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Reactivity Measurement in a Far-Subcritical Fast System (III)

Source Jerk method

Masafumi NAKANO, Nobutatsu MIZ00,

Takehiko MUKAIYAMA and Mann CHO*

Division of Reactor Engineering, Tokai, JAERT

(Received February 20, 1976)

Experiments have been made to obtain the reliable values of reactivity

of far subcritical fast systems. Of the five methods used for subcriticality

measurements, the source jerk method is described.

The five subcritical systems of ~2§ to -75 were constructed in FCA Vi-2
B2 assembly using three kinds of pin clusters with 90% and 80% enriched BAC'
With five detectors placed in and out the assembly, reactivity of the systems
was measured. The 14MeV neutrons from a Cockcroft-Walton accelerator were
used as tﬁe external source.

Position dependence of the measured reactivity is mainly caused by the
singularity of the neutron source, but not by that of the BAC pin cluster.
A position dependent detector efficiency is introduced to take into consider-
ation of the difference in flux distribution between the state of 'source in'
and that after the source 'jerked out'. The measured values by respective
detectors in the assembly agree weli-aftér the correction, so the experimental
values are obtained with good accuracy. These values agree with the results

by the source multiplication method within 3%.

% Korea Atomic Energy Research Institute
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Table 1 Critical parameters of Assembly VI-2 B2

R (test zone) 29.38 (cm)
R (driver) 46,85x0,05 (cm)
R (blanket) 72.17 (em)
V (test zone) 247.97 (&)
V (whole core) 630.5£1 (%)
Pu-fissile 101.64 (Kg)
U-235 (driver) 424,95+0.8 (Kg)
k - effective 1.000

Table 2 Detector type and positions used
for Source Jerk experiment

Detector Type Position
A FC (U-235) F8-18
Al Ste M8-18
B SHe F18-28
C FC (U-235) F28-18
F 3He Floor in reactor room
5 10 15 20 25 0 35(F)
| |
T H i kL : |
cH.4 [ T ~ CH.2
‘ I i {CH,1)
s L :
. _|Blanket
| | :
! | :
L : !
10 T . . : ;
i L Briver !
: i : = :
3 — A
5 i . ' . i
Pl [ i i 1 |
PN5_ T : ~ e[ INagh ! - T : il
-ﬁggrr i o il c&i‘ ‘ !
f H [ [
2o i . Tést zana | | :
| ] | ] j
1 ; ‘ }
25 : ! ‘
i C
CH.6 : : CH.8
{CH.5) [ : :
3% : |
{Fixed side)

Fig.1  Defector arrangement in the core {BC-7 or BP-7 system)
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X & - DATE ICBIR 1 S BE L RIGE S8 s
BHHEOHHEEDBHMENBEOLDTNLF » 24 —F — & L TPackard! 2 F# ),
ND-3300(11%K) oft, EENT - FEBAMMEBEMPDA - ZFT ot v & =
7=2—ANL-01ZRAOTABHAEBPOP-9AFABLL( 2FHK ) 72, XKD R
FTF 413, KBFESICLZF - 28T O-»nIK, MPDA-9ZBLTHEET - 7CEE
Lfzo 7
BHEBOENRPEFEIREZOI0OHAI LML S 00BITOLTFr Y2 VIEL
sec, FOMBIK2DIFHAOFE ]I 0RMRAFICF» 2 0E]1 0 mseec THIFE Lo Hl
FRIHFEEENEEL, FRAOBESEF UL -~ThoHB L. fIET -2 0—F %
Fig.2 @mdo RESEOFHHEFERPETFE OSSR A LARICAHICESL, 20BR EZLHMIT
WA LT, 8IEkxBHEOOMTN Y2779 FebRVILET 2. HILAHESNE L DHIT,
FHFEIHEENE1 -2 F v 24 10-20msec ) BEOREHA S TRET 2T & 48
TX2.BEF-20EFEHA LT 242010, FREER LU FEREDPRERELE VT
2y -5 —OHESAEEEZA T2 -3B0AITENOL v 20

HEHREZIL BT, BEEOBEHENT (10, Frr20m5BX06 ) ICL2FH
ﬂt@m%@%ﬁi&@%ﬁﬁ%%@&%@%@%%éw%btoﬁ%%T%ws Wmdo

Table 3 Measured dead times of detector
system used for SJ experiment

Dead time Count rate at
Detector (usec) 0.4x10~7A of Ch.6
(cps)

A (FC) 5.8 1.7x10"
A'(3He) 506 2.7

B (3He) 7 210 2.4

¢ (FC) 7.0 1.6

F (3He) 5.9 2.2

EA, O P50 BARHEE ) BIUEKEADOF ( SHey v v 8 - ) KL TEEHED
azwaAn&mquAthhJM)@ﬁ@Tas—EQK@ﬁ%ﬁ%%ﬂhoLmb,ﬁ_
FRICB W He v v & — {HBHEA BLIUBIESOWTRERAOLFE L IZERDS
BAREM S —EICR B AEM S STt CNIIRBRO r BERET L HE A28
THEo

ZEEORICERNE P TEEAROFELN04X107 ALCh.46) HTTAKL, &
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Table 4 Measured reactivities by SJ-integral method

System| Seff g3 (¥ -DMSM($)(a)

(%) A A' B c F ($=0.595% Ak/k)
BC-7 |0.603(2.66+0.03{ 2.64%0,03 |2.48+0.04|2,70£0,02| —— 2.7840.01
3C-16 |0.608 |4.34+0.05| 4.32+0.06 |3.8320.05(4.36+0,05| —— 4.64+0.02
BC-32 |0.614 |6.29+0.12{(5.86+0.09)|5.32+0,11|6.10+0.11|6.12+0.08 7.0740,05
BP-7 [0.603(2.24+0.03| 2.19+0.,02 |2.06:0.03|2.22:0.02| —— 2.1810.03
BP-32 |0.614 15.35+0.15({(5.06%0.16) |4.7020.07(5.1520.09|5.20£0.07 5.60+0.10
Notes: - .

a) Reactivity obtained from Modified source multiplication method (Ref.2).
b) The values in the parenthesis were obtained from the data with multiscaler

ND-3300.

Table 5 Measured reactivities by SJ-extrapolation method

System -0 (8

A Al B C F
BC~7 2.68*0.08 2.60%0.08 2.39+0.,08 | 2.72%0,07 —_—
BC-16 |4.21%0.14 | 4.4020.31 3.78%0.14 (4,17%0.18 —_
BC-32 |6.06%0.36 ((6.72%0.32) |5.30+£0.29 |6.29%0.36 | 6.06%0.39
Bp-7 2.28%0.07 2.20%0.07 11.96%0,09 |2.23%0,12 —_—
BP-32 |5.28+0.39 |(5.22%¥0.29) | 4.50%0.30 |5.19£0.23 | 5.19+0.30

Note: The values in the parenthesis were obtained from the data
with multiscaler ND-3300.
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Table 6 Correction factors for source Jerk experiment

System | Detector (Eegiz) fx=Xs/X | fe=taleg

041
.106
042

.078
.197
.080

.115
. 296
.123

.022
.075
.030

.064
.218
.098

the data

S

BC-7 0.603 1.000

>

BC-16 0.608 1.002

S

BC-32 0.614 1.001

S

0.603 0.989

-

BP-32 0.614 0.981

a@EbkrloEs|lomElaoaEPF | O P
[ N ol Bl Bl Ll o

Note: The value of X=11,26 Beff is used in
analysis.

Table 7 Corrected reactivities by Modified Source Jerk method

System BEfﬁz e (&

(x10~?) A Al B C Average
BC-7 0.603 | 2.77£0.03 | 2,75+0.,04 | 2.74+0.04 | 2.81x0.03 | 2.77+0.02
BC-16 0.608 | 4.69+0.05 | 4.67£0.06 | 4.58+0.06 | 4,72+0.05 | 4.67+0.03
BC-32 0.614 | 7.02+0.13 6.9040.14 | 6.8520.12 | 6.92+0.08
BP-7 0.603 | 2.26%0.03 | 2.21+0,02 | 2.19+0.03 | 2.26+0,02 | 2.2320.02
BP-32 0.614 | 5.59x0.16 | 5.62+0.09 | 5.55+£0.10 | 5.59+0.07
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R Fo Lr-BolERelBoBEEE N onT, BB LTNEZ & oBIERE
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Table 8 Comparison of reactivities between
5J and SM methods

System o (% 4k/k)

MSJ* MSM SM (11 ch's av.)
BC~7 1.661+0.,013 | 1.654x0.006 1.654+0,006
BC-16 2.83 £0.02 2,76 +0.02 2,79 £0.02
BC-32 4.24 £0.05 4,21 +0.03 4,22 20,03
BP-7 1.338+0.,013 | 1.30 +0.02 1.315+0.013
BP-32 3.42 +0.05 3.33 20.06 3.41 x0.05

* The reactivity effect of the additional detector
hole -0.008%Ak/k is corrected in the values by
MSJ method.
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