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A. Legal Aspects of the Licensing 

Process 

1. Introduction 

The new Bulgarian Act on the Safe Use of Nuclear 
Energy (ASUNE) was adopted in the year 2002. It 
replaced the former Act on the Use of Nuclear En-
ergy for Peaceful Purposes, which was in force for 
about 17 years. 

The ASUNE covers the activities involving nu-
clear energy and sources of ionizing radiation 
mainly by establishing a consistent authorization 
regime. It is an up-to-date act, based on the IAEA 
requirements and standards, and yet fully in com-
pliance with the Bulgarian legislative system. 

The newly adopted Act is based on the follow-
ing main principles:  
• Priority of safety over economic and other so-

cial needs; 
• Occupational and public exposure to ionizing 

radiation to be kept as low as reasonably 
achievable (ALARA); 

• Direct and personal liability of the licen-
see/permit holder; 

• Independence of the regulatory body;  
• Application of a less prescriptive approach; 
• Issuing of authorizations under conditions of 

legal equality and transparency. 
 
 

2. Types of Authorizations According 
to the ASUNE  

The ASUNE prescribes issuing of two types of au-
thorization: 
• Licenses; 
• Permits. 
From a legal point of view those two types of au-
thorizations have one and the same nature – they 
are individual administrative acts according to the 
Bulgarian law. That’s why there is no difference 
between those authorizations in terms of the issu-
ing procedure.  

The difference between licenses and permits 
could be explained as follows: while a license is 
issued for reiterated activities, a permit is issued 
for non-reoccurring activities, this division being a 
specific feature of the Bulgarian Nuclear Act.  

As a consequence of the division mentioned, li-
cense validity expires with the expiration of its 
term, while permit validity expires with the comple-
tion of the activity.  

In the field of nuclear facilities usage only one 
type of license is provided for by the ASUNE - a 
license for operation of a nuclear facility unit. For 
the rest of the activities issuing of permits is envis-
aged, those permits being in compliance with the 
main stages of the authorization process formu-
lated by the IAEA, following a step-by-step ap-
proach - siting, design, construction, commission-
ing and decommissioning.  

But for the permits mentioned, there is one 
more type of permit provided for by the law, con-
nected with the possibility that licenses and per-
mits conditions be amended through issuing of a 
permit for modifications of:  
• Nuclear facility structures, systems and equip-

ment;  
• Limits and conditions for safe operation of a 

nuclear facility;  
• Internal rules for carrying out the activity. 
The conditions stipulated by the Regulatory  
Body through the operating license for the re-
spective NPP unit should always be in compli-
ance with the permits issued. That's why in case 
of contradiction between the conditions of the 
permit for performing modifications and the op-
erating license conditions the NRA Chairman is 
obliged by the law to initiate a procedure for 
amendment to the license. The specified legisla-
tive approach is a special one - it is connected 
with two separate authorization procedures - is-
suing of a permit and amendment to the license, 
the second one being an almost automatic con-
sequence of the first one. On the other hand, the 
ASUNE allows that in some cases the license be 
amended directly, those cases being connected 
with:  
• Changes of the statutory requirements in nu-

clear safety and radiation protection;  
• Occurrence of new circumstances having 

substantial effect on nuclear safety and radia-
tion protection, which require review and 
amendment to the license or permit condi-
tions;  

•  For reasons of national security and public or-
der.  
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3. Authorization Process in the Sphere 
of Nuclear Fuel Usage 

The type, quantity, characteristics and rules ac-
cording to which refueling has to be performed are 
subject to the Regulatory Body's assessment in 
the process of issuing of the permits for construc-
tion and commissioning of any NPP unit and, re-
spectively, in the process of issuing of the operat-
ing license for the unit. The nuclear fuel specific 
features mentioned are subject to Safety Analyses 
Report. Respectively, the conditions for utilization 
of nuclear fuel in reactor core, incl. power opera-
tion, start up and shut down of the unit, refueling, 
transport, handling, and storage on the site are not 
subject to a separate license or permit procedure. 
Establishment of such conditions is part of the op-
erating license issuing procedure. It is a normal 
NRA practice that the nuclear fuel technical speci-
fications be determined in an appendix to the op-
erating license, on the basis of SAR and the manu-
facturer's specifications.  

A very specific feature of the authorization re-
gime should be mentioned here, concerning refuel-
ing - according to the new Bulgarian Atomic Act, 
refueling is not considered an amendment to the 
license conditions. It is not necessary that the li-
cense be amended or a special permit be issued, 
respectively, in order for refueling to be under-
taken. On the contrary, within the frames of the 
license term of validity, the operator has the right 
to undertake refueling following SAR and the li-
cense conditions. But in such situation, how could 
the NRA Chairman exercise his duties associated 
with nuclear safety? The answer to this logical 
question is given explicitly by the license condi-
tions. According to those conditions, the operator 
is obliged to notify the Regulatory Body at least 15 
days before undertaking refueling and to present 
all the important data concerning the performance 
of the refueling. The notification allows the Regula-
tory Body to take preventive measures in case of 
contradiction with SAR. On the other hand, accord-
ing to the license, the operator is allowed to start 
up the unit after refueling if it receives a positive 
NRA assessment objectified by NRA Chairman 
order. One of the main goals of such an assess-
ment is to ascertain that the refueling has been 
performed according to the presented documenta-
tion. In this respect the NRA Chairman exercises 
affirmative control, this control not being exercised 
through amendment to the license itself, but 
through issuing of the order mentioned. Non-
issuing of the NRA Chairman order is equivalent to 
partial suspension of the operating license in re-
spect of such vital activity as start up the reactor 
and producing of electricity.  

The conclusions mentioned above are quite 
valid, as far as they are not aimed at changing the 
nuclear fuel technical specifications and the oper-

ating conditions stipulated in the license. Such 
changes should be considered an amendment to 
the license and, respectively, the operator prior to 
undertaking any respective activity should initiate 
an amendment procedure.  

 
 

4. Authorization Process in the Sphere 
of Nuclear Fuel 

4.1. Import, Export and Transportation  

In the cases indicated above, nuclear fuel has 
been considered as an important element of the 
usage of the nuclear fuel in reactor core. The case 
is completely different if it is considered as an ob-
ject of supporting activities important to safety, 
connected with changes in the location of the nu-
clear fuel outside the site boundaries, or where the 
owner of the nuclear fuel is changed. In such 
cases nuclear fuel is subject to a separate authori-
zation procedure, those cases being connected 
with issuing of the following authorizations:  
• License for transportation of radioactive sub-

stances;  
• Permit for import and export of nuclear material;  
• Permit for transportation of nuclear material;  
• Permit for commercial transactions involving 

nuclear material. 
As it has been mentioned above, in the domain of 
transportation the activity is exercised on the basis 
of a license in case of repeated activity, which is 
part of the regular business of the applicant. In 
case of accidentally performed transportation, only 
a permit is issued. It is an important feature of the 
Bulgarian Nuclear Act that for any special case, 
despite the availability of a transportation license, it 
is also necessary that a permit be issued. The li-
cense in this case has to specify the basic condi-
tions of the implementation of the activity, while the 
permit has to specify the concrete conditions such 
as the route, etc.  

 
4.2. Parties to the Authorization Process 

According to the ASUNE there are normally two 
regular parties to the authorization process - the 
operator and the Regulatory Body. In almost all of 
the cases the procedure starts with an application 
filed by the operator and always finishes with issu-
ing of the NRA Chairman act (statement) – an au-
thorization or a refusal for issuing the authorization 
claimed.  

In case of performing transportation, import and 
export it is possible that within the authorization 
process a third party be involved, but for the opera-
tor and the regulator - a person who carries out the 
transportation, import or export. Actually, the op-
erator itself is entitled by the ASUNE to apply for 
and to receive under the authorization procedure a 
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license or a permit for the activities mentioned. But 
if a third party is involved, despite the authoriza-
tions granted to the operator, the third party also 
has to obtain a separate license or permit for per-
forming the activity, that's why this party is consid-
ered a separate participant in the process. 

The case is completely different in case of per-
forming external expertise concerning nuclear 
safety and radiation protection. In fact, the ASUNE 
authorizes explicitly the NRA Chairman within the 
authorization process to assign such expertise to 
independent assessors, but this fact does not 
make the assessors separate parties to the au-
thorization process. On the one hand, the inde-
pendent expertise is only optional and the asses-
sors' conclusions have to be considered only advi-
sory, and on the other hand, the ASUNE does not 
envisage the assessors being authorized to carry 
out the activity. That's why, also, independent ex-
pertise is not considered a separate authorization 
procedure phase as it is in Germany and France. 
In order for such expertise to be considered a 
separate authorization procedure phase according 
to Bulgarian law, the ASUNE has to be amended 
through adding the respective provisions, making 
the independent expertise an obligatory part of the 
authorization process. 

 
 

B. Technical Aspects of the Licensing 
Process 

1. Specificity in the Review and 
Evaluation of the Licensing 
Documentation 

Issuance of licenses and permits is the main 
mechanism of control over the activities in the area 
of nuclear energy, used by the NRA. Licenses and 
permits are issued following a submission of appli-
cation with enclosed documentation. The main 
questions concerning nuclear safety and radiation 
protection, as well as safety analysis, are consid-
ered in the licensing documentation with the aim to 
reduce the risk from improper and unauthorized 
use. Fuel and core design features are included in 
the Safety Analysis Report (SAR). The SAR in-
cludes information about type, amount, physical, 
thermal and hydraulic characteristics of the fuel 
system, fuel load patterns and the corresponding 
operational limits. 

The NRA staff should conduct analyses and 
safety assessments on the basis of information 
included in the SAR to evaluate the adequacy of 
design and safety features of reactor systems. 

To manage this process, the NRA has estab-
lished an internal procedure, which is a document 
from the NRA Quality Assurance Programme. The 
flow chart diagram of this procedure is shown in 
Figure 1. According to this procedure the applicant, 

who has applied for a license or permit, is obliged 
to submit to the Chairman a complete set of the 
licensing documentation, which is defined in a 
separate regulation. The Chairman distributes this 
set of documents to the General Department on 
Regulation of Safety in Nuclear Facilities and the 
Department on Safety Analyses, Assessment and 
Research. With the aim to conduct a safety as-
sessment of the enclosed documentation, the 
heads of these two departments compose a Safety 
Assessment (SA) team. The SA team evaluates 
the information, included in the licensing documen-
tation, in respect to: 
a) Completeness: All significant influence on 

safety must be identified and adequate safety 
measures should be included in the licensing 
documentation. Any additional risk foreseen but 
not specifically analyzed or protected against 
must be shown to be negligible. 

b) Clarity: There must be a presentation of the 
processes and the safety justification that will 
be applied, with clear reference to supporting 
information and clear identification of conclu-
sions and recommendations. 

c) Objectivity: The conclusions in the safety as-
sessment should be supported as far as rea-
sonably practicable with factual evidence. The 
understanding of the systems behaviour or 
processes should be established from appro-
priate research and development. 

d) Correctness: The methods and codes, that are 
used to demonstrate safety, must be developed 
for this purpose. 

Concerning the fuel utilization and core arrange-
ments, the SA team evaluates the information in-
cluded in the licensing documentation to confirm 
that the functional capabilities of the fuel system 
are not reduced below those assumed in the safety 
analysis. 

The following topics are reviewed and evalu-
ated by the SA team for normal operation and ac-
cident conditions: 
1. Fuel system design: Fuel assemblies and fuel 

rods must be compatible with WWER fuel de-
sign criteria concerning their mechanical, ther-
mal-hydraulic and nuclear characteristics. 

2. Safety evaluation of a new reload: Analyses of 
core conditions and characteristics must be es-
timated so as to make sure that the reactor will 
be operated within operational limits and condi-
tions. The main reactor characteristics that 
should be evaluated are: 

• Neutron-physics characteristics of the core in-
cluding neutron flux and distribution of power in 
the core and within fuel assemblies; 

• Boron concentration and reactivity worth of bo-
ron in coolant; 

• Reactivity coefficients of temperature and 
power at steady-state and fast ramp conditions; 

• Efficiency of mechanical regulating system, lo-
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cation and reactivity worth of all control rods 
and groups, integral and differential efficiency 
of control groups in dependence on critical bo-
ron concentration and coolant temperature; 

• Coolant and fuel temperatures and ability for 
cooling of the fuel assemblies; 

• Changing of power density distribution. 
3. Technical specifications: Evaluation of the core 

arrangement information with respect to ensur-
ing fulfillment of operational limits and condi-
tions. 

4. Fuel tightness: Reviewing of programme for 
sipping tests and verification of test results for 
irradiated fuel which will be reloaded in the core 
during the next fuel cycle. 

5. Fuel handling: Reviewing fuel management 
programme and scheme, movement of the fuel 
in the reactor core, location in the spent fuel 
ponds and transportation to the spent fuel stor-
age facility. 

If a safety issue is assessed to be of significant 
importance, then the NRA will assigns parallel 
analyses and research to achieve additional clarifi-
cations to the regulatory evaluation process. Fur-
thermore, if the internal expertise does not have 
the ability to validate key safety parameters, the 
NRA uses external recognized independent ex-
perts (independent assessors) in the appropriate 
technical and scientific field to perform an external 
expertise. 

To judge the adequacy of the safety assess-
ment, the staff of the SA team makes quantitative 
comparisons of the safety analyses results against 
the design criteria and technical specifications, 
which are defined by the designer and manufac-
turer. They also conduct an analysis to ascertain 
the fulfillment of all safety requirements determined 

in the NRA nuclear regulations. 
The final result from the reviewing and evalua-

tion of the licensing documentation represents the 
final decision for the issuance of a permit or a li-
cense or motivated refusal of the application. On 
the basis of this final decision, the SA team pre-
pares a draft text of a license or a permit or a draft 
letter with motivated refusal of the application. 

A similar approach is used in many countries 
from Eastern Europe. 

 
 

2. Safety Assessment and Utilization of 
a New Fuel Design 

When the operator decides to use new fuel with 
different design characteristics specified in an is-
sued by the NRA license, he is obliged to inform 
the NRA about its decision. The operator should 
apply to the NRA for a procedure for amendment 
of the actual license, according to the ASUNE, and 
should submit the required documentation. The 
documentation should include: 
• Technical specifications for the new fuel system 

design; 
• Safety analyses performed by the manufacturer 

and operator; 
• Information presenting results from safe opera-

tion of the new fuel system in real operational 
conditions at identical power plants for normal 
operation, power ramps, transients and acci-
dent conditions; 

• Results from the new fuel system design ex-
aminations; 

• Evidence for compatibility of the new fuel sys-
tem design with the WWER fuel design criteria. 

The performed safety analyses should give con-
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Figure 1. Licensing procedure 
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clusions about the dimensional stability of the fuel 
system, its thermal and strength characteristics, 
vibration resistance of the fuel assembly, corrosion 
resistance of the cladding material against stress 
corrosion cracking, cladding hydrating and oxida-
tion. 

Acceptability of the new fuel system design 
should be based on regulations, general design 
criteria, regulatory guides, industry standards, and 
on independent calculations and staff judgements 
with respect to fuel system functions and compo-
nent selections. The materials and dimensions of 
the fuel system must meet predefined specifica-
tions, tolerances and design criteria in order to op-
erate the fuel safely up to maximum design bur-
nup. 

The NRA staff reviews and evaluates the en-
closed documentation according to the procedure 
described above. As a final result of the evaluation 
process, conclusions must be done concerning 
compliance of the new fuel design with the re-
quirements of Technical Specifications for nuclear 
fuel and core design. 

If the resources of the NRA are insufficient to 
perform confirmatory calculations and assess-
ments, the Chairman has the right to assign an 
independent assessor to evaluate the safety analy-
ses results and conclusions for utilization of the 
new fuel design. On the basis of a positive as-
sessment the NRA amends the license and, the 
operator can use so licensed fuel. 

 
 

3. Requirements to the Computer 
Codes and Evaluation Models and 
Methods 

The computer technology has improved signifi-
cantly during the last years with larger media ca-
pacity, memory and more computational power. 
The consuming time for performing of fuel and 
safety systems behaviour calculations has reduced 
considerably. The capabilities for collecting and 
storing data have also tremendously increased. In 
spite of these very positive changes, the require-
ments of the regulatory authorities become of a 

more and more conservative character, concerning 
the quality, reliability, safety and security of the 
nuclear power industry computer codes. 

Concerning the nuclear fuel behaviour com-
puter code, development activities are wide 
spread, and the models and correlations involved 
in these codes are numerous in comparison to the 
fuel safety criteria. Many regulatory authorities re-
quire review of analytical computer codes with the 
aim to verify that the evaluation models are ade-
quate to simulate the fuel and reactor systems be-
haviour during normal operation and accident con-
ditions. For example, the US NRC has developed 
acceptance criteria for analytical (evaluation) mod-
els and computer codes used by licensees to ana-
lyze accident and transient behaviour [2]. 

The countries with less capability for assess-
ment of such models and computer codes require 
evidence for validation of the physical models and 
verification of used computer codes. Some coun-
tries require more information about: 
• Description of mathematical models and scope 

of their applications; 
• Neutron cross-section library applied in the 

codes; 
• Conservative considerations applied in the 

models; 
• Uncertainties of the models and inaccuracy of 

algorithms; 
• Actual uncertainty of applied codes; 
• Results from benchmark calculations or com-

parison with results obtained by validated 
codes; 

• Data from validation of the code against sepa-
rate and integral fuel behaviour tests and nu-
clear fuel performance experiments performed 
for the purpose of code development and vali-
dation (IFPE Database). 

Many countries with developed regulatory bodies, 
such as France and Germany, use an independent 
assessor to support the licensing process [3]. The 
independent assessor evaluates safety analyses 
performed by the manufacturer and operator in 
respect to the fuel design criteria applying their 
knowledge and performing independent calcula-
tions. The use of different computer codes from the 

manufacturer and operator is 
needed to perform a real inde-
pendent assessment. 

The NRA also uses such 
similar approach to evaluate 
the information included in the 
licensing documentation and 
especially the evaluation of the 
safety analysis report (SAR). 
As was mentioned in the previ-
ous section, the accomplishing 
of an independent expertise is 
a separate step in the licensing 
process. In that case, the inde-

 Independent 
assessor 

Manufacturer Regulator NPP 

SAR 
 

Figure 2. Algorithm for performing an independent evaluation of the 
SAR 
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pendent assessor is a separate party in the licens-
ing process. Similar approach is used in France in 
respect to all modifications with significant impact 
on safety. The Institute for Nuclear Safety and Pro-
tection studies the safety aspects of such modifica-
tions at the expense of the regulatory body. The 
independent assessor should prepare a document 
with expert conclusions and recommendations. On 
the basis of such document the regulatory author-
ity should issue permit for utilization of the new fuel 
design. 

This specific licensing step 
could follow the algorithm 
shown in Figure 2. 

A compulsory condition in 
this separate license step is 
that the fuel modelling codes 
that are used by the operator 
and manufacturer and the in-
dependent assessor must be 
different. 

A good example for applica-
tion of the computer code with 
respect to supporting the fuel 
licensing process is the Ger-
man approach, according to 
which TRANSURANUS code is 
used for utilization of a new fuel 
design [3]. 

 
 

C. Application of 
TRANSURANUS 
Modelling Code to 
Fuel Licensing 

TRANSURANUS is a sophisti-
cated computer programme for 
the mechanical and thermal ana-
lysis of the fuel rod behaviour in 
power reactors during normal 
operation, off-normal operation 
and - with several restrictions - 
also during accidents. It has 
been developed at the Institute 
for Transuranium Elements (ITU) 
in Karlsruhe, Germany [4]. Cre-
ated for Western type of reac-
tors, the standard TRANS-
URANUS code has been ex-
tended to model the behaviour of 
Russian WWER fuel rods in the 
nuclear reactors WWER-440 
and WWER-1000. This fact 
makes the TRANSURANUS-
WWER code suitable for licens-
ing Russian WWER-type fuel. 

Each newer version of the 
TRANSURANUS-WWER code 
is verified on the basis of 

SOFIT 1.1 and Kola-3 data sets from the Interna-
tional Fuel Performance Experiments Database 
(IFPE Database) [5,6] that is distributed by the 
OECD/NEA in co-operation with the IAEA.  

A reasonable agreement between measured 
and predicted temperature can be seen for the 
SOFIT 1.1 data set [5,6], Figure 3.  

Data on fission gas release are available for rod 
7 and 12 of the SOFIT 1.1 data set. Both rods 
were irradiated for 4000 h and achieved a different 
burnup [5]. It should be mentioned that the uncer-
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Figure 3. Comparison between measured SOFIT 1.1 centerline 

temperatures and temperatures predicted by the 
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tainty in the provided axial power profiles is esti-
mated as ±5%, in the radial profile ±5% too [5], 
which means total uncertainty in the local linear 
power of ±10%. 

The results, shown in Figures 3-5, lead to con-
clusion that the TRANSURANUS-WWER version 
with the above given models and properties predict 
very well the fission gas release experimental data. 

The picture for the Kola-3 data [7] set is similar. 
As an illustration of the reliability of the code pre-
dictions, two figures (Figures 6 and 7) are shown – 
for the diameter change and the axial elongation, 
respectively. 

All these results show that in most cases the 
model predictions coincide well with the experi-
mental data. 

The main conclusion is that the TRANS-
URANUS modelling code can be used by the in-
dependent assessor in licensing Russian fuel, sup-
plied for the Kozloduy NPP. 
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