
www.westinghousenuclear.com

Newsletter #3

NOVEMBER 2017



Fuel rod optimization
Optimized ZIRLO™ is introduced 
as the cladding material. This 
is the state-of-the-art cladding 
material of Westinghouse and 
boasts extensive operational 
experience and excellent 
performance. 

An optimization of the fuel 
rod dimensions was done by 
performing neutronic 
3-D comparisons. The most 
favorable combination was 
found to be a slight reduction 
of the fuel rod diameter, the 
cladding thickness and the 
pellet diameter, which would 
result in the most effective use 
of the uranium. Moreover, by 
shortening the bottom nozzle, 
an increased pellet stack length 
can be achieved. The mentioned 
dimensional changes will be 
subject to further analysis during 
the finalization of the design, 
and it is still to be decided 
which dimensions will be used 
to ensure a timely and safe 
implementation.

Westinghouse uses solid pellets 
in all its fuel designs and with 
the changes described above 
the UO2 weight of the new fuel 
assembly could be increased to 
147 kg, compared to 143 kg for 
the NOVA E-3 design. 

Inspection and repair 
The fuel assembly is designed to 
enable inspection and repair, as 
needed, during the outages at site.
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Manufacturing
In parallel to the design 
development, an assessment 
of the supply chain for 
materials and components, 
as well as of the VVER-
440 fuel manufacturing, 
has been performed. The 
overall conclusion was that 

all the needed manufacturing 
capabilities, including the sub-
suppliers, could be reestablished 
within 24 months. Finally, it was 
estimated that new transport 
license for the fuel containers 
can be obtained within the same 
time frame. 
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ready-to-use methodology 
has been developed with 
consideration taken for country-
specific requirements for fuel-rod 
design in Finland, Slovakia, Czech 
Republic, Hungary and Ukraine.

Fault analysis
Tools and a methodology for the 
assessment of fuel failures under 
design-basis accident conditions 
have been developed. To improve 
the tool box, the following 
codes have been coupled: 
TRANSURANUS-DYN3D, DYN3D-
ATHLET, TRANSURANUS-
ATHLET, TRANSURANUS-RELAP, 
TRANSURANUS-SERPENT and 
TRANSURANUS-APROS (outside 
the project). In addition, ready-
to-use methodologies for LOCA 
and RIA have been developed, 
with consideration of country-
specific requirements in Finland, 
Slovakia, Czech Republic, 
Hungary and Ukraine. 

Thermal hydraulics
Development of Computational 
Fluid Dynamics (CFD) models 
of the previous and the new 
fuel assembly design, as well 
as a previously tested bundle, 
have been made for 1-phase/2-
phase simulation to predict 
the assembly pressure loss and 
critical heat flux behavior. An 
appropriate critical heat flux 
correlation and pressure loss 
coefficient correlations have 
been determined for the new 
assembly design based on 
CFD results. Additionally, an 
integrated methodology has 
been achieved for the thermal-
hydraulics calculations required 
for VVER-440 fuel licensing in 
each of the target countries.

Nuclear criticality safety 
analyses
Nuclear criticality safety analysis, 
including code validation and 
sensitivity studies, has been 
performed for the new fuel 
assembly design for storage 
and transport operations. 
Additionally, a nuclear criticality 
safety methodology has been 

defined for the European Union 
(EU) and Ukraine based on 
International Atomic Energy 
Agency (IAEA) guidelines and 
regulations, taking into account 
national requirements and 
deviations.

Workshop in Finland
In June 2017, Lappeenranta 
University of Technology hosted 
a workshop to discuss the 
methods and methodologies 
developed within the ESSANUF 
program. Consortium 
members and representatives 
from VVER-440 operators, 
including Fortum, MVM Paks 
NPP, Slovenské Elektrárne, 
Energoatom and ČEZ, and 
representatives from regulatory 
bodies from Finland, Hungary, 
Czech Republic and Armenia 
participated. The workshop was 
successfully performed with 
active participation from all 
35 participants providing very 
valuable input to the continued 
development of methods and 
methodologies.
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CFD-analysis showing the 
distribution of steam in cross 
sections around the upper 
spacer of a test assembly. 
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