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Abstract.

The YALINA-Booster is an experimental zero power Accelerddriven Reactor (ADS), which
consists of a sub-critical assemby driven by external mewgources. It has a fast spectrum booster
zone in the center, surrounded by a thermal one. The subatiibre is driven by external neutron
sources. Several experiments have been proposed in thevi@inof IAEA Coordinated Reserch
Project (CRP) on ADS. This work shows results obtained byNR&odelling and simulating
experiments proposed at CRP, using the MCNP code. The c@opaamong our results, the
experimental one and the results obtained by other paatitiis being done by CRP coordinators.
This coolaborative work has an important role in the qualtfam and improvement of calculational
methodologies.
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INTRODUCTION

The ADS concept has been proposed by Bowman et al. in 19921 tfdnsmutating
transuranics and long-lived fission products of spent raucteel from Light Water
Reactors. This concept takes advantage of the low captfission ratio of transuranics
isotopes (TRU) on fast spectrum and the intrinsic safety wuéhe sub-criticality,
allowing a high TRU fraction even with a lower delayed nentfeaction. The ADS
can also be utilized for energy production, as proposed HybRuet al [2]. Until now,
a power transmutation ADS had not been constructed, butriexpetal research has
been performed using small research reactors, such as MEBUR, TRADE [4] and
YALINA [10, 11]. This work shows obtained results for the YMLA-Booster facility
as defined in the IAEA benchmark specifications [5].

THE YALINA BOOSTER FACILITY

The Yalina has been assembled at JIPNR of the National Acaadér8ciences of
Belarus. The facility description can be found in severgborés, and shortly consists
of a booster fast zone, enclosed by a thermal neutron zoivendsy a(d,d) or (d,t)
neutron source at core center. The experiments in the frankewdf IAEA CRP and
the calculations requested can be found in the technicalifggaion [5]. In short,
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FIGURE 1. MCNP model, XZ (left) and XY (right)

the requested calculations are multiplication factdes ¢), effective delayed neutron
fraction(Be1£), Neutron spectra and reactions rate distributions [6].

CALCULATIONAL METHODOLOGY AND RESULST

MCNPS5 was utilized in all this benchmark exercise. MCNP isemeagyal-purpose
Monte Carlo transport code [7, 9], which uses a pointwisessection. In this calcula-
tion all the cross sections comes from the ENDFB-VI evabratit room temperature.
Thermal treatment are accounted for us8ig, ) when avaliable, i.e, for graphite and
polyethilene, or free-gas treatment. The cross sectio”R%®b is missing and this nu-
clide was accounted as the most abund@misotope. The geometrical model provide
by MCNP is showed in Fig. 1.

The ke has been evaluated by the KCODE mode of MCNP5, using 500 ycle
of 10000 histories. We can define the prompt multiplicatiantdr (Kprompt) as the
calculated multiplication factor when delayed neutrorcti@n 8 is set to zero. For the
effective delayed neutron fraction calculati@B s 1) was calculated as the ratio between
Kett @andKprompt [8]:

keff—kprompt
_ 1
Ketf @

The source multiplication factor was calculated using trega@ge numbers of neutrons
produced by each source neutron:

Bett =

)
kSI‘C— <P(p>+<S>, (2)

whereP is the neutron production operator of Boltzmann equatgis the neutron
flux and S is the neutron source, and the brackets denotes integratiemall phase
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TABLE 1. Neutronic Parameters

Neutronic Relative Relative
Parameter Value Error Value Error
config. config.
902 EK-10 1141 EK-10
ket (Fission Source) 0.93697 0.00005 0.98758 0.00005
Kprompt (Fission Source) 0.92995 0.00004 0.98019 0.00010
ksrc (DD Source) 0.98273 0.01 0.99519 0.01
ksrc (DT Source) 0.98910 0.01 0.99698 0.01
mean neutron generation time §]
(Fission Source) 93.5 1.8 86 2
prompt neutron lifetimef s]
(Fission Source) 87.6 1.6 85.2 1.7
Bett [pcm]
(Fision Source) 749 16 748 15
He-3 (n,p) reaction rates in EC6T channel In-115 (n,g) reaction rates in EC5T channel
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FIGURE 2. 3He(n,p) reaction rate in EC6T experimental channel (kft) 115In(n,g) in EC5T (right)

space. Table 1 contains the main neutronic integral paesebtained and Fig. 2 and
3 show reaction rates and neutron spectra at thermal expetahrchannels.

CONCLUSIONS

The Yalina-Booster facility was modelled in detail and tagkis proposed in the speci-
fication were performed. Preliminary results agree witleogarticipants results [10, 11]
and comparisons with experimental data is being perfornyetdoproject coordinators.
Two core configurations were modeled (902 and 1141 EK10 foes); and coupled
to different neutron sources. We have calculated axial adal distributions, neutron
spectra, and the neutron fluxes evolution after a neutrosefol the two core configu-
rations. Additional results and the comparison with experital data will be published
as an IAEA TECDOC.
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U-235 (n,f) reaction rates in EC6T channel Neutron Spectrum in EC6T
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FIGURE 3. 235U(n,f) reaction rate at EC2B experimental channel)(lafid neutron spectra at EC2B
experimental channel (right) using DD source
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