated iUnscheduled
Cycle No, Date Time Op. Time Poawer '
(hrimin} {hr ‘min) (MWh) {MWh) Shutdown
170 ‘
R3—45—1 | 4713~ 5710} 302:16 2830 | 2788 1031387 0
-2 | 5/11~ 531 294:12 2780 | 27511 | 1058893} 3
—3 | g1~ 6-21| 293:58 2795 | 2,77 4.4 086637 1
—4 | 6722~ 712 230:009 2157 21224 | 1107861 2
—5 | 7713~ 8/ 2| 244:55 29206 | 22258 | 1130119 5
—6 | 8 3~ 823, 161:30 1540 {15065 | 1145184 1
Periedical © g ro4~19/ 4 3: 30 0 1.8 | 1145202 0
Inspection
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& o Operation |Full Power; Power |Integrated [Unscheduled
Cyele No. Dat e Time |Op.Time Power :
(hrimin) (hr min) | (MWh) (MWh ) | Shutdown
R8—45-7 107 5~10,/25| 291758 2695 | 19029 1164231| . 9
—8 [ 1026~1115 287:29 . 2741 1.9462] 1183683 0
-9 111/16~127 6 20234 2770 1,.914.8 1202841 2
Periodical w71 - N a4 o
et ton | 127 T~ 117 2:58 0 14} 1202855 1
R3-—-45—10| 1718~ 2/ 7| 269:05| 2587 | 17809 | 1220664 3
_11| 2/ 8~ 2,28| 252:48| 2437 | 16804 1237468] 1
~12 3/ 1~ 3/21| 122:55 117.6 8325 1245793 0
—-13 3/22~ 4-11 295:08 2'74.5 19085 1254878 6
Total 3345:25.| 31459 [261376 25
Table 2.1.5 List of unschedoled shutdown
Cause of Troruble-r
Neutron MeasureanL ‘-}Vstem 4
Measuring Inst rument,s in Cooling 5
Trouble of Electrllc—lty 2
Miss Qperation : 1
Earthquake 1
Other Trouble i2
Total 25
214 JRR—4
AEFEDJRR— 41, MEZOBRRCIHLAL, HACLOTERTL VD, AEb DO

X bR EFREOSA Y LT, PIEFEFEHEEO L B JRECRBL .
A5 AERICER L Al G Table2. L6 D B D TR D, HEH4 28, HREH1T 1
B, WmEEM 1,0 2 6B5RT1 04, EEHRBALOT4699kWh T Dk, 4 4 FEORER
f7 8 4BR0 A, HEFRILNB44811 FEET AL, 3 0B EHEML TS,
SEMHEBELTHETFORRELG I 5B TH AN, FOARAEFEHEEDERRRT
OEBEEL T, RYA NS XA, BAEER A v FOEMARCT ALO 3, FHET
R, B, EEBRTEIBTSH AL,

FIFEEOE R D S O, BEEFBERFEEC L AEEER (BANE 6 AR,

kWh

~59 2

= AT

SIEMEEHALLEE6BE ), o, V¥ Ers, HEAERSTO, LENNER, PHER
B, WEEWER, BHT 17, §44 7, FA47, X470 L AHFERMOMEAE L

s e o 3 i S MRS
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GFR7 577 <= s KA EOREER, B- 2 BRENEL L DFHBEREE TH 5,
47, JRR—2, JRR—3OBESLIMET, RI%GE (A BE) Okw, BREE
B (11~168M) %0 BEAL., AEFFREOGHER LA, £0M, JRR—4X
EHEICHT BB, 752 A b5y 7 OPRTRAE, REAKOWES L GBI
MEFEHRO 7 3 5 2 v & ERIEE OBFCH O BHARB LRI L,

Table 2.1.6 JRR—4 Reactor operation results,
(Apr. '70~Mar. '71)

Operation Operation Power Trouble
‘Month Time
' Days | (br:min) (KWh ) Shutdown .
1970 Apr. 17 95:57 37,783 | 1
May, 16 84:18 36940 1
Jun, 4 23:31 30,327 0
Tul, 17 7 95:00 33,254 5
Aug, 20 139:16 217164 2
Sep. 20 | 128:41 252286 0
Oct, 20 117:34 84386 0
Nov, 0 0 0 0
Dec, 13 80:48 145243 1
1971 Jan, 14 78:46 5636 3
| Feb, 15 94:35 106235 1
Mar, 15 87:47 125445 1
Total 171 1,026:19 1,074,699 15

Integrated Power 4,577,928 kWh
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221 JRR—2

Sl B EE R, 4 A &£913#49m%%7bk9fwm 1 A EEDOERS
#H% 4 BiT, A@ﬁmmﬂﬁﬁklzﬂmfﬂ%ﬂﬁﬁﬂf %@%kl@%ﬂ%®téﬁ%
D Ve A FER Lkoﬁﬁazﬁ%m %5#4ﬂ»ﬂ7¢ 7ﬁzsaﬁ%9ﬁ%€§1%ﬁ

'”Lﬁigma¥$§@ﬁmm,xmmﬂrq Eﬁ%ﬁ&@%Z%(Dh—lkivDE_ﬂ

@X%@ﬁ‘ﬁf‘ﬁﬁ*—“’r@& B (FFD) 0%, SHBEOEER &g')j(a: @Iﬁﬁ”%ﬁbkc .
S AEMRBTH, (BRBRHEE ( LNTL ) :L“J: Oﬁﬁﬂg%ﬁ (E FTL-~2 ) @%ﬁfj—
$%t®ﬂﬁ¢m TN, 2 |

 Kﬁw%bﬂm§@¢x;Uﬁﬁﬁﬁﬁ%b@ﬁfﬂ@n.%m%.%@mm@wr%am

%VC%L?}C:
' Table 2.2.1 List of troubles

Bofore On Power
Startup | Shat down Powcr__down_ The Others
Control System 13 0 7 1. 1.3
Cooling System 28 0 4. . 17 T
The Others -7 0 -1 4
Total 48 0 12 34
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TRR—2OEHEHG, 522 Cmay FRTRIRAD EFEBEAEOTnE, R
DO AR I AL S T AaliRaTnh, 4 4% 123KC—6, 45444 HCC—3
O I % S L T L, T QRS S v 2 O ME T IR RERIC A Dk D TRBL,
RV NG RTHEARETER LA, OB HHLAI Y 27O0MESGLHTO®RY - BHEE
MHEETH D Etbhhok, O Y 7 ERERIEEEET, ERABIEEICHD 46N
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(n =
45 EELEE VA s o ORBRITHT DORE 1 XTEAAT(DP -1 ) HEOBEEEL,

P10y A7 rnbRDR—IR (EAR  ~) 7 &K) ~ORRA~RAOREKALER
BRPBERIELTH DL, | |

() FRBEPORY

B DERERY Table 2.2.2 TFE+. Cﬂﬁmﬁ%M% 3|7 F A E %.E@ 15 1B,
FELEEOTSTORESE CREBEEFAT WA,
E?i‘ﬁit NN T IR AR~ A

(o) RS - B

Table 2.2.2 List of troubles -

Items
Equipmenit.s‘ in Cooling S.yste.m 17
Measﬁring Instruments in Coeling Bystem 26
Neutron Measurement System 27
FFD & FT 21
‘onventional Equipments & Health Physics 13
Utilization & Experiments _ 3
Other ) 9
Total 116

© DP—10&E

wev A s rOREELFTHDOAB8A1THEDP -1 HREFEHEILELAOT, LEOEK
gq:jﬂ/;;?i@%ﬁy;ﬁz\'fc¢c5, 2F— 2D F ¥ YHBENRA T FHRREAPENIRETR
hher L b0k, TROOEEEBR, BEAEALFHCOATHERET 1.3 IEIC
AL, _ ' '

@ DB 4#HE | _

mry 42001 0F2306, ﬁbﬂyﬂ(n T— 1 YWHERIHE~Y v 2HET2 7 (DB
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Table 2.223 JRR-—4 Scram list
(April’70 to Marech’71)
Month 4 | 5 6 7 | 8|9 1101112 3 ! Total

Items

Lin—o—1 1 1

Lin—n—2 1 i 6

Period 1 1 2 1 5
o A. C. Source 1 )

Voltage

Earth Quake 1

Miss Qper&tian 1 1

The Others i 1

Tosal 1 1 0 5 2 0 0 0 1 1 16
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Remarks 1) Scrams had almost caused by the following reﬁsons:.contact
miss of pnwér metsr changer, earth off of Log-N voltage
supply, A. C. source voltage fall down by thounder rain and
miss operation of student learning reactor operations,

23 Othe? it ems {cpo}an; temporature. Primary coclant flow.

core tank bridze‘élamp; rﬁﬁbish_on the fuels, and et cetra);
which are not appeared on this table;had ndt_beén trou%led

with serams during the fiscal year,

Table 2.2.4 Systematie arrangement of trouble statistics
T | Nuglear | Control Cooling | F.F,D. The
|eram’| Alarm [©077 Others
Inst, Rod Yystem Hystem Total
16 32 19 22 5 17 3 72
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‘ /It.en;l Parallel Runnlug S ingle Running
ST “of Main Pumps of Main Pump
Reactor Power ( MW) o 10 7
Primary Flow Rate {(m’/min) 17.3 10
. Coolant |Outlet Temp of the Cere cc) 575 . 5 3.6
(D, O) l|Inlet Temp. of the Core (C) 5 0.0 ] 4 4.5
Secondary Flow Rate (m® /min) 7.0 7.0
Coolant | Inlet Temp. of Heat E xchanger (e | - A3 3.0 330
(H, O) |[Outlet Toemp. of Heat Exchanger(T) : 435 | 40.2
Heat Transfer Coeff. | Measured 1.281 1 132
of Heat Exchanger —— . B
(Real/wm’hr ¢ ) | Designed 1,985 1,746
Maximum Surface Temp. of Fuel Rod (' C ) 9 1.5 9 0.8
Maximum Temp. of Fuel Center (C) 95 1.7 " 201.8
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2.5 F=k -~V T7LER
2,51 MAEFOEKTE _ , .

JRR—2, 3OEFEASL CEREAGEEMTNREL S 565, REFEKL, 46
Eaﬁ%ﬁ&se4kgT45E3HX@Lzaskgm&ﬁﬁ%%%@mﬁ&LTMé;%
HAKE, 44FED3I 8504k PHLASEED3T7,665kes £839kg BALA., T
R 2. 2 %ORSTHAD, 4 4EEFREL A5 EEROMRFOFAEEKE Table 2.5.1
TRt _

JRR—2, 3~OQOEXKHREE Table 252 RTELITD A,

JRR—2TEHT»I =0 s HHTHRB2EEA T Y VARDIOA~TML £, FHLRE

ODEBFI1IXTCOET 5 FIABEIY KE kD, JRR—-2~150£€(165 ke ) DEKX
DERIRBRABEC DR, 27, JRR—3 CHEMLIMAARVDOEATED THEOM,
AN T ARADEBIABR TEKSENZED 4 & &g naficgibL, 4 FEDA 5 %

A RS EAMALAABTHL, JRR—2 . 3~OELKBHBT— 2% Table2. 5 2VT5RT,

d/, BIREAE B I kg K2NT, BETAEHEELER L. COKR, BREFCHEA
HREABEBAKELT, HEAL306 ke » HENHL3I88 ke $HA., LAXD>T, HFE, A
HEOBRETHNREKD65% (45 ke)dAbhAl ETE B,

Table 2.5.1 THeavy water holdings

Mar, 31,1970 : Mar., 31,1971

JRR—2 | JRR-3 Total JRR—2 JRBE—3 Total

Heavy water ip

co0liag syst. 8547ke| 28042ke | 36589ke | 8685kg | 27755ke [ 3644 0ke

Eﬁ&VWMMr 61 1,177 1238 165 499 664
E;ﬁgwm“” 163 514 677 | 133 428 561
Sum total 38504 ‘ 37665

Table2. 5.2 Amount of heavy water supplied for reacters

Suvply Deuterization Total
Date | Weight (kg) Date Weight (kg) supply kg )
May 7
Sept, 1,11
JRR - o 60 R .
2 Oct. 14 86 Apr. 28 111 971
Feh 3
: Nov, 18
JRR—3 Jun, 23 12 Feb, 11 548 560
Mar, 4
Sum total 872 659 1,531
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252 JRR—Z2OEK -~V 7 sEH

1 E K

(a} E/KEE

EABRER, ASFEAL4AOD97.40ml% b4 6FE3R809705mel% 3T, 0.35
mol BWERETFTLTinD, BRKOBEETFZ, 4 3FE03mel%, 44 EE0.5m0l%,
ASEELISml% TS, MEFIEZAOCRERTENWRE S,
BAAMBOTWMTEORIC, F.LEKE66S5 kg PEAKE V7 2aH4ARCEKRLT, 8 AD
2 HRELBEEATH A OKA. BAROBEEFHECZALOEREIHLDOT, IR, {7
%, HEAOLBEZ AL TBEE FTEE R0 N a0k, A, LHIPHFOFLEK
OBEATEHLOIMIIBTH DR,

® pH

ERO pH EEM AL TE 5+ 1 OHAACH D, BERACRBICHERIT B/,

() WAGHE | _
EFFREGBRCERAXOBTSESENRKE (, 13/ en 0L A5 EB DR, TN
BREL . REFEBCEKCEEFTOUBEE I ALBRBL A4 kT HLE, TArI=v o
SEEYOTBERADA Y THRETEKRCBTETADEZEL BN L, BKOEREEE
HREkE NG 2, BAORFBRABENIREBEKEREERMHBRT LB, EK’F@%%%%
RN FRT A, 2k, HOBEMAETLTIWARIE, BEFAEOADCHBESHEE
KHRbRTNAENWL E ERLTWA, EAOEREEEL, 1+ ¥ TREFOFUICL 2T
AR EEREEECH#BEINT WA, '

@ TFrI=wva, vIrEREOEEHN

FAPMEBLTWAME, EXFOT LI =Y aREE3 ~4 sg/ml TRHFLLV, B
B AN A TORBICL DTEE 5 1 7 v BB 0.0 5 ug/ml MTEAD, EXR@LCAZDT
N, U CIBEEAFORERE (1 ne/mf) BFTH oK. T, BEBEEBCHOI
BRSBTS te,/mf BT TH2k, LEOAITEREE LOTFig 2.5.1 »Fig
2.5 2RI,

e £, r ®WIHRE

B EN1 OMWEY Y 75 > 7 I BB EOET, ABRSIEO04~0.14£Ci/mE,
FEIIEE0.0 2 ~0.1 9 £KCi/mf THA, EAOEARBRAEL N INIOELCEZD TN
5,

(f) y@w=RXZ b2r

4 4 EBERECHUL,

@ rUFTa

BAEONY Fv AEEL 4647 EBEEGET 1 £Ci /ml THh,

@ ~1 . |

~Y Yy AEEEL 9 4 ~0 6HRECHIE L, ~V P ADEMERRI 4930 THL,
HERIT AR . R MmO WHER1 4 8 , HERY-215m® , 2FHAI 0’ TS5,
EHO~Y) v AHEEDS 4’ 1 OMWDEDR A,
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(3) B ERIK

HARRAASELACEHALBOLNLL XD, y\{ﬁhﬁa-aﬁoyj{ﬁiﬁ%kg b, 4.6_
E3H§TK%%52kgwﬁmﬁﬁﬁﬁﬁmmﬁﬂﬁ&ﬁoﬂﬁﬁ*@@bU%agﬁgm
2 uCi/mfé CEL, FRUETIAGTA DL, BERKOpHEST7 0~7.10, BLES
0.7 4~118 A0 cmThof, TA3i=y sfmiEid0.02sg/mf MTTIEETHA,
@) ZREHK '

WK EFA400~450¢.7d WHL, BHEEEH2, vA23—2%1 0 ppm HHEHE
ALTZRENKOBFERET L.

{5) 4+ AR

FAKFRA A v RBRBCHERER O NEFEALTESGLESH Y, REEHLERT
nNTwnb, AxFRl1lE, ZBERAKAZHOLBETERLZ.

253 JRR—-3DHEK -~y 2 aEHE

FEHK -~V 2T DN TOEEF - 2AOEMODAELEF Fie. 2.5 3KRT,
(1 ;K
(a)  TEZKIREE
4643 BBTE9 9.7 5 mo 1% THECHEEZLR N,
b pH
HEF A2 A ETI6 5+ 1 OEERCHLA, BT ¥4 2 rDRERMTCEDL TNnD,
CHEFCRBFZOREFRRCERES L300 TH L, (FHEE6E)
© ERELE
HE v 42 THERBECH L, 6041 22 b0BEAREEOHRLE, LROEE
BUCECREBERE I AOEK~NORACLLZIOTHS,
 EAOEAESEOT(E JRR -3 ETFESSEE S —2ITL D, Fig 2.5.3 CRL%,
D 7r3s=2va, v7 ik EDERMN
BABOTAS =9 AEEE%0.69, 0.1 2kg/mf 2EXRBLANKTOEBIL,
46%3 ABHECO 24g/ml TERTHE, BEAPOY I vREAHne/ml TH 5,
(e} 8, v MIEHE
EFEENTMWEY > 7Y » 71 BMBOET S BRHIE03 8~0.68£C0i/mf ,
N1 4 ~0.1 94Ci,/mf THh,
(y rgx~Xz
4 4 EEHEFCHEL,
@ FPUFTL
BAFOLMN)F T AEEFE46F4BBEL104CI /Ml THA,
20 ~1 7= : :
«Uﬁbﬁﬁﬁﬁﬁﬁmzszmﬁfé%oﬂﬁ@ﬁ%ﬁﬁ%¢@ﬁ%1?4m%ﬁgﬁ%
78m*, SFAEAIOM THE, FHAO~NT 7 2aBERRL, 226 m®  10MWDTH 5,
B R BRI E A DI~ v AREETEEL (, BHEORBCERT b & TR
LEDE, ~U v AT FECHI/EOI 6 DERL, BEEFE12.6m° FHELAL. T
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"Fig.6.4 Effect of carbon diexide in helium system on electric
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Table 7.3.2 Activity of F.P. in He gas and deposited uraniwn of? fuel

surface of the JER—=2 Reactor .
Nueclide | Average Total Uranium Uranium,
Activity Aetivity | Yield | Volume Weight'
(#Ci/ml ) (#C1i) (%) (emd ) (ng)
BmKr | 243X10—4 485X10% | 1.3 81%10—1 543
¥ Kr 563x10—* 1125X10°% | 3.5 8 6810~ 456
% Xe 917X10—4 1837%10% | 6.4 3 6.2X10— 416
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Fig.7.4.5 (1)
Name E Materials
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O-ring ' : Neoprene
Lead shield ‘ Pb
Boral plate B
¥FD sampling tube | Al
Thermocguple guide al
Thermocouple Cc-C %hermocouple
Thermocouple guide -Ai
Sampling tube guide ‘ Al
Upper coupling Al
Cut off part o Al
Over flow part i A
Top shroud tube ' B\ §
Shroud tube Al
Botton shroud tube Al
Nozzle Al
Fuel segment UO2 pellets, Zry-2
Spring Inconel-X
Top tie=plate . Zry-2
Bottom tie-plate Zry=-2
Spacer - )
Tle rod Zry-2
Nut | 3UsS-27
Collar - |
UO2 pellet
Sheath . Zry=-2
Shim plate _ SUS=27
Spring - o - Inconel-X
Top ehd plug ‘ Zry;Z

Bottom end plug Zry=2
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Tablie 7.7.1 Self naut ron
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Ar—i07(51.35%) Co—59(100% )
Ac—109(4865%)
Fmitter Diametor 17 m 1.0 mm
Length 50 mm 100mm
Weight ratiol| 004 pem
1
Material SUB3—-27 SU&E—-27
Colector Diameteor 2. 1mm 21 mm
Deteator Thickness 0.2 mm 0.2 mm
head Length 7 5mm 12 5mm
Weight ratio] 0.094 g/ cm
Macerial Al,O;(Alumina) Al,O; (Alumina)
Outer IMia. 1.7 mm 1.7 mm
insulater | Inner Tia. 0.7 mun 1.0 mm
Length 7 5mim 125mm
Weight ratio| 0.0 58 g/ em
+
Core material Ni (Iual line) Ni (Imal line)
Cable Insulater Mg O (Magnesia) MgO(Mapresia)
Sheath material i pUS—-27 SUS—27
Total Length i}_?:m 13 m
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Table 7.7.2 Reactor crondition

Irradiation

 January--8- 1970

Reactor power

1 kW (Lin-N)

N  Cc—1. 6351%
L c—2 6354%
Rof.lrpoé'ition c-3 6352%
C—4 6351%
C—5 63.50%
C—6 6356%
JRR—-2 B-type (U-235 195¢g) 22
Fuel element JRR—2 Cylindrical type (U—-235 120g) - 2
Average burn up {core) P : 12.04%
' 6 ¢ (1035%),6D(1340%)
TR Outlet TX-1 - 237 C
D20 Temperature Inlet CTX=-2 ‘ _ 220 ﬁC
' TX—-3 o 20.0 €
.y VT—-1 D,0O (Core ecoalant)
L VI—2 H,O 12 1
 VT—3  Voide B
VI—=4- " Voide
Vertiecal beam tube VT—5 H,O 12 1
VTi—6 Voide . .. . .
VT-7 Sample (8i0° 12g. Artificial graphite Mg
VT—8 Voide
¥IT-9 H,0 0.97 1
CHT- 1 Al Voide—can
HT- 2 TLG-1
HT--. 3 Al Voide—can
‘HT— 4 Al Voide—ecan
HT- 5 Al Voide—can
HT- 6 HwlL—-1
Horizontal beam:tube| HT—~ 7 Al Voide-can
HT—- 8 Neutron diffract—meter
HT— 9 Al Voide—can I
HT—~10 Neutron diffract—meter
HT—11 Crystal mono-chrometer
HT-12 Al Voide—can
HT—13 Al Voide—can
"HT—14 Neutron spééiro-méter
HT—15  Voide .
R 17 Voide
Pneumatic tube - Voide
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Table 7.7.3 Temperature of capsulescoolant and thimble

Thimble Porous tube Isetation tube
Flow rate of coolant{kg/h} {Statie |381}346}440 410
Coolant temperature (C) 60 | 12} 57 18} 65 17 17 13 13
Water level in thimble(em) [138 |138 138|138 | 130} 336 495 875[1295
Capsule inside |I175 (168190161 213186 182 175 1163
Capsule surface| 77 | 33| 75| 33 89| 51 49 42 40
Input power| Fin end 721 29 68| 31 85| 49 45 40 38
1 kW
Water in
thimble 61, 14| 59| 21 76 | 37 35 30 27
Cuter surface
of thimble 61| 12! 59 20 69| 26 23 1% 18
Capsule inside [227 (204 |225|193| 254232 228 |221 201
Capsule surfarce, 86 51i 87| 41| 105/ 78 76 66 59
Input power| Fin end 79 39 76| 38} 100 71 67 59 52
2 kW
Water in
thimble 62| 16| 62 23 84| 53 59 42 37
Outer surface
of thimble 62 13l 51| 21 73| 35 32 27 24
Capsule inside [246 2221245|211( 271 (262 |258 |253 |240
Capsule surface| 95 63 98| 49| 114| 98 92 84 79
Input power| Fin end 83 47| 82| 44| 104, 87 81 73 67
3 kW |
| Water in
thimble 63, 18] 63 23 89 66 60 51 46
Quiter surfaee
of thimble 631 14! 62, 22 76 | 42 40 32 29
Capsule inside |262 (238260227 280|282 278 1273 263
Capsule surface|103 | 74{106} 57| 117 (110 |102 97 92
Input power| Fin end 86 | 54| /7] 49! 104 | 97 25 &3 74
4 kW
Mater in
thimbie 641 221 64| 24 94 75 68 58 33
Outer surface
of thiwble 64| 15| 63, 22 80 47 45 36 33
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Fig 8512 Time relation between input rteactivity and power or

energy of Molten Salt Reactor listed Table 2,

S8nlid line. indicates the case with 2 core volume,” see
flow rate and a,b,c are power curves and a’,hic’are
energys,a,# with initial power 15X 10°MW, b,V with
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Table 8.5.1 Perturbed Reaectivity supressible effect of non—
self—shutdown type repetitive pulsed reactor
E=1 %100/ nto sEm%
‘ | Perturbed Reactivity;ﬁ({)’=0.007.) 7#{(3=0002)
Eqn %| & :
0.2% 0.3% 0.4% 0.2%
Parabola _
1.86 1.86 9
.G — . - 2. —/ 2.
2 2 23/‘22 /2.0 38/22/20 28/22/20
1.8 6
3 2 — 1.
4/22 .4
35 | 2 " 17/~ 35
3 {53 ,.— 2 25,4 _ 245
53 /5g /248 e >4
63 | 3 lo 2 s6s
. ] 22 .
: o |
3 A
2]/56/6.3
1.1 ~110]177040,—0.495 | 50-0.40-~—0:495
1.3 {110 [33,0.43 /—0.44
squ&rék _
20 | 1 27/-%3/0.
: 1.9
. 7 /= /1
” 37/55 /10
1.9
1/ —/2.0
7 iy
4
3.5 ” 26, —/245
13
L3 | = 30,0.43/~0.65
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Table 8.5.2 Calculated various c'harac__téristics of liquid

fuel repetitive pulsed réactors.

Fuel Molten Salt HZ(}'—UOZSO.; DZO“‘HQ_O—
‘ ' o ST e U0, 850, -
Core Volume 4pi? 2621 o 2906
" Enrichment 23 U0.1mol %'. 25U 50g g (PSUBg Y
( 23%70.0 5mal %) T
Fuel Temp, Increase . |. 200 °C 50 °C 50 °C
Core Heat Capacity | 19;5MW/ °C (.J.l'l-M.W/C’C 1.25MW/°C
Neutron Life Time 1074 8 2X10738 3X10*S8
Reactivity Temp Coeff) 1X1074% 1 /°¢ 3IX10~+1L7°C |5X10741 /°C
em - L 10—® 7.5X10—3 1.25X107 2
Poriod 1072 8 265X1073%8 |24X107%8
Peak Power 9.75X10* MW 1045MW [T 40MW
Energy/Pulse 39X103MWS 5.5MW S 6 25MW S’
Pulse Width 352ms 9.5ms 84.5ms
2 2 , 15 2
Released Thermal 238 5X16'%,/em 1.3X10 * n/em? |16 X102 pem
Flux/Pulse ( 22U 1X10¥0/ /a? | - ' '
Peak Thermal Flux 25 1.4 >(10”n/cmzs>:< 1.4Xx1 015n/crr'12's 1.7X10 18 n/em? s
(2337 2.8 % 16'n em?s P | g

% Hard Thermal Flux
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