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This report is based on lectures given to graduate students of Tokyo
Institute of Technology. It covers educational experiments conducted with the
Japan Research Reactor ¥ (JRR-4) and the Nuclear Safety Research Reactor
(NSRR) at Japan Atomic Energy Research Institute in August 1994. During this
period, the following basic experiments on reactor physics were performed:
JRR-4;(@ Control rod calibration by positive period method, (@) Measurement
of Xe poisoning after high power operation, and NSRR; Measurement of reactor
kinetics during power excursion caused by prompt critical. The principle of
experiments, experimental procedure, and analysis of results are described in

this report.
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EEISERASY L OEASHN (B FrF =) 2H5DbLTVD.
432 HEIRBEREBEOHHN/ - b

AIRIEAIC L o THA S — A MEEEHOBBTRE 2 LE 20N 0T, SORFHRREMAK
%3 BWCH/ =2 P ERFHET 2 EATRETH S, Z2 TR, t=0 TAT Y TRIZEEE p o

DA S NEIRBHRARBIC R o R EE L 2,
431 HITOHERD S, BELEBREICRZ 5 L &+ 0 TORBERE,
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P = P+ Py = Po— 1| [P) AL (4-7)
0

THEHIND, CITuFATHEERELTVA, TIRBLAVE - T L iTh D, VT,
S—A P FIEEICAEIRIL LS CHOBRTHTEITHOBBIIFE HEHTE, 25 KB
T A=0 EBLIENTED, LoT, 25REUTNAPLRDERIHFEL NS,

dPy 1) o i -
T A{po Bt Iu|£ P(t )dt }P(t) (48)

%&ﬁfﬁ‘@&ﬁwﬁb$¢®¢ﬁ?ﬁn%E%ﬁﬁﬂ?fﬁ%#if%tTW%oC@ﬁ%‘
Bz oW 2ERES T2 LIV AToORIELNS,

A P~ B | 1—exp(-R1)
BO = 7R [T¥Aew(-RD (4-9)
T,
(p,— B’
A? A
AR+po~—BEff
A = (4-11)
AR—PO+BBH
(4-NREWATH L HAOREENMSUTO L) IIRD NS,
2
2AR Aexp(—Rt) w1z

P(t) =
O = T {1+Aexp(-R 1)}

=

HFS— A P RETEERNTG A5 L LT, EREHE TORSIMS (ERETRE-) .
K, =R FOFEREFER B,
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B(w) =
M

R+ pO—Beff)

A

kb hD, T, BRES P T 120RACKEEMSEYTOEBWT,

Lk ong, -2 THEEHIT PO s
(p,— B > 2A | PO)
F YA T b

Py~ Beff
A

) (P~ B’
Alul| PO

EBLIEFHRL DT,

2 (po_ﬁeﬂ")
[ |

oo)=

(Py— B’

oz

P —_—
max IA I.u‘

EFEFIENTESD, T/, - A FOYEFIE
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WARSERRET S, MARGEX085~3.08DF E.
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SRS Y Yxy MERAEIZE L LI o TRIBERRAT R, TV oy METIERER
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- DEOBER EE e EZRNET,

- FBRORT, fEiRfek, BT — 5 ORH

45 LHK—h

451 ZJ|EjLA— b
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130587 HesOEHE TIERE X .

452 FEBRLF-H

CFNENDY — AT oW T OB E BEHREOELE 7T 7 IR,
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CHABDF— e Ve 2 BER S ) A VD EOBRARSEE ROBACSE DRz &
Yo R FEHOEROEORS TROLPIZOWVTEHRZ R,

S DN & B OV AEHBOBVIIDWT | SEHREETAVSERL A - P OBRE b LI
2e 5,

LV W, BN, B — 2 RERERARISED 79 7 EERE L I OEE R ABUSE
DRI DT EBS L,

CELRTERT -5 5, NSRROHIFHEEREE b O L, K42 D7 -7 e A€ L,

- NSRR® b FEEORE LRIZ1000CTH 5, B THE S I BRBHREII LA TORE O
WEATRLTYAE L7k &, NSRRIZBAM FLOBGEORAILM R 5 2 WKL EERD
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(1) EE VA AE, HE. BH, MER (RTF0EETE (%) | pp.l160-163. FATEM
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2y [EE. pp.192-197
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DERICDWTEERE L,

ESHNERT— 5 5, NSRROZFESREREE b L, 4207 -5 ZHAE L,
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FETEDIRR 4 DIELE BN FAL-1ISFRT, ERTEFIEEC 4%~ 4 FETCIZHEHETH
=7, T7-. MEABHECEE ) FETHEL. FORRERALL, RAL2RUNAL2~H
Al-4mT,

AZ. JRR-4F &/ EIRER

=L K- FOREE LCEHEER T o - EREERO S Y RUSEEEA2 L, HAZ-ZIIRT,
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A3. NSRRIZ &2 73V AR
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FEE L LCRARGEL2S TOERDIT o7 ERIZL > TR L RBRARISE2S D% E DHNE
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FAL-1 C-4RHBEIEEBRER

Co1TE |Waiting time|100—200 |300—600 [Average C-1DRIE A o (X100 -2)JAH | (X100 -3)
(m) {sec) {sec) {sec) {sec) {inm) {am)
0 651 0
75 9. 10 16. 90 18. 00 17. 45 542 {. 882 5 1. 893
17.00 17. 80
112 20.20 18. 10 18,80 18. 43 499 1. 834 37 3,707
18. 00 18. 80
139 23. 60 18. 00 18. 20 18. 40 467 [. 336 27 5. 083
17.90 18. 80
162 23,40 17.80 18.30] 17.93 440 [. 864 23 7,427
17. 70 18. 80
131 26.70 18. 50 19. 40 18. 88 418 1. 809 19 9. 236
18. 20 19. 40
199 24.90 17.50 18. 20 17.83 357 1. 87 18 11. 106
24.70 17. 60 18. 00
216 26. 90 18. 60 19. 00 18.97 378 1. 804 17 12.8]
26. 40 19. 30 19. 30
232 24. 70 16.90 17.90| 17.33 360 1.9 16 14. 81
24. 30 16.80 17.70
247 25. 30 18. 00 19. 00 [8. 65 343 1.822 15 16. 632
25. 10 18. 60 19. 00
262 28. 30 18. 50 19. 20 18.83 327 1.812 15 18. 444
18. 30 19. 30
277 27. 80 18. 30 19. 40| 18.88 312 1. 309 15 23,233
18. 20 19. 60
292 29.00 18. 30 19. 70| 19.25 297 1. 789 13 22.042
18. 90 19, 60
307 30.10 19.00 19.90| 19.52 283 [. 774 i5 23.816
25. 80 15. 10 20. 00
159, 19 20. 00
322 28.20 19. 00 19. 80 19. 45 269 1.778 15 25. 084
25.00 19. 00 18. 90
18. 90 20. 00
338 27. 30 18._ 30 19. 36 18. 78 254 1.315 16 27.409
27.00 13, 40 19. 10
356 21.00 15, 60 16. 6C 16. 15 238 1,977 {8 29. 386
15. 70 16. 70
375 20,20 16. 00 16. 65 16. 30 221 [, 967 19 31. 353
20.40]  15.80 18. 60
395 23.20 17.20 18. 10 17.70 204 1877 20 33.23
23,10 17.50 18. 00
417 20. 00 16. 40 17.30] 16.85 186 1.931 22 35. 161
20. 00 16. 50 17. 20
442 18. 70 16. 30 16. 90 6. 80 166 1. 934 25 37.095
18. 20 16. 50 17. 50
471 15. 30 15.70 16. 90 16. 43 142 1. 958 28 39. 033
15. 30 16. 10 17. 00
507 13.50 16. 80 17. 40 16. 85 115 1.924 36 40, 977
13. 60 1640 17. 20
560 3. 60 15, 50 16.70 17.15 T4 1.9%1 53 42, B8
15.20 15, 90
630 12.00 3310 34 70| 33.83 30 1.223 90 44, 141
33.20 34. 70
C-1m~tY oF B
C-1M (v [Waiting time{100~+200 1300—600 {Average Ap AHin
(imun) (sec) {sec) (sec) {sec) {imin)
T4 1. 00 19. 60 21.10] 20.55% 1.721 IL!
20. 00 21.30
20.00 21.00
PRk pk itk VAT Y c-2 428mm
C-3 428imn
C-d 650mm
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180 32 45,6 55| 50.28 340 9. 502 79 1.0133
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242 36.4 49,9 58.8| ©54.28 332 8. 979 62 2,414
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297 44.9 56. 8 67.7] 62.32 325 3. 089 33 32203
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330 66. 2 78 g§2.4( 85.08 319 6. 331 23 3. 8034
1.9 92.4
77.7 82. 1
439 49. 4 64 76.6] 70.32 313 7.387 89 4. 5901
64. 4 76.5
63. 9 76.5
650 103.3 121.8 146. 5] 134.15] - 4. 327 21t 5.0228
121. 8 146, 5
FOMOFEBONE -2 355mn
C-3 355mn
C-4 355mn
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FAZL BN AOFERBRUNRIAF

BARIGE ($) AAHER (ms) HfEE S & R ~) % F (ms) ARV F PSS
HARIGE (8 - ARIEE (8)
2 159 19 42 19
3 7.1 3.0 2.1 29
4 5.2 3.8 1.4 ' 3.8
1.2 (&%) 99.1 1.2 — —
FEA3-2 BNV ADOE - HARUFESTHD
ABUGE ($) ¥ — 7 B MW) o MWs)
2 1658 274
3 7194 57.2
4 14454 90.7
1.2 (&%) 49 6.0
FA3 3 FTH L RO -AIRHRERE
& AUSEE (3) oA (Mw) EIRFRBERE . 1)
2 274 -5.3X10°10
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