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Abstract: Experiment and simulation studies for single fuel rod worth were carried out
at the light water reactor of Venus-[l zero-power facility. Five groups of kinetic
parameters were calculated by MCNP6 code with five libraries. By plugging the meas-
ured double periods into the in-hour equation, five corresponding single fuel rod worths
were obtained respectively. Five single fuel rod worths were calculated by slope method

using five libraries and the simulation results were compared with the experiment
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results. The results show that the experiment results of period method exhibit obvious

discrepancies due to the differences of kinetic parameters obtained by different libraries.

But the simulation results given by the slope method with different libraries are almost

consistent. By comparison, a good agreement between the experiment and simulation
with JENDL-4. 0 is achieved and the relative deviation is less than 1%. Therefore, it is

recommended that the kinetic parameters calculated with the JENDL-4.0 should be

adopted to process the experiment data and the corresponding single fuel rod worth of
period method is (0.237 6 =20.015 6) mk. The accurate single fuel rod worth will

improve the reliability and accuracy of the follow-up experiments on ADS.

Key words: Venus-[[ ; fuel rod worth; period method; slope method; cross section
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Fig. 1 Core of Venus- |l light water reactor
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Fig.2 Axial cross section of fuel rod in Venus- || light water reactor
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Table 1 Arrangement of fuel rod

in Venus- ][ light water reactor

s AR AR 2L s BRRHE R B

1 44 8 84
2 48 9 90
3 54 10 94
4 60 11 100
5 66 12 110
6 72 13 61
7 78
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Table 2 Measured double period

under different super-critical states

e
} " *J‘% Ta/s Ty FHfE/s
MR
961 26.03,26.03,25.72,26.13  25.98=+0.15
960 33.44,34.84,33.56,33.53  33.8470.58
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Table 3 Kinetic parameter calculated by MCNP6 code with different libraries
s AN RV T 89S 5UE
S8 ENDE/B-I. 0 ENDF/B-VI. 1 CENDL-3. 1 JENDL-4. 0 JEFF-3.2
Asps 60. 396 00+0.022 53 60.451 0040.018 03 60.263 00+0.024 93 60.399 004+0.022 71 60.419 00+0.018 00
PBrett 0.000 244+0.000 01  0.000 26+0.000 00  0.000 28+0.000 01 0. 000 2640. 000 01 0. 000 26+0. 000 00
Bo.eft 0.001 2540.000 01  0.001 3540.000 01  0.001 44=40.000 01  0.001 6540.000 01  0.001 16+0. 000 01
Bs.efi 0.001 224+0.000 01  0.001 30240.000 01  0.001 38+0.000 01  0.001 50=40. 000 01 0. 000 724+0. 000 01
Pa,ett 0.003 43+0.000 02  0.002 8940.000 01  0.003 0540.000 02  0.002 99=40. 000 02 0.001 53+0.000 01
Bs.elt 0.001 01£0.000 01  0.001 2040. 000 01 ~ 0.001 25240.000 01 0. 000 88£0.000 01 0.002 53+0.000 01
Bs.eft 0. 000 3640.000 01  0.000 5040. 000 01  0.000 54=40.000 01  0.000 3140.000 01  0.000 724+0. 000 01
B7.efi 0. 000 63+0.000 01
Bsett 0. 000 18+0. 000 00
Beit 0.007 5140.000 03 0.007 5+0.000 02  0.007 9440.000 03  0.007 5940.000 03  0.007 7340. 000 02
AlsS 0.012 494+0.000 00 0.013 34740.000 00  0.013 344+0.000 00  0.012 44=40. 000 00 0.012 47-40. 000 00
A2as ! 0.031 81+0.000 00  0.032 73740.000 00  0.032 734+0.000 00  0.030 55740. 000 00 0. 028 29+0. 000 00
Azss ! 0.109 434+0.000 00  0.120 80£0.000 00  0.120 934+0.000 00  0.111 6640. 000 00 0.042 524+0. 000 00
Aras! 0.317 2440.000 00 0.303 00£0.000 00  0.303 3640.000 00  0.302 0140.000 00  0.133 04=0. 000 00
Asas ! 1.353 33+0. 000 01  0.850 4440.000 01  0.859 02+0.000 08 1.142 1140.000 05 0.292 47+0. 000 00
Agss ! 8.654 90+0.000 29  2.856 1740.000 03  2.872 04+0.000 25 3.033 6540.000 27 0. 666 49+0.000 00
A7 s ! 1. 634 7820. 000 00
Agss ! 3.554 60=£0. 000 00
JEAIK R DX 38— 0 1) b O AR TR Y il EE A [ HE O 2R B 18 Hh A 280 L R B e+ T

A b7 BT B0 PR e — 1 € ENDF/
B-VI. O i 7 H ) endf70sab /F g 409 4 o
T B IR AU fi S T A (] 2 AR TR Y
VA = e i R 2 D R RS g i W D G Y
77 HEAT e S0 13 JE A [ 02 B F) B8 )

JL P 64 K ] A A ] 1 B A 2o A ] 3 2
kf’ivl##%"l‘ﬂ’ﬂ)iﬁj‘@»ﬂ?ﬂétﬂﬁiﬁﬁf%‘ﬁo

R4 BEERBTAEBEESHE

BESBITENERENE
Table 4 Single fuel rod worth calculated with different

groups of Kinetic parameter by period method

T Apexp/ mk
ENDF/B-V[. 0 0.204 940.017 6
ENDF/B-V[. 1 0.209 8£0.017 7

CENDL-3. 1 0.222 8£0.018 4
JENDL-4. 0 0.237 640.019 4
JEFF-3. 2 0.241 6£0.018 0
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Fig. 3 Change of reactivity with number of fuel rod
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Table S Linear fitting formula and single fuel rod worth calculated by slope method

18w LR S e A, Apcal/ mk
ENDF/B-V[. 0 y=—0.230 1540. 237 1572/1 000 0.237 2£0.002 2
ENDF/B-\[. 1 y=—0.230 65+40. 237 3492/1 000 0.237 3£0.001 7
CENDL-3. 1 y=—0.2257740. 234 847x/1 000 0.234 8+£0.002 0
JENDL-4. 0 y=—0.229 32+0. 236 629x/1 000 0.236 6£0.002 4
JEFF-3. 2 y=—0.229 22+40. 235 808x/1 000 0.235 8£0.001 6
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Table 6 Comparison of single fuel rod reactivity worth between period method and slope method

RPN/ mk
T AR 22 / %6 2% %3 i 2 / mk
JE ik PR

ENDF/B-V\[. 0 0.204 940.013 4 0.237 240.002 2 13.62 0.032 3
ENDF/B-V[. 1 0.209 84+0.013 7 0.237 34+0.001 7 11.59 0.027 5
CENDL-3. 1 0.222 840.014 5 0.234 840.002 0 5.11 0.012 0
JENDL-4. 0 0.237 640.015 6 0.236 640.002 4 —0.42 —0.0010

JEFF-3.2 0.241 64+0.015 8 0.235 840.00 16 —2.46 —0.005 8
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