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SiC Encapsulation of High-Level 
Waste for Long-Term Immobilization 
 (Page 8)

A. Kerber and J. Knorr

Actual concepts of high-level waste dispos-
al intend to enclose the waste into metal 
canisters of steel or copper for final subsoil 
deposition in rock salt, clay or granite as 
the so-called host rock. The ingress of wa-
ter to such deposits can not be excluded 
long-term. Thus, the canisters corrode.

The functionality of metallic containers 
for final deposition will be maintained over 
500 years according to expert’s opinion. 
This corresponds to the required time peri-
od of retrievability, but not at all to the pe-
riod of a safe enclosure. The redundancy of 
the multi-barrier concept – technical plus 
natural barrier – is thus lost.

For said reasons, the authors propose 
the use of silicon carbide as enclosure ma-
terial in the form of canisters, in-liners or 
encasements. Silicon carbide which has 
been discovered in stellar matter exhibits 
the highest resistance of all known materi-
als and additionally, an exceptional reten-
tion capability for the radioactive fission 
products. In contrary to metals, and espe-
cially copper, silicon carbide can be syn-
thesized in virtually any desired quantity 
from compounds containing the elements 
silicon and carbon under the use of electri-
cal energy. In this article, concepts are in-
troduced for the enclosure of spent fuel el-
ements from pressurized water, boil-
ing water and CANDU reactors, of vitri-
fied waste from reprocessing and of spent 
fuel elements from high temperature reac-
tors.  

Targeted Improvement of Radioactive 
Waste Management in Ukraine 
  (Page 13)

H.G. Jung and M. Köver

Fifteen nuclear generating units in Ukraine 
contribute more than 50 % to the country’s 
electricity production. However, the man-
agement of radioactive waste arisings in all 
categories does not keep pace with this de-
velopment. Both in nuclear power plants 
and in the interim and final storage re-
quired, waste management has not yet 
been developed far enough.

At the present time, the radioactive 
waste arising in plant operation is condi-
tioned either insufficiently or incompletely. 
It is stored on the sites of nuclear power 
plants. Adequate storage facilities are avail-
able only to a limited extent. An effective, 
comprehensive strategy of downstream 

management of that waste is missing. As a 
consequence, potential temporary shut-
downs of reactors could jeopardize the pow-
er supply situation of the entire country.

The situation is aggravated further by 
more radioactive waste coming from the 
Chernobyl nuclear power station and from 
other sources. The nuclear power plants 
currently in operation are by far the big-
gest waste producers today.

To allow Ukraine to fall back on Western 
expert knowledge in managing its radio- 
active waste, NUKEM Technologies GmbH 
has been commissioned to support the 
competent Ukrainian institutions in build-
ing up a targeted, comprehensive and ef-
fective waste management structure.  

A Preliminary Analysis of the Unit 1 
Accident at the Fukushima Daiichi 
NPP by the RELAP/SCDAPSIM Code 
 (Page 18)

C. Parisi, A. Del Nevo, E. Negrenti and 
M. Sepielli

In the framework of the activities devoted 
to the development of the ENEA-Casaccia 
“NPP Engineering Simulator”, a RELAP5/
SCDAPSIM model of the unit 1 of the Fuku-
shima Daiichi NPP was developed and ap-
plied for a severe accident analysis. In this 
paper the preliminary results are reported. 
In order to correctly describe the main phe-
nomena, a detailed nodalization of a BWR-
3 primary system and of Mark I contain-
ment were developed and coupled. BWR-3 
NPP public available data of a similar unit 
were used for setting up the RELAP/SC-
DAPSIM model and for performing its 
steady state and transient validation. Main 
events reconstruction of the Fukushima 
scenario was based on the official Japa-
nese data. The first 24 hours of the acci-
dent were simulated, beginning with the 
reactor scram as a consequence of the 
earthquake, and reproducing the behavior 
of the main engineered safety features 
(safety/relief valves, isolation condens-
ers). Results showed that the core uncov-
ering and degradation began at +2 hours 
after the tsunami wave hit the plant. Core 
melting was predicted having occurred in 
the subsequent 6 hours, with a fuel reloca-
tion at the bottom of reactor pressure ves-
sel. RELAP/SCDAPSIM special models cal-
culated the severe damage of the reactor 
boundary allowing to estimate the time of 
the consequent containment over-pressuri-
zation that resulted well beyond the design 
limits. Calculations ended at the time of 
the actuation of the containment venting 
procedures since they were immediately 
followed by a major hydrogen explosion in 
the reactor building. Sensitivities analyses 

were performed to test the different RE-
LAP/SCDAPSIM models of core degrada-
tion and a bounding range for the main pa-
rameters involved during the core degra-
dation was obtained. This work constitutes 
also an example of the present capabilities 
and one of the steps being performed at 
the ENEA-Casaccia Research Center for the 
reintroduction of a “Enhanced NPP Engi-
neering Simulator”.  

International Centres of Excellence 
Based on Research Reactors 
  (Page 22)

K. Alldred, S.M. Tozser and P. Adelfang

A number of high flux research reactors 
were, or will be constructed.  Each of these 
high flux facilities has the potential to be an 
important regional or International Centre 
of Excellence based on Research Reactors 
(ICERR) and scientific hub for research and 
materials investigations. Some are so or-
ganized currently, but for many there is a 
strongly national focus and scope for a sig-
nificant expansion of their international 
role. There are manifold benefits of an ex-
panded international role both for the 
ICERR’s themselves and for the institutes 
that affiliate with them. These benefits in-
clude increased utilization and financial 
stability, increased international prestige, 
and enhanced scientific resources and ca-
pabilities. 

There are significant hurdles to obtain-
ing the benefits from an expanded interna-
tional role. For example, to achieve its full 
potential an ICERR must accommodate sci-
entists from other nations, and include the 
plans and aspirations of the international 
community in the ICERR governance. The 
ICERR must also fully meet the national re-
sponsibilities for safety and security. Bal-
ancing these potentially conflicting require-
ments and finding a path through the or-
ganisational and legal issues is a significant 
challenge for any institute. The existing 
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ICERR’s therefore provide important case 
studies and examples of best practice that 
could inform the actions of other potential 
ICERR’s.

This paper describes an IAEA initiative 
to encourage and support the formation of 
new ICERR’s, strengthen existing ones, and 
increase training resources available to 
Member States. The initiative will seek to 
share best practice and facilitate meetings 
and technical exchanges between the ex-
isting and potential ICERRs, and between 
the potential ICERR’s and potential sub-
scribing or affiliating institutes.   

Ten Years of IAEA Cooperation with 
the Russian Research Reactor Fuel 
Return Programme  (Page 25)

S. Tozser, P. Adelfang and E. Bradley

The Russian Research Reactor Fuel Return 
(RRRFR) Programme was launched in 
2001. Over the duration, the programme 
successfully completed 43 safe shipments 
of 1.6 tons of fresh and spent HEU fuel from 
different countries using Russian fuelled 
research reactors to the country of origin. 
The IAEA has been a very active supporter 
of the RRRFR Programme since its incep-
tion. Under the auspices of the RRRFR Pro-
gramme, the Agency has been ensuring a 
broad range of technical advisory and or-
ganizational support to the HEU fuel repa-
triation, as well as training and advisory as-
sistance for supporting RR conversion from 
HEU to LEU. The presentation gives an 
overview of the RRRFR programme 
achievements with special consideration of 
the IAEA contribution. These include an 
overview of the shipments’ history in terms 
of fresh and spent fuel, as well as a summa-
ry of experiences gained during the ship-
ments’ preparation and termination. The 
presentation focuses on technical advisory 
support given by the IAEA during the pro-
gramme implementation, captures the con-
solidated knowledge of the unique interna-
tional programme and shares the most im-
portant lessons learned.  

Scope and Limits of the Obligation to 
Implement Safety Impovements in the 
Light of a Changing Legal Conditions 
  (Page 30)

Chr. Müller-Dehn

Nearly since the early begin of the com-
mercial use of nuclear power legal discus-
sions regarding measures for safety optimi-
zation have taken place. The intensity of 
these discussions is in strict contradiction 

to the high level of safety of the German 
nuclear power plants again proven in the 
RSK-Safety Assessment of May 2011 and 
the peer-review-results of the EU-Stress 
Test of April 2012. 

In addition to the fundamental regulato-
ry requirements stated in § 7 Abs. 2 Nr. 3 
AtG the § 7 d AtG has been implemented 
due to the 12. AtG-Amendment. Now opera- 
tors are obliged to implement additional 
safety measures to reduce the remaining 
risks of the operation of nuclear power 
plants. Therefore third party claims can 
not be based on § 7 d AtG.  

Atomic Energy Law After the Opt-out: 
Alive and Fascinating. Report about 
the 14th German Atomic Energy Law 
Symposium 2012 (Page 37)

T. Leidinger

Atomic energy law remains a living, fasci-
nating subject matter. Nearly 200 partici-
pants were convinced of this impression at 
the 14th German Atomic Energy Law Sym-
posium held in Berlin on November 19-20, 
2012. Under the scientific chairmanship of 
Professor Dr. Martin Burgi, Ludwig Maximi-
lian University of Munich, the German Feder-
al Ministry for the Environment, Nature Con-
servation and Nuclear Safety (BMU), after an 
interruption of 5 years, again organized a 
scientific conference about practice-related 
topics of atomic energy and radiation pro-
tection law.

Atomic energy law once again proved to 
be a reference area for sophisticated issues 
of constitutional law and administrative 
law above and beyond its technical con-
fines. The agenda of the 14th German Atom-
ic Energy Law Symposium featured a broad 
spectrum of topics ranging from backfitting 
of nuclear power plants to European atom-
ic energy and radiation protection law, to 
challenges facing national legal systems in 
the execution of atomic energy law, to legal 
issues connected with decommissioning 
and waste management, and on to the top-
ical subject of finding a repository site.

The 14th German Atomic Energy Law 
Symposium, on the whole, again demon-
strated that an open discourse between sci-
ence and practice is able to furnish impor-
tant contributions to the implementation of 
laws in a balanced way rooted in practice. 
Especially the contributions dealing with 
the independence of public authorities and 
their organization, the doctrine of the res-
ervation of functions of the executive 
branch, and planning by laws contain addi-
tional provisions able to influence the con-
tinued development of administrative law 
also above and beyond atomic energy law.

The BMU also referred to a decision just 
heard from Brussels to the effect that a 

new European Safety Directive would 
be published as early as in 2013. As a con-
sequence of the nuclear stress tests con-
ducted EU-wide, the Directive is to lay 
down provisions about transparency, ma-
terial safety standards, and the separation 
of regulatory and supervisory authorities. 
In this way, the Commission opens up a 
broad field of topics which will ensure, al-
so beyond the 14th German Atomic Energy 
Law Symposium, that atomic energy 
law will remain a living, fascinating sub-
ject matter.  

Section Reports: 2012 Annual 
Meeting on Nuclear Technology  
– Part 5 (Page 41)

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

Thermodynamics and fluid dynamics •	
(Section 2)

and
Radioactive waste management, sto-•	
rage (Section 5).

The sessions of the sections
Operation of nuclear installations  •	
(Section 6),
New build and innovations (Section 7),•	
Decommissioning of nuclear installati-•	
ons (Section 8), and
Energy economics (Section 10)•	

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

Reactor physics and methods of calcula-•	
tion (Section 1),
Safety of nuclear installations –  •	
methods, analysis, results (Section 3),
Front end of the fuel cycle, fuel elements •	
and core components (Section 4),
Fusion technology (Section 9),•	
Radiation protection (Section 11)•	

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

have been covered in atw 8/9, 10, 11 and 
12 (2012). 




