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New Perspectives for Nuclear  
Reactor Design  
 (Page 652)

E. Baglietto

The story of nuclear reactors design is a 
progression from a reliance on empirically 
derived guidelines to the more versatile 
numerical analyses of computational and 
next-generation tools. The adoption of the 
new analysis and simulation techniques is 
pushing the operational limits of reactors 
and fuel, with great impact on the econom-
ics of the plants, while improving the safe-
ty standards.

The growth of the nuclear power is fun-
damentally related to the improvements in 
the technology, which have made the 
plants more economical and reliable, and 
have greatly enhanced the safety stand-
ards. Modern plants Probabilistic Risk As-
sessment (PRA) results show that the core 
damage frequency (CDF) is at least 2 or-
ders of magnitude lower than the operat-
ing fleet.

The extensive research in the last dec-
ades has identified refined and created 
analysis and design tools that have been 
crucial to the growth and advancement of 
the nuclear power industry. One of the 
most recent and important develop-
ments has been the application and adap-
tation of computational fluid dynamics 
(CFD). Used alone or in combination with 
neutronics and system analysis tools, the 
analysis software has enabled nuclear op-
erators and vendors to greatly enhance the 
capacity and availability of current reac-
tors.

The same analysis technology is also 
helping in the development of the next 
generation of nuclear reactors. The designs 
proposed for Generation IV reactors repre-
sent a large technology step for which ex-
isting experimental data and operating ex-
perience is limited. CFD and other ad-
vanced technologies are playing a greater 
role. One of the side effects will be the 
transition to reliance on smaller, less ex-
pensive experiments that confirm the ac-
curacy of the advanced tools rather than 
the large, expensive prototypic experi-

ments of the past that can often be applied 
to only one plant design.

Stepwise Appraoch for the 
Determination of the Need of 
Personnel at the Unterweser Nuclear 
Power Plant   
 (Page 656)

K. Ramler, A. Auffarth, H.-M. Trinh and  
B. Vollmüller

Due to the amendment to the atomic law 
the operators of nuclear power plants in 
Germany had to stop the operation of se-
lected facilities and are in the post-produc-
tion phase (and decommissioning). This 
has made it necessary for the operator to 
check the needed number of personnel of 
the nuclear power plants and to adapt 
them if required. The Unterweser nuclear 
power plant implemented an indicator 
based analogy method for this purpose 
which was agreed upon with the authority. 
The method delivered valid results and en-
sured a safe and economical post-produc-
tion phase of the plant. The stepwise ap-
proach and experiences with this method 
are described in this article.

Electrical and I&C Systems in German 
Nuclear Power Plants – Safe and 
Highly Available Until the End of 
Operating Life Time  
 (Page 660)

M. Bresler

Electrical and I&C components of German 
nuclear power plants are often more than 
30 years in operation with high availabili-
ty. This also has to be achieved for the re-
maining operating time of the plants ac-
cording to the 13th amendment of the 
atomic law.

The resulting challenges are extensive: 
plant availability is more important than 
ever, facing the end of nuclear energy pro-
duction in 2022. The support by vendors 
consequently declined drastically.

Plant operators take the challenge hav-
ing a solid fundament: The accumulated 
operating experience is seldom recognized 
in other branches. The experts are commu-
nicating in a professional network, rele-
vant data are available and the quality is 
continuously checked by authorities and 
consultants.

Based on this, current measures are tak-
en: analysis of degradation mechanisms, 
allocation to components and documenta-
tion in a central data base, appraisal of 
functional capability for the whole range 
of input and environmental conditions, 
definition of upgrades and rebuilds, analy-
sis of stored components and components 
in decommissioning plants, and punctual 
modernisation measures.

The 1st Reveal of Gen-V Nuclear 
Energy: Prospecting Investigation of 
Nuclear Power 2050 (A2050) for 
Energy Innovation in the Nuclear 
Industry   
 (Page 665)

Tae Ho Woo, Seok Jong Lee and  
Soon Ho Lee

The proposed strategy for the future nucle-
ar energy is analyzed. The conventional 
nuclear power plants (NPPs) are investi-
gated by the 21st style interdisciplinary re-
search as the information technology (IT), 
nanotechnology (NT), and biological tech-
nology (BT). New kinds of energy produc-
tion methods as spherical isotropic power 
reactor (SIPR) and nano lattice power 
(NLP) are introduced. In addition, the 
problems of Gen-IV technologies are chal-
lenged to be solved, which is the matters 
of the mechanical and thermal controls 
of several coolants cases. The simula-
tion result shows the increasing for the 
usefulness of the business. The core and 
vessel are very tractable due to moving 
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core vessel (SIPR). The concept of safe-
ty system is changed to be submerged into 
coolant instead of injection concept (SIPR). 
The commercial fusion energy is real-
ized for mass energy productions (NLP). 
Eventually, the safety as well as economical 
status is increased comparing to previous 
NPPs.

Computational Fluid Dynamic 
Simulation of Pressurizer Safety Valve 
Loop Seal Purge Phenomena in 
Nuclear Power Plants  
 (Page 674)

Jong Woon Park

In Korean 3 Loop plants a water loop seal 
pipe is installed containing condensed wa-
ter upstream of a pressurizer safety valve 
to protect the valve disk from the hot steam 
environment. The loop seal water purge 
time is a key parameter in safety analyses 
for overpressure transients, because it de-
lays valve opening. The loop seal purge 
time is uncertain to measure by test and 
thus 3-dimensional realistic computational 
fluid dynamics (CFD) model is developed 
in this paper to predict the seal water 
purge time before full opening of the valve 
which is driven by steam after water purge. 
The CFD model for a typical pressurizer 
safety valve with a loop seal pipe is devel-
oped using the computer code of ANSYS 
CFX 11. Steady-state simulations are per-
formed for full discharge of steam at the 
valve full opening. Transient simulations 
are performed for the loop seal dynam-
ics and to estimate the loop seal purge 
time. A sudden pressure drop higher than 
2,000 psia at the tip of the upper nozzle 
ring is expected from the steady-state cal-
culation. Through the transient simula-
tion, almost loop seal water is discharged 
within 1.2 second through the narrow 
opening between the disk and the nozzle 
of the valve. It can be expected that the 
valve fully opens at least before 1.2 second 
because constant valve opening is as-
sumed in this CFX simulation, which is 
conservative because the valve opens fully 
before the loop seal water is completely 

discharged. The predicted loop seal purge 
time is compared with previous correla-
tion.

Decontaminating Agents and 
Decontamination Processes for 
Nuclear Industry and for Plant 
Demolition   
 (Page 678)

K. Henning and P. Gojowczyk

Decontamination of surfaces of materials 
in nuclear facilities or in nuclear power 
plants under demolition can be carried out 
successfully if surface treatment is per-
formed by dipping or in an ultrasonic bath 
by alternating between alkaline and acid 
baths with intermediate rinsing in dem-
ineralized water. Decontaminating alu-
minium surfaces sensitive to corrosion re-
quires further treatment in an ultrasonic 
bath, after the first 2 ultrasonic baths, with 
a weak alkaline decontaminating agent. 
This applies alike to components to be de-
contaminated for re-use and parts of mate-
rials to be disposed of. The decontamina-
tion action depends on the surfaces either 
being free from corrosion or else showing 
pronounced corrosion.

2012 Annual Meeting on Nuclear  
Technology: Topical Sessions – Part 3 
 (Page 684)

K.-J. Brammer and R. Versemann

Summary report on the Topical Session of 
the Annual Conference on Nuclear Technol-
ogy held in Stuttgart, 22 to 24 May 2012:

Decommissioning and final disposal – •	
national and international prospects.

The reports on the Topical Sessions
New build in Germany´s neighbour-•	
hood,
New developments in fuel technology •	
to resolve current questions,

and
will be covered in future issues of atw.
The reports on the Topical Session

Calculation of discharge of fluids and •	
gases, jet and thrust forces and wave 
forces on installations, structures and 
components

and
Robustness of European nuclear power •	
stations against external hazards ex-
ceeding the design basis

have been covered in	 atw 8/9 and 10 
(2012).

Section Reports:  
2012 Annual Meeting on Nuclear 
Technology – Part 3 
 (Page 686)

Summary report on 2 out of 12 sessions of 
the Annual Conference on Nuclear Tech-
nology held in Stuttgart, 22 to 24 May 
2012:

Safety of nuclear installations – meth-•	
ods, analysis, results (Section 3),

and
Fr•	 ont end of the fuel cycle, fuel elements 
and core components (Section 4).

The sessions of the sections
Reactor physics and methods of calcula-•	
tion (Section 1),
Thermodynamics and fluid dynamics •	
(Section 2),
Radioactive waste management, stor-•	
age (Section 5),
Operation of nuclear installations (Sec-•	
tion 6),
New build and innovations (Section 7),•	
Decommissioning of nuclear installa-•	
tions (Section 8), and
Energy economics (Section 10)•	

will be covered in further issues of atw.
The reports on the sessions

Fusion technology (Section 9),•	
Radiation protection (Section 11).•	

and
Education, expert knowledge, know-•	
how-transfer (Section 12)

have been covered in atw 8/9 and 10 
(2012).	 




