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Regulatory Challenges in the 
Licensing of New Nuclear Power 
Plants – From CORDEL to ERDA 
 (Page 720)

M. Micklinghoff and Chr. Raetzke

The contribution deals with the internation-
al standardization of reactor designs. This 
concept may be a way to reduce licensing 
risks, lower obstacles to investments and, at 
the same time, enhance exchanges of experi-
ence towards ensuring more safety. Instead 
of “re-inventing the wheel” in each country, 
as in the case of the EPR in Europe, it would 
make more sense to simply replicate in other 
countries the first-of-its-kind design of a re-
actor as far as this is possible on the respec-
tive sites. Design modifications in the inter-
est only of the particularities of national reg-
ulations should be a thing of the past.

The article presents some initiatives to-
wards increased cooperation and standardi-
zation. The focus is on the CORDEL working 
group of the World	 Nuclear	 Association	
(WNA) and the ERDA (European Reactor 
Design Acceptance) group of the	European	
Nuclear	Energy	Forum	(ENEF). This latter 
group is hoped to produce impulses ena-
bling progress to be achieved within the EU.

There are models. In Germany, there are 
still memories of German-French coopera-
tion on the EPR in the 1990s as a model case 
of pragmatic cooperation. Another example 
is the civilian aircraft industry which, for 
more than 60 years, has developed struc-
tures for strong international cooperation so 
as to allow uniform worldwide licensing of 
standardized types of aircraft without in-
fringing upon the rights and duties of na-
tional regulatory authorities.

Changes in Competence of Public 
Authorities in Connection with Final 
Storage Pursuant to the Omnibus Law 
on Site Selection  (Page 725)

B. Keienburg

The omnibus law on site finding and selec-
tion for a repository for radioactive waste 
generating heat, and with amendments to 
other laws, of June 13, 2012 is to reshuffle 
fundamentally the competences of public 
authorities for final storage. The federal 
government is to assume more responsibili-
ties from former federal state competences. 
Moreover, most of the existing competences 
of the Federal	Office	for	Radiation	Protection	
are to be transferred to a federal agency yet 
to be founded, which is called Federal	Office	
for	Nuclear	Safety	in the present draft legis-
lation. The	Federal	Office	for	Radiation	Pro-
tection will only retain its responsibility as 
project agent for repositories, and that only 
in the phases of site exploration and licens-
ing. Afterwards, the duty of final storage in 

the draft legislation is transferred to a 3rd 
party. Again in the version of the draft legis-
lation, and unlike present regulations, this 
3rd party may only be a company whose sole 
owner is the federal government, which al-
so is to strengthen the influence of the fed-
eral government under aspects of company 
law. Legislative efforts seeking to strength-
en the federal government and its compe-
tences by assigning licensing duties for re-
positories to federal agencies are under-
standable under feasibility aspects and may 
even be in the emotional interest of the 
states and their competent representatives 
in public authorities who, merely because 
their work is connected with the disputed 
topic of final storage, often face attacks and 
accusations by the public. Nevertheless, the 
transfer to federal agencies of administra-
tive duties is subject to constitutional limits 
which must be observed. These constitu-
tional aspects are highlighted in the publi-
cation. It is left to the reader to assess the 
meaningfulness of establishing another in-
dependent high-level federal agency in the 
area of responsibility of the Federal	Ministry	
of	the	Environment	(BMU),	i.e. a Federal	Of-
fice	for	Nuclear	Safety,	alongside the compe-
tences, which ultimately it will replace, 
though not the existence of the present in-
dependent higher level federal agency with-
in the realm of the BMU,	namely the Federal	
Office	for	Radiation	Protection.

Small and Medium Sized Reactors 
(SMRs) 
Sustainable Expansion of the 
Potential for Peaceful Uses of Nuclear 
Energy (Page 733)

B. Kuczera

Within the peaceful uses of nuclear power 
for low-cost electricity generation, nuclear 
power plant technology in the 1970/80s 
was tailored to high-power units (>1,000 
MWe). The International	 Energy	 Agency	
(IEA)	of the OECD in its World Energy Out-
look 2012 estimates a worldwide increase 
in electricity consumption from approx. 
21,408 TWh in 2010 to approx. 32,000 or 
37,000 TWh in 2035. In this connection, 
there is growing interest in the nuclear com-
munity in nuclear power plant concepts of 
<1,000 MWe power for variable uses. The 
International	Atomic	Energy	Agency	(IAEA)	
in Vienna recognized the trend towards 
small and medium sized reactors as early as 
a few years ago and is now supporting de-
velopment work along theses lines by spe-
cific initiatives to foster cooperative ven-
tures among the member countries current-
ly showing interest.

More than fifty SMR concepts are cur-
rently under development worldwide. Most 
of them are modeled along the lines of op-
erating experience gained with established 

reactor lines. IAEA proposes classification in 
small sized reactors for the range of power 
of <300 MWe and medium sized reactors 
for the power range of 300 to approx. 700 
MWe. Most of the SMR variants are de-
signed as modular units prefabricated in 
factories and shipped by truck or rail for fi-
nal assembly at the reactor site.

In the near future, SMR plants could be 
used in regions with limited infrastructure 
and without any electricity distribution 
grids for powerful large power plants. In 
industrialized regions, SMRs offer greater 
flexibility in adaptation of the electricity 
generating capacity to local consumption 
rises and in replacing fossil-fired old plants. 
For the more remote future, plans also in-
clude SMR uses for other purposes than 
electricity generation, such as hydrogen 
production and coal liquefaction. An over-
view of the whole SMR spectrum is pre-
sented on the basis of some selected 
projects.

Besides projects already completed, most 
SMR concepts are in the detailed design 
stage of development with start of construc-
tion in the near future, and in the conceptu-
al design stage for commissioning between 
2025 and 2030.

„Power Plants 2012“ VGB Congress 
Security of Supply –  
Power Generation at the Crossroads 
  (Page 739)

G. Jäger

“Security of Supply – Power Generation at 
the Crossroads?” This question was in the 
focus of the “Power Plants 2012” VGB	Pow-
erTech	Congress.

The objectives of future power and elec-
tricity supplies in Europe have been set: by 
2020, minus 20 % greenhouse gas emis-
sions, plus 20 % energy savings especially 
through increased energy efficiency, and a 
20 % share of renewables in overall energy 
consumption. All this is to be achieved in an 
open European market. Both successes and 
any failures are going to act as signals. In 
this process, Europe and Germany may en-
hance competition with others and not lose 
sight of developing regions.

The challenges posed by the conversion 
of electricity supply are connected with 
enormous technical as well as financial 
problems. According to a current study, the 
capacity installed in Germany will rise from 
a current level of 150,000 MW to approxi-
mately 240,000 MW in 2050.

Action must also be taken in the integra-
tion of renewable energies, especially in the 
expansion of grid and storage capacities. 
Social responsibility as well as the interests 
of companies facing global competition 
make it imperative that electricity prices do 
not run out of control.
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Experimental Investigation of 
Stratified Two-Phase Flows in the  
Hot Leg of a PWR for CFD Validation 
  (Page 742)

Chr. Vallée, D. Lucas, A. Tomiyama and 
M. Murase

Stratified 2-phase flows were investigated 
in 2 different models of the hot leg of a pres-
surised water reactor (PWR) in order to 
provide experimental data for the develop-
ment and validation of computational fluid 
dynamics (CFD) codes. Therefore, the local 
flow structure was visualised with a high-
speed video camera. Moreover, one test sec-
tion was designed with a rectangular cross-
section to achieve optimal observation con-
ditions. The phenomenon of counter-cur-
rent flow limitation (CCFL) was investigat-
ed, which may affect the reflux condenser 
cooling mode in some accident scenarios.

The experiments were conducted with 
air and water at room temperature and 
maximum pressures of 3 bar as well as with 
steam and saturated water at boundary 
conditions of up to 50 bar and 264°C. The 
measured CCFL characteristics were com-
pared with similar experimental data and 
correlations available in the literature. This 
shows that the channel height is the charac-
teristic length to be used in the Wallis pa-
rameter for channels with rectangular 
cross-sections. Furthermore, the experi-
mental results confirm that the Wallis simi-
larity is appropriate to scale CCFL in the hot 
leg of a PWR over a wide range of pressure 
and temperature conditions. Finally, an im-
age processing algorithm was developed to 
recognise the stratified interface in the cam-
era frames. Subsequently, the interfacial 
structure along the hot leg was visualised 
by the representation of the probability dis-
tribution of the water level.

Environmental Prospects of Uranium 
from Mineral Phosphates  (Page 750)

E. Schnug and N. Haneklaus

Uranium (U) is a natural resource that is 
found in rock phosphates (P). Each year 
farmers apply unwittingly 167 t/yr U to 
their soils by P fertilisation. If extracted and 
used for electricity generation with state of 
the art nuclear power plants this amount of 
U could cover the energy demand of 2.4·106 
average German households. Otherwise 
this finite resource is wasted.

U from P fertilisers is an uncommon con-
tribution of agriculture to climate protec-
tion. Using the key to calculate the CO2 de-
pending German car tax band, 1 kilogram P 
would be valued with 1.8 €. More than that 
the extraction of U from rock phosphates is 
an efficient measure to avoid U entering the 
food chain. In particular translocation proc-

esses in soils of fertiliser-applied U by run-
off and leaching which result in the contam-
ination of surface waters and finally drink-
ing water can be impeded efficiently.

Conference Report: 2012 Repository 
Symposium – Final Storage in 
Germany: New Start – Ways and 
Consequences of the Site Selection 
Procedure (Page 753)

J. Kettler

The Aachen	Institute	for	Nuclear	Training in-
vited participants to the 3-day “2012 Repos-
itory Symposium – Final Storage in Germa-
ny” held in Bonn. The subtitle of the event, 
“New Start – Ways and Consequences of the 
Site Selection Procedure,” expressed the or-
ganizers’ summary that the Repository 
Finding Act currently under discussion did 
not give rise to any expectation of a reposi-
tory for high-level radioactive waste before 
2080. The symposium was attended by 
more than 120 persons from Germany and 
abroad. They discussed the basic elements 
of the site selection procedure and its con-
sequences on the basis of the draft so far 
known to the public.

While extensive public participation is 
envisaged for the stage of finding a reposi-
tory, this does not apply to the draft legisla-
tion in the same way. The legal determina-
tions are negotiated in a small circle by the 
political parties and the state governments.
Michael	Sailer	(Öko-Institut	e.V.) holds 

that agreement on a repository finding act is 
urgent. Prof.	Dr.	Bruno	Thomauske	(RWTH	
Aachen) arrives at the conclusion mentioned 
above, that no repository for high-level radi-
oactive waste can start operation before 
2080 on the basis of the Repository Finding 
Act. Dr.	Bettina	Keienburg, attorney at law, in 
her paper drew attention to the points of dis-
pute in the draft legislation with regard to 
changes in competency of public authorities. 
The draft law indicated a clear shift of com-
petency for finding a repository from the Fed-
eral	Office	for	Radiation	Protection to a feder-
al agency yet to be set up. Prof.	Dr.	Christoph	
Moench	outlined the deficiencies of the draft 
legislation in matters of refinancing and the 
polluter-pays principle.

Among the tentative solutions discussed 
it was above all the Swedish model which 
was acclaimed most widely.

2012 Annual Meeting on Nuclear  
Technology: Topical Sessions – Part 4 
 (Page 754)

P. B. Hoffmann

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

New developments in fuel technology to •	
resolve current questions.

The report on the Topical Sessions
New build in Germany´s neighbour-•	
hood

will be covered in a future issue 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,
Robustness of European nuclear power •	
stations against external hazards exceed-
ing the design basis

and
Decommissioning and final disposal – •	
national and international prospects.

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

Section Reports: 2012 Annual 
Meeting on Nuclear Technology  
– Part 4 (Page 756)

Summary report on 1 out of 12 sessions of 
the Annual Conference on Nuclear Technol-
ogy held in Stuttgart, 22 to 24 May 2012:

Reactor physics and methods of calcula-•	
tion (Section 1)

The sessions of the sections
Thermodynamics and fluid dynamics •	
(Section 2),
Radioactive waste management, storage •	
(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

Safety of nuclear installations – meth-•	
ods, 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  and 11 
(2012). 




