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TECHNICAL SESSIONS 

A complete list of all the papers presented at this meeting is given in Annex 
2. In the technical sessions, five new topics were introduced and five topics 
were carried over from the previous meeting. Following an established 
practice, for each topic, a committee member was assigned to prepare a draft 
summary, and these summaries were reviewed by the other members of the 
committee. 

1. New Topics 

1.1 Recent Resu~lts from Operating Reactors 

Rapporteur: F.N. McDonnell 
Paper L-297 

In the FRG section a comparison between theory and experiment, performed 
at KfK, for the activation of PWR-element and end-pieces showed a fairly 
good agreement. In addition the theoretical assessment at KfK of Cl4 
formation in a PWR fuel pin was found to be in satisfactory agreement with 
experiments. Recent work by KWU has confirmed that the insertion of MOX 
and ERU in both PWR and BWR is feasible on an industrial scale. 

Thermal hydraulic tests of 9 x 9 BWR fuel assemblies showed that the 
design meets the demands imposed on advanced BWR fuel (KWU). A BWR Fuel 
Channel Node1 with low calculation time and memory requirements, called 
FLOT, was described (KWU). 

Monte Carlo calculations for the activation rates of incore detectors of 
the KWO (PWR) reactor agree with measurements to between 0 and 5% 
(IKE-Stuttgart). Application and use of JEF-1 Data for description of the 
burn-up behaviour of PWR fuel was also described by KM. 

The French section described recent results from SUPERPHENIX which show 
that the calculated mass of the first criticality core was in excellent 
agreement with experiment. This required the use of sophisticated 
transport methods to account for streaming and heterogeniety effects. 

The observed 10% discrepancy in control rod worth is partially attributed 
to basic data uncertainties, besides control rod heterogeneity effects. 
This points out the difficulty of extrapolating the E/C values, observed 
in critical assemblies, to power reactors, and the need to use a 
parametrical approach to critical experiments. Shielding experiment 
results show excellent agreement for the E/C value of the secondary sodium 
activation. 

In the Canadian section recent experience at Ontario Hydra operating CANDU 
stations was described. CANDU reactors have two independent shutdown 
systems. The first consists of solid rods while the second consists of a 
poison injection system. A satisfactory simulation node1 was developed to 
analyse this second system. 

Typical load cycling in CANDU stations will consist of reducing power to 
50% in 30 minutes, holding at that level for a few hours, then returning ,< 
to full power over a period of six hours. A simulation was carried out' *. j:' .> 
for the CANDU-600 and for actual load-following operations performed at 
Ontario Hydra stations. 
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1.2 Calculations and Measurements of Void Coefficients on Thermal and 
Epithermal Lattices 

Rapporteur: M.J. Halsall 
Papers A-825 to A-831 

This session was devoted almost exclusively to papers arising from the 
Chernobyl accident. 

Paper A-825 (Japan) described a series of calculations made to compare PNC 
methods with results for Chernobyl published by the USSR. The methods 
used were embodied in a comprehensive scheme of codes covering neutronics 
and thermal hydraulics. WIMS-ATR, for the lattice calculations, used data 
adjusted to give good agreement with Fugen measurements. Parameters 
calculated included reactivity coefficients, isotopics and power 
distribution, and generally agreed well with the USSR data. 

Paper A-826 (Japan) followed A-825 in describing calculations of possible 
improvements to the Chernobyl operating procedures. Rods initially 
inserted 1.2 metres into the core begin to bite more rapidly, and 80 such 
rods inserted at 0.4 m/see would have been sufficient to prevent a serious a 

eXC”PSiOll. The insertion of 80 rods improved the positive void 
coefficient to a value that was demonstrated to be tolerable. 

Paper A-827 (Japan) described a series of cell calculations made by JAERI. 
Separate cell calculations were made for fuel and absorber to get data for 
a 16-channel supercell. From this model were derived discharged fuel 
compositions and reactivity coefficients in good agreement with those 
published elsewhere. 

, Paper A-828 (Italy) examined the implications of Chernobyl for the safety 
of Cirene (40 MWe HW/BLW pressure tube reactor). Lattices of interest 
were mocked up in RB-3, a D$l moderated, 
facility. 

D$-graphite reflected critical 
The void reactivity effects obtained by changing tie-rod 

materials, enrichment, and simulated coolant density were measured by 
critical height adjustments. Calculations of the effects were accurate to 
within about 3%. * 

Paper A-829 (CEC) described KENO-EUR, a version of KENO-IV for * 
perturbation calculations. Among other schemes, algorithms had been 
developed using correlated tracking techniques for representing the 
removal of absorbers, and independently, the removal of scattering 
materials. (Perturbation techniques are being developed independently at 
Winfrith by Brissenden and Hutton.) 

Paper A-830 (Canada) described an assessment of lattice characteristics 
affecting void reactivity in CANDU lattices using the Chalk River version 
of WIMS. These studies considered changing Vm/Vf ratio, the number of 
fuel pins, the enrichment and introducing coolant displacers. Of these 
the favoured option for further study was the displacement of some of the 
inner fuel (probably the inner 7 of 37 elements) by a graphite cylinder. 
This would reduce the void effect at some small penalty in achievable 
burnup. WIMS plus 3D calculations had been shown to agree well with 
reactivity and reaction rate measurements made in ZED-2. 
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Paper A-831 (Canada) emphasised the importance of spatial effects in the 
analysis of Chernobyl. An axial flu% distribution, deduced from 
information on spatial burnup distribution, showed a large peak near the 
bottom of the core. Insertion of the graphite follower at the bottom of 
the control rods served only,to displace water from a region of high 
importance, and contribute positively to the reactivity transient. It was 
noted that calculations subsequently made in the UK substantiated the 
c?~nclusioti that the rather slow insertion of totally withdrawn rods had 
exacerbated the transient. 

There had been some spectilation about whether the point kinetics model 
would be adequate for modelling the Chernobyl power transient. However, 
the importance of detailed flux and control rod modelling indicated in 
A-831 suggested that more spatial detail was necessary. 

1.3 Uncertainties in Reactivity Feedback Coefficients in Fast Reactors 

Rapporteur: P.B. Hetimig 
Paper A-832 to A-835 

l Paper A-832 (UK) presented results of several reactivity feedback 
measurtients on the PFR from 1974 to 1985. Attempts to separate the 
individual components of feedback are discussed. Generally good agreement 
is obtained between measurements and predictions. Changes in the power 
coefficient of reactivity feedback were larger than expected and these 
were attributed to changes in the fuel to coolant heat transfer 
coefficient and changes in the mode of fuel expansion with power level. 

Paper A-833 (France) discusses the measurement of reactivity feedback 
coefficients for Super-Phenix and the main sources of uncertainties in 
these measurements. Good agreement between mean theoretical and 
experimental values are noted, except for the core temperature rise 
coefficient. Studies are continuing to explain this discrepancy. It is 
concluded that calculations used in the safety analysis of Super-Phenix 
are essentially validated. 
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Paper A-834 (USA) presented a simplified analysis of uncertainty 
propagation in inherently controlled A'IW events. Using the natural 
grouping of effects related to fuel temperature and coolant temperature, 
expressions were derived for loss of flow and loss of heat sink 
conditions, which show strong attenuation of error propagation. It is 
noted that partial error cancellations occur when the same phenomena, such 
as Doppler, contribute to positive reactivity on power reduction and 
negative reactivity on increasing core temperature. 

Paper A-835 (USSR) discusses the main factors which determine 
uncertainties in the reactivity coefficients of fast reactors and the 
difficulty of developing accurate reactivity feedback models. 
Measurements in BN-350 and BN-600 are discussed. Several changes related 
to operating conditions are noted. These are generally predicted with 
acceptable accuracy. The limitations of passive safety effects for BN-350 
and BN-600 are discussed, as well as the conditions necessary to assure 
passive safety in larger oxide fuelled reactors. 
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1.4 Reactivity Effects of Fuel Fragmentation in Light Water Cooled Reactors 

Rapporteur: M. Rajamgki 
Paper A-836 

One paper was contributed from Finland for this topic. The paper 
described the reactivity effects caused by geometric fragmentation of fuel 
and by simultaneous cooling of fragments. A series of LWR cases and three 
speculative scenarios for the Chernobyl accident are considered. 
Calculations are carried out with the LWR cell burn-up code CASMO-HEX. 

Fragmentation is described by the increasing number of the equal fuel 
pieces with decreasing diameter and cooling is considered to occur as 
quasi-stationary. Relative movement of the fragments and the coolant is 
taken into account by varying the fuel coolant ratio. Although the 
analysed cases include some hypothetical features the multiplication 
factor receives such large increases, up to 10 $, that more realistic and 
more detailed studies concerning this item are justified. 

1.5 Data Testing in the USSR 

Rapporteur: I. Slessarev 
Paper A-838 

0 

Paper A-838 (USSR) describes the results of Monte Carlo calculations 
(MCU-code, USSR) for critical assemblies with the following compositions: 
(U235, U238, H20); (U235, U238, D&I); (Pu239, IJ, H 0); 
Most of them are acknowledged as benchmarks. The f 

(U233, Th232, HP). 
allowing data sources 

were used: 

- U233, U235 - ENDF/B-V library for thermal neutrons, 

- U238, Pu239, Pu240, Th232 - USSR files. 

The group constants and subgroup parameters for all isotopes were taken 
from ABBN library set. 

a 
In the case of the heterogeneous assemblies with Hz0 the calculation 
underestimates k, by about 0.5%. This results from the group 0 
approximation in the energy range above the U238 fission threshold. 

The calculated data for the MIT assemblies using the MCU-code with 
ENDF/B-V constants differ strongly from the experimental results. The 
authors are prone to think that the experiment is the reason here, not the 
calculations. 

The analysis of the results obtained in the calculations carried out has 
shown that the level of knowledge about the neutron constants of U233, 
U235, U238 and Th232 isotopes satisfies principally the requirements for 
the accuracy of calculations of present day thermal power reactors. The 
cross-section of Pu239 requires refining in the range of resonance 
energies including the first resonance. 

.: !, 

8 

94010008 


































