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SUMMARY

Kozloduy NPP is the only nuclear power plant operating in Bulgaria — it is locat-
ed at a distance of approximately 700 km from Austria. Currently, two reactors
are in operation: Kozloduy-5 and Kozloduy-6 are both Pressurized Water Reac-
tors of the VVER V-320 type with a gross electrical capacity of 1,000 MW,. The
Investment Proposal (IP) of the “Kozloduy NPP — New Build EAD” envisages
the construction of a new nuclear unit of the latest generation (Ill or IlI+) with in-
stalled electrical power of about 1,200 MW at the Kozloduy NPP site (Kozloduy-
7 or new nuclear unit “NNU”).

Environmental Impact Assessment

In June 2013, the Republic of Bulgaria notified Austria of the planned construc-
tion of a new nuclear energy unit at the nuclear power plant Kozloduy. Compe-
tent Bulgarian Ministry for the Environmental Impact Assessment (EIA) is the
Ministry of Environment and Water.

With reference to Art. 7 EIA Directive 2011/92/EU and Art. 3 Espoo Convention,
the Austrian Federal Ministry of Agriculture and Forestry, Environment and Wa-
ter Management informed the Bulgarian side that Austria would take part in the
transboundary Environmental Impact Assessment as the possibility of signifi-
cant transboundary impacts of the projects on Austria cannot be ruled out (letter
of 26 June 2013).

In October 2013, the Bulgarian Ministry of Environment and Water sent the EIA-
Report of the investment proposal “Construction of a new latest generation nu-
clear unit at Kozloduy NPP site”. The full report including annexes is available in
English (EIA-REPORT 2013). Moreover, a non-technical summary and chapter
11 of the EIA-Report (Transboundary Impacts) are available in German.

The applicant of the investment proposal is the company “Kozloduy NPP — New
Build EAD”. The applicant has assigned the Consortium “Dicon — Acciona Ing.”
with the development of the EIA-Report.

The Umweltbundesamt (Environment Agency Austria) was commissioned by
the Austrian Federal Ministry of Agriculture and Forestry, Environment and Wa-
ter Management and the Province of Lower Austria to coordinate this expert
statement and assist in organizational matters. The Austrian Institute of Ecology
(Osterreichisches Okologie-Institut) in cooperation with Helmut Hirsch, Adhipati-
Yudhistira Indradiningrat, Oda Becker and Mathias Brettner was assigned by
the Umweltbundesamt to prepare the expert statement at hand.

The goal of the expert statement at hand is to assess whether the EIA-Report
allows for making reliable conclusions about the potential trans-boundary im-
pacts on the Austrian territory. Therefore, particularly safety features, severe
accident management and the accident analysis with a focus on airborne
transboundary emissions and the potential impact on Austria are discussed.
Questions were formulated which need to be discussed during the consultations
process within the EIA-procedure.

Umweltbundesamt ® REP-0449, Wien, 2013 7
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Description of the project

The EIA-Report provides information on the safety requirements that will be ap-
plied to the NNU. It explains that requirements of the Bulgarian legislation in the
field of nuclear energy, requirements of the IAEA and the European Utility Re-
quirements (EUR) will be taken into consideration, However, it is not clear
whether WENRA documents (in particular, the safety objectives for new reac-
tors and the additional work of WENRA-RHWG on new reactors) will also be
taken into account for the NNU. From the Austrian experts' point of view the
WENRA documents should be taken into consideration due to their significance.
If this is already the case, this fact should be clarified.

In the field of nuclear safety, changes in safety requirements and safety objec-
tives have been made in the light of the Fukushima accident. The information
provided in the EIA-Report does not enable the conclusion whether and to
which extent the lessons learned from the Fukushima accident will be taken into
account in the requirements and safety analyses of the reactor types consid-
ered for the NNU, and to which extent they might already be covered by the de-
sign of the candidate reactor types. From the Austrian experts' point of view,
more information should be provided about the question to which extent the les-
sons learned from the Fukushima accident will be taken into consideration.

Four different locations at Kozloduy NPP are presented in the EIA-Report as
possible sites for the planned NNU. Information such as terrain characteristics
of each site and existing infrastructure on each site is provided. However, from
the Austrian experts' point of view information on analysis and assessments
concerning to which extent the differences between the possible sites could al-
so affect the safety of the NNU during its operation and decommissioning, and
the performance of safety measures in accident conditions should also be pro-
vided.

Questions

® Are WENRA documents for new reactors and the WENRA safety reference
levels also to be taken into consideration with regard to the safety require-
ments for the NNU?

® To which extent are the lessons learned from the Fukushima accident to be
taken into account in the safety requirements and safety analyses for the
NNU?

® To which extent are the lessons learned from Fukushima already covered by
the design of the candidate reactor types?

® /s jt possible to provide more information on analysis and assessments which
have been or are planned to be performed to compare the four alternative
sites presented in the EIA-Report, especially those related to the safety of the
NNU?

Reactor type

The description of the reactor types taken into consideration provided in the
ElIA-Report only provides basic and general information of the reactors, mainly
on the functions and the main components. The reliability and effectiveness of
the safety systems in accident conditions are not elaborated, and there are no
references to analyses or evaluations in this regard. From the Austrian experts'

8 Umweltbundesamt m REP-0449, Wien, 2013
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point of view, more information on the safety systems of the reactor types con-
sidered for the NNU should be provided. With regard to evaluations of their reli-
ability and effectiveness, safety systems or measures such as passive core
cooling systems, passive containment cooling system, in-vessel retention
measures for AP-1000 as well as core catcher for AES-92 and AES-2006 would
be of special interest. It is also of interest for the Austrian expert team to receive
more detailed information on the comparison of differences between the reactor
models V-392 M and V-491 of the AES-2006.

Values of core damage frequencies (CDF) and large early release frequency
(LERF) for each reactor type are presented in the EIA-Report. However, it was
not specified which scope is covered by these values, the uncertainties of the
values are not discussed, and there is also no elaboration on the accident anal-
yses which have been performed for the reactor types under consideration. Fur-
thermore, from the information provided in the EIA-Report, it cannot be ascer-
tained whether the concept of practical elimination is applied in the safety re-
quirements for NNU in the context of severe accidents.

In general, information on the methods and results of safety analyses of the re-
actor types under consideration and also concerning the safety requirements
(including the consideration of post-Fukushima lessons learned and, as far as
applicable, the use of the concept of practical elimination) for the NNU are still
lacking. From the Austrian experts' point of view, more detailed information on
these aspects should be provided.

Questions

® Would it be possible to provide more detailed information on the safety sys-
tems of the reactor types under consideration, especially concerning passive
core cooling system, passive containment cooling system, in-vessel retention
measures for AP-1000 as well as the core catchers of the AES-92 and the
AES-2006?

® Would it be possible to provide information on the scope of the probabilistic
analyses (in particular, plant states and event categories included) and the
treatment of uncertainties in these analyses?

® Would it be possible to provide more details regarding the differences be-
tween the two types of AES-2006 under consideration?

® /s the concept of practical elimination applied in the safety requirements for
the NNU?

® Assuming that the concept of practical elimination is applied in the safety re-
quirements for the NNU, which exact criteria are used to define that a condi-
tion or accident sequence is practically eliminated?

® Would it be possible to provide information on assessments or analysis con-
cerning the reliability and effectiveness of the safety systems of the reactor
types under consideration?

Site evaluation

Seismic Hazard Assessment

The seismic hazard study for the NPP Kozloduy site (the study is cited within
the EIA-Report, but the reference is missing) was performed in the years 1991-
1992. The ElIA-Report describes the seismicity in Bulgaria and border regions

Umweltbundesamt ® REP-0449, Wien, 2013 9
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and outlines the most important seismic areas. Within a 30 km zone around the
site, no historical earthquake is known. According to geological and geophysical
assessments, there is no evidence of major capable faults within the 30 km
zone of the site. In general, the seismic hazard at the site can be seen as low. It
is dominated by earthquakes that are located at distances of more than 80 km
away from the site with much stronger earthquakes.

For the site of the NPP Kozloduy a deterministic and a probabilistic assessment
were performed on the basis of common principles. The briefly described de-
terministic procedure reflects international practices. For the probabilistic analy-
sis a standard program (EQRISK) was used. Model uncertainties were consid-
ered using a logic-tree - which is the typical practice in probabilistic seismic
hazard assessment.

The general applied methodology of seismic hazard assessment conforms to in-
ternational practices. However, only the PGA value is used to characterize the
seismic hazard, without also referring to the response spectra. Response spec-
tra are important as they contain the information about the frequency dependent
impact due to seismic events.

The seismic hazard study was performed 20 years ago. So the question arises
whether the results still fulfill the actual state-of-the-art in seismic hazard as-
sessment for nuclear facilities.

Concerning the assessment of the seismic hazard the following questions arise.

Questions

® Which seismic hazard study (reference) was used as a basis of the environ-
mental impact assessment?

® Which field studies were undertaken and which methods were applied in de-
tail to identify main geological structures and to evaluate Neogene-
Quarternary activities?

® Please publish the values of the horizontal response spectrum for annual
exceedance probability of 1 0* and which spectral shape has been applied.
Were normalized standard spectra, scaled to 0.2 g used?

® Was one spectral shape used for all seismic sources or different ones for
close and far distances?

® Would it be possible to provide us with the values of the vertical seismic mo-
tion considered for the site?

® Was an evaluation conducted to make sure that the seismic hazard assess-
ment from 1991-1992 still fulfills the actual state-of-the-art in seismic hazard
assessment for nuclear facilities (e.g. regarding model parameters, response
spectra, consideration of uncertainties and assessment of local site effects)?

® Which evaluations have been performed in the course of the periodic updates
of the seismic PSA and in the PSR, on the basis of the information available
and verified, concerning the need of a re-assessment of the seismic hazard
on the site?

® Are there current plans for re-assessment of seismic hazards at the Kozloduy
site — either within the scopes of the periodic safety review for the existing
units, or specifically for the new unit?

Umweltbundesamt m REP-0449, Wien, 2013
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® Was it made sure, that new data about seismicity and tectonics (obtained in
the last 20 years) could have not have a considerable influence on the seis-
mic hazard results?

® The seismic hazard is given in peak ground accelerations for an annual
exceedance probability of 1 0% and 10*. The resulting accelerations are 0.1 g
and 0.2 g. To which fractile values of the hazard curve do these accelerations
correspond (e.g. mean, 50% fractile)?

® How are local site effects taken into account (considering amplification due to
soil resonance) and what are the shear wave velocity profiles at the sites?

® The EIA-Report states that “Three-component accelerograms (continuation
61 s), measuring the geological conditions on the site” are given in addition.
How are these accelerograms used and are these accelerograms real earth-
quake registrations or synthetic time-histories? How are they obtained?

External Human Induced Events
Aircraft crash

The EIA-REPORT (2013, CHAP. 6.2.1 AND CHAP. 2.3) does not provide clear in-
formation on the extent to which the NNU will be designed to withstand a sup-
posed crash of large passenger or military aircraft.

Concerning the possibility of aircraft crashes and the respective basic design of
the NNU, the following questions arise.

Questions

® Are there relevant risk contributions due to airways or airport approaches
passing within 4 km of the site or air space usage within 30 km of the plant
for military training flights?

® /s jt justifiable, to conclude that aircraft crashes of type 3 (“crash at the site
owing to air traffic in the main traffic corridors of regular Civil Aviation and
traffic in the military flight zones”) can be excluded when considering

Art. 30. (1) of the Bulgarian Regulation BNRA (2008) according to which it is
not allowed to neglect sources of human induced hazards with a frequency
of occurrence greater than or equal to 1 0° events per yeatr,

the tentative value of 107/a for a Screening Probability Level stated in IAEA
(2002) and

the derived annual frequency for aircraft crashes of 5.66x10” (on an area
of 0.5 km? and of 1.13x10° (on an area of 1 km? based on traffic data
within 30 km of the site?

® To which extent will the NNU be designed to withstand a supposed crash of
large passenger or military aircraft?

® Which loads shall be covered by the design (e.g. mechanical impacts in form
of load-time curves, thermal impact as a consequence of burning fuel)?
Which systems necessary for providing the basic safety functions shall be
protected by adequate design strength of the respective buildings and which
by redundancy in combination with physical separation of the respective
buildings?

Umweltbundesamt ® REP-0449, Wien, 2013 1
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Leaks of hazardous fluids and gases

The conclusions in EIA-REPORT (2013, CHAP. 6.2.3 AND 6.2.4) concerning poten-
tial impacts due to facilities at the Kozloduy NPP and due to gas pipelines are
not fully comprehensible as relevant information is contained in separate docu-
ments which are not available.

Concerning explosions in storage facility No. 106, no results for the case that
administrative fire protection rules are not (fully) followed are presented in the
ElA-Report. No information is available whether a probabilistic risk assessment
was conducted for explosions in this facility.

The EIA-REPORT (2013, CHAP. 6.2) does not contain considerations about the
formation of pressure shock waves due to explosions outside the perimeter of
the NPP and their possible impact on buildings of the NNU. The Report also
leaves open whether relevant impacts due to explosives transported next to the
site have to be taken into account. This is not in compliance with the require-
ments contained in IAEA (2002).

The EIA-Report does not mention whether the NNU should have a basic design
against pressure shock waves due to external explosions.

Concerning the possible impacts due to hazardous fluids and gases the follow-
ing questions arise.

Questions

® Would it be possible to provide information on the conducted analyses and
their basic approach with respect to facilities at the Kozloduy NPP site and
the planned gas pipelines?

® Would it be possible to provide information whether only single events were
considered (e.g. a single failure of a storage facility) or also combinations of
events like an interconnected cascade of destructions and subsequent explo-
sions (e.g. a release of explosive gases because of foregoing fires or local
explosions) with respect to the events listed in the EIA-REPORT (2013, CHAP.
6.2.3)?

® Would it be possible to provide information on the probabilistic assessment
for the violation of administrative fire protection rules in storage facility No.
1067

® Were analyses conducted to find out whether relevant impacts from to explo-
sives transported next to the site are possible (e.g. ships on the Danube or
trucks) and need to be taken into account?

® Have analyses on the formation of pressure shock waves and their possible
impact on buildings of the NNU due to explosions outside the perimeter of the
NPP been conducted (e.g. due to pipelines or transportation of explosives)?

® Will the basic design of the NNU be required to withstand pressure shock
waves? If this is the case: Would it be possible to specify the design values?

Fire

The conclusion in EIA-REPORT (2013, CHAP. 6.2.8) concerning potential impact
due to external fires is not fully comprehensible as relevant information is con-
tained in a separate document which is not available. Therefore, the following
question arises:

Umweltbundesamt m REP-0449, Wien, 2013
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Question

® Would it be possible to provide more information on the analyses conducted
and their basic approach with respect to facilities at the Kozloduy NPP site
and the planned gas pipelines?

Other External Events

Off-site flooding

Based on the information provided in BG-NR (2011) the conclusion in EIA-
REPORT (2013, CHAP. 6.2.6) that the Kozloduy NPP site is flood-proof is consid-
ered to be well founded.

In addition BG-NR (2011) and in the peer review country report ENSREG (2012)
state that in some buildings of the existing NPP, where the lowest elevation of
rainwater or domestic sewer is below 32.93 m, water penetration from outside
may be possible. Therefore, the following question arises.

Question

® Does the planning require to exclude an ingress of water into safety relevant
buildings of the NNU via rainwater or domestic sewers by taking adequate
design provisions?

Extreme winds and tornadoes

The EIA-REPORT (2013, CHAP. 6.2.7) does not present any information on the
design basis values against wind load. Therefore, it is not clear whether also
loads due to tornadoes shall be covered, e.g. due to a design against other im-
pacts (e.g. air pressure waves).

Other extreme meteorological impacts beside wind and tornadoes or not dis-
cussed in the EIA-Report.

Concerning the possible impacts due to tornadoes and other meteorological
conditions, the following questions arise.

Questions

® Will loads due to tornadoes be covered, e.g. due to a design against other
impacts (e.g. air pressure waves)?

® Which design values will be assumed for the NNU concerning the full spec-
trum of meteorological impacts (i.e. the impacts treated within the ENSREG
stress test)? What are the respective probabilities of exceedance?

Accident analysis

The treatment of accidents (design basis accidents and severe accidents) in
EIA-REPORT (2013) is very general. A significant amount of relevant information
is not provided e.g. the list of design basis accidents considered, the effective-
ness of special features of the NNU concerning prevention and mitigation of se-
vere accidents, and scenarios for severe accidents.

The EIA-Report claims that a lot of technical information and data have been
studied and analyzed. However, none of the points explicitly mentioned in the
introduction to chapter 6 of the EIA-Report are subsequently further addressed.

Umweltbundesamt ® REP-0449, Wien, 2013

13



Kozloduy 7 — Expert Statement to the EIA-Report — Summary

14

Also, no information is provided on how the lessons learned from Fukushima
have been taken into account.

Concerning the source term for design basis accidents the statement with refer-
ence to the EUR that the underlying accident has a probability of occurrence
approximating the value of 10'6/year cannot be unambiguously deduced from
the EUR. Therefore, it should be further explained.

The information provided in the EIA-Report is not sufficient for an assessment
of potential radiological consequences due to severe accidents. Additional in-
formation concerning the technical background of the severe accident source
term is necessary. Therefore, it is not possible to confirmed that the source term
for severe accidents presented in EIA-REPORT (2013, CHAP. 6.1.3.3) represents
an upper limit. Concerning the source term for design basis accidents, the fol-
lowing question arises:

® What is the precise connection between the statement in the EIA-Report that
the underlying accident has a probability of occurrence approximating the
value of 10°%/year and the EUR?

Concerning the derivation of the source term for severe accidents and the ques-
tion whether it represents an upper limit, the following questions arise - as far as
the answers are reactor-type specific, they should be provided for each reactor
type under consideration:

Questions

® Which initiating events have been considered in the determination of possible
core damage states? Have core damage states originating from events with
containment-bypass been considered? Which design extension conditions
(e.g. external events beyond the design basis) have been considered?

® What are the frequencies of the respective core damage states and the sta-
tistical confidence level of these frequencies?

® How have the releases rates provided in NRC (1995) been applied for the
derivation of the source term? How has the possibility that the source terms
derived in NRC (1995) may not be applicable for fuel irradiated to high burn-
up levels (in excess of about 40 GWD/MTU) been taken into account?

® Which requirements have been applied to the potential suppliers of the nu-
clear facility with respect to the definition of the severe accident source term?
In which way have these requirements been used for the determination of the
fraction of nuclides released from the containment to the environment?

® How effective and robust are safety systems as well as measures for preven-
tion and mitigation of severe accidents in case of different design extension
conditions (e.g. external events beyond the design basis)?

® Which design basis and beyond design basis accident scenarios have been
considered?

® What are the frequencies of scenarios with large early releases?

® Which values have been assumed concerning the efficiency of the retention
of radioactive nuclides inside the plant? What is the technical justification for
these values?

® Has the assumed release of Cs-137 (30 TBq) been taken directly from the
“Regulation on Ensuring the Safety of Nuclear Power Plants” BNRA (2008)?

Umweltbundesamt m REP-0449, Wien, 2013
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® Which accident scenarios and which plant respectively containment states
have been judged to be practically eliminated?

® Which arguments guarantee the necessary high confidence for the scenarios
or for the plant states respectively containment states which are judged to be
practically eliminated?

® /n which manner have the lessons learned from Fukushima been taken into
account?

Trans-boundary Impacts

Chapter 11.4 of the EIA-REPORT (2013) deals with the trans-boundary impacts
on the Republic of Austria caused by a major accident. According to the EIA-
Report, the analyses of a severe accident with a Cs-137 source term of 30 TBq
confirm the absence of radiological risks to the Republic of Austria.

Only results of detailed safety assessments for the considered reactor type of
the proposed NNU would allow to exclude a larger source term than 30 TBq — in
case it can be proven beyond doubt that such a larger source term cannot occur
(“practical elimination”). Such results, however, are not yet available. Therefore,
a source term for e.g. an early containment failure or containment bypass sce-
nario should be analyzed as part of the EIA.

Calculations of a severe accident at the Kozloduy NPP site with source terms
used in the FLEXRISK (2013) project or in a study by the Norwegian Radiation
Protection Authority (NRPA 2012) show possible consequences for Austria,
while the release of 30 TBq Cs-137 would not be expected to cause such con-
sequences.

For a potential Cs-137 release of 54,460 TBq (as used in the flexRISK project),
a considerable contamination of the Austrian territory would result under specif-
ic weather conditions. Most parts of Austria show depositions over 10 kBg/m?2.
The central part of the country would be contaminated with 100 to 200 kBg/m?2.
The results show that, even if the source term is smaller by a factor of 20 — as
used in the calculation of the Norwegian Radiation Protection Authority (2,800
TBq) — the calculated Cs-137 depositions of large areas shows volues above 1
kBg/m?, thus reaching the threshold that triggers agricultural intervention
measures in Austria.

The Austrian experts recommend to calculate the consequences of a severe
accident with a large release, in addition to the limited release scenario pre-
sented in the EIA-REPORT (2013), since the effects can be widespread and
long-lasting and even countries not directly bordering Bulgaria, like Austria, can
be affected. Furthermore, they recommend to provide detailed information con-
cerning the used program for the dispersion calculation (ESTE EU Kozloduy).

All in all, the information contained in the EIA-REPORT (2013) does not permit a
meaningful assessment of the effects that conceivable accidents at the
Kozloduy NPP site could have on Austrian territory. The analysis of a worst
case scenario would close this gap and allow for a discussion of the possible
impact on Austria. This should be taken into consideration in the further course
of the EIA process.
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Questions

® The EIA-Report (2013) mentions that the ESTE EU Kozloduy database con-
tains source terms related to spent fuel pools and accidents at different levels
of damage to the containment (leaks in the containment). From the Austrian
experts” point of view these source terms are of utmost interest. Would it be
possible to provide those source terms?

® Would it be possible to provide source terms for accident scenarios apart
from ESTE EU Kozloduy, which would include accidents in the spent fuel
pools for the reactor type under consideration for the NNU with calculated
large release frequencies (LRF) below 1*10E-77?

® Can information about the used program ESTE EU Kozloduy be provided?
Why is the program ESTE EU Kozloduy and the used input parameters (in-
cluding weather scenarios) considered to be appropriate for the calculation of
the long-term effects for Austria?

® Can more information about the results of the dispersion calculation be pro-
vided? Why, for example, are only results for the distance of 200 km present-
ed, whereas the distance for transport of the radioactive substances after 48
hours with wind velocities of 2 m/s or 5 m/s is about 346 km or 864 km, re-
spectively?

® |s jt envisaged to apply all four Criteria for Limited Impact of EUR as intended
in EUR? Why are the specific Criteria for Limited Impact of EUR not quoted
for the three cases considered in Table 6.1-7 of the EIA-Report (2013), but
only the criteria for economic impact?

® Why are the calculated doses in case of the severe accident at the NPP
Temelin 3&4 the same as those presented in the EIA-Report (2013) for the
NNU?

Radioactive Waste Management

The State Enterprise for Radioactive Waste (SE-RAW) is responsible for Radi-
oactive Waste Management in Bulgaria. The concrete plans on Radioactive
Waste management are described in the Bulgarian “Strategy for Managing the
spent nuclear fuel and radioactive Waste until 20307, therefore the content of
the EIA-Report on RAW is not evaluated in detail.

According to Directive 2011/92/EU Annex IV a, description of the project, includ-
ing an estimate, by type and quantity, of expected residues and emissions re-
sulting from the operation of the proposed project is a compulsive requirement
of an EIA-Report.

The EIA-Report gives information on estimated SNF quantities. As the quantity
of the SNF is highly dependent on the not yet selected reactor type the SNF
quantities vary considerably.

Concerning LILW quantities, the same applies — conditioned LILW from 180 m?
to 250 m? per year will be produced. No information is given on the question
which reactor types produce which quantity of LILW or on how this corresponds
to the EUR which require generation of not more than 50 m® of LILW per
1,000 MW per year.
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The EIA-Report gives mainly information on the existing facilities — a lot less de-
tailed information is given on the NNU — the actual topic of the EIA. E.g. the
question of SNF interim and final storage for the NNU is left open to decide lat-
er; though an open fuel cycle is envisaged, a closed fuel cycle has not been
ruled out yet.

From the Austrian expert's point of view, more information on the expected
quantities of RAW should be given — open questions concerning spent fuel
should be either answered or a time schedule when these questions can be an-
swered should be given.

Questions

® When will the decision whether an open or closed fuel cycle will be imple-
mented in future be taken?

® |nterim storage of SNF in case of an open fuel cycle: Will the existing dry
spent nuclear fuel storage facility (DSNFSF) be enlarged to accommodate
the SNF from the NNU or will separate facilities be used? Will/can also the
existing wet interim storage (spent nuclear fuel pond of the SNFSF) be used
for the NNU?

® [ong Term storage of HLW. What is the current status concerning the
planned construction of a long-term repository with a period of administrative
control not shorter than 100 years for HLW and medium active RAW category
2b mentioned in the EIA-Report (2013, Chap. 2.3.3)?

® Are the capacities of the current LILW interim waste storage facilities suffi-
cient to accommodate the LILW from the NNU as well?

® What quantities of conditioned LILW will be produced by the different reactor
types/which levels of activity?

Main Conclusions

The expert team arrives at the following main conclusions
Reactor type

® Information on the methods and results of safety analyses of the re-actor
types under consideration and also concerning the safety requirements (in-
cluding the consideration of post-Fukushima lessons learned and, as far as
applicable, the use of the concept of practical elimination) for the NNU are
lacking.

Site evaluation

® The seismic hazard is low at the site. Apart from that, the seismic hazard
study was performed already 20 years ago.

® The EIA-Report is not clear on determining to which extent the NNU will be
designed to withstand a supposed crash of large passenger or military air-
craft.

® | eaks of hazardous fluids and gases/fire: The conclusions in the EIA-Report
concerning these topics are not fully considered to be well founded as rele-
vant information is contained in separate documents which are not available
to the expert team. There is no statement whether relevant impacts due to
explosives transported next to the site have to be taken into account.
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® Based on the information provided in BG-NR (2011) the conclusion in the
ElA-Report that the Kozloduy NPP site is flood-proof is considered to be well-
founded.

® In the EIA-Report, no information on the design basis values against wind
load is presented. Therefore, it is not clear whether also loads due to torna-
does need to be covered. Other extreme meteorological impacts beside wind
and tornadoes or not discussed in the EIA-Report.

Accident analysis/trans-boundary impact

® The information provided in the EIA-Report is not sufficient to assess the po-
tential radiological consequences caused by severe accidents. Additional in-
formation is necessary, e.g. a list of design basis accidents considered, the
effectiveness of special features of the NNU concerning prevention and miti-
gation of severe accidents, and scenarios for severe accidents, information
concerning the technical background of the severe accident source term.

® According to the EIA-Report, the analyses of a severe accident with a Cs-137
source term of 30 TBq confirm the absence of radiological risk to the Repub-
lic of Austria. However, the Austrian experts recommend to calculate the
consequences of a severe accident with a large release, in addition to the
limited release scenario presented in the EIA-Report.
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ZUSAMMENFASSUNG

Hintergrund

Das KKW Kosloduj ist das einzige in Betrieb befindliche Atomkraftwerk in Bul-
garien — es ist ca. 700 km von Osterreich entfernt. Zurzeit sind zwei Reaktoren
in Betrieb: Kosloduj 5 und Kosloduj 6, zwei Druckwasserreaktoren vom Typ
WWER V-320 mit einer elektrischen Bruttoleistung von 1.000 MW,. Das In-
vestment Proposal (IP) flr einen neuen Reaktor in Kosloduj ,Kozloduy NPP —
New Build EAD* sieht die Errichtung eines neuen Blocks der jlingsten Generati-
on (lll oder llI+) mit einer installierten Leistung von etwa 1.200 MW vor
(Kozloduy 7 oder new nuclear unit ,NNU*) vor.

Umweltvertraglichkeitsprifung

Im Juni 2013 notifizierte die Republik Bulgarien Osterreich tber die geplante Er-
richtung eines neuen Leistungsreaktors am Standort des KKW Kosloduj. In Bul-
garien ist fur Umweltvertraglichkeitsprifungen das Ministerium fir Umwelt und
Wasser zustandig.

Bezugnehmend auf Art. 7 der UVP-Richtlinie 2011/92/EU und Art. 3 der Espoo-
Konvention, informierte das Osterreichische Bundesministerium fir Land- und
Forstwirtschaft, Umwelt und Wasserwirtschaft Bulgarien, an der grenziiber-
schreitenden UVP teilnehmen zu wollen, da mdgliche signifikante grenziber-
schreitende Auswirkungen des Projekts auf Osterreich nicht ausgeschlossen
werden kénnen (Schreiben vom 26. Juni 2013).

Im Oktober 2013 Ubermittelte das Bulgarische Ministerium fir Umwelt und Was-
ser den UVP-Bericht zum Investitionsvorhaben fur die Errichtung eines neuen
KKW “Construction of a new latest generation nuclear unit at Kozloduy NPP si-
te”. Der vollstéandige Bericht einschliel3lich der Anhange steht auf Englisch zur
Verfugung (EIA-REPORT 2013). Eine nichttechnische Zusammenfassung und
das Kapitel 11 des UVP-Berichts (Grenzlberschreitende Auswirkungen) gibt es
auch auf Deutsch.

Der Projektwerber des Investitionsvorhabens ist das Unternehmen “Kozloduy
NPP — New Build EAD”. Der Projektwerber beauftragte das Konsortium “Dicon
— Acciona Ing.” mit der Erarbeitung des UVP-Berichts.

Das Umweltbundesamt wurde vom Osterreichischen Bundesministerium fiir
Land- und Forstwirtschaft, Umwelt und Wasserwirtschaft und dem Bundesland
Niederosterreich beauftragt, diese Fachstellungnahme zu koordinieren und bei
organisatorischen Angelegenheiten unterstiitzend mitzuwirken. Das Osterrei-
chische Okologie-Institut wurde vom Umweltbundesamt beauftragt, in Zusam-
menarbeit mit Helmut Hirsch, Adhipati-Yudhistira Indradiningrat, Oda Becker
und Mathias Brettner die vorliegende Fachstellungnahme auszuarbeiten.

Ziel der vorliegenden Fachstellungnahme ist es einzuschatzen, ob der UVP-
Bericht es ermoglicht, zuverlassige Aussagen Uber potentielle grenziberschrei-
tende Auswirkungen auf ésterreichisches Territorium zu treffen. Daher werden
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insbesondere Sicherheitsfragen, Management schwerer Unfélle und Unfallana-
lysen mit Schwerpunkt auf luftgetragenen Emissionen und den potentiellen
Auswirkungen auf Osterreich behandelt. Es werden Fragen formuliert, die bei
den Konsultationen zum UVP-Verfahren zu behandeln sind.

Beschreibung des Projekts

Im UVP-Bericht werden die Sicherheitsanforderungen dargestellt, die das NNU
zu erfillen hat. Der Bericht fuhrt aus, dass im Bereich der Kernenergienutzung
nationale Gesetze, die Vorschriften der IAEO sowie der European Utility
Requirements (EUR) herangezogen werden. Dennoch ist nicht klar dargestellt,
ob die WENRA Dokumente (insbesondere die Safety Objectives for New
Reactors und die erganzenden Arbeiten der WENRA-RHWG zu neuen Reakto-
ren) auch fur das NNU zur Anwendung kommen werden. Aus Sicht der 6ster-
reichischen Experten sind die WENRA Dokumente aufgrund ihrer Bedeutung zu
berlcksichtigen, und wenn das bereits der Fall sein sollte, sollte dies klargestellt
werden.

Im Bereich der nuklearen Sicherheit kam es im Lichte des Unfalls von Fukushi-
ma zu Anderungen der Sicherheitsanforderungen und Sicherheitsziele. Den In-
formationen im UVP-Bericht ist allerdings nicht zu entnehmen, ob und in wel-
chem Ausmald die Lektionen des Fukushima-Unfalls bei den Anforderungen
und Sicherheitsanalysen fiir die in Betracht gezogenen Reaktoren fir NNU be-
ricksichtigt werden, und wie weit diese bereits durch das Design der Kandida-
tenreaktoren abgedeckt werden. Die &sterreichischen Experten vertreten die
Ansicht, dass mehr Informationen dartber zur Verfliigung gestellt werden soll-
ten, in welchem Ausmal} die Lektionen aus Fukushima berlcksichtigt werden.

Vier verschiedene Stellen im Areal des KKW Kosloduj nennt der UVP-Bericht
als moglichen Standort fir das geplante NNU. Es werden Informationen betref-
fend Terrainmerkmale jedes Standorts und vorhandener Infrastruktur aufge-
zahlt. Dennoch ist es die Ansicht der 6sterreichischen Experten, dass auch In-
formation Uber Analyse und Bewertung dariber nétig ist, wieweit sich die Un-
terschiede zwischen den moglichen Standorten auch auf die Sicherheit des
NNU in Betrieb und wahrend der Dekommissionierung auswirken kdénnten. So-
wie bei der Durchfiihrung von SicherheitsmalRnahmen unter Unfallbedingungen

Fragen

® Werden WENRA Dokumente fiir neue Reaktoren und die WENRA Safety Re-
ference Levels auch bei den Sicherheitsanforderungen fiir NNU herangezo-
gen werden?

® /n welchem Ausmal3 werden die in Fukushima gemachten Lektionen bei den
Sicherheitsanforderungen und Sicherheitsanalysen fiir das NNU berticksich-
tigt werden?

® /n welchem Umfang sind die in Fukushima gemachten Lektionen bereits in
das Design der Kandidatenreaktortypen eingeflossen?

® Waére es mdglich mehr Informationen Uiber die Analysen und Bewertungen
anzufiihren, die durchgefiihrt wurden oder vorgesehen sind, um die im UVP-
Bericht angefiihrten vier verschiedenen Standorte zu vergleichen, vor allem
Informationen betreffend die Sicherheit des NNU?
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Reaktortyp

Die Beschreibung der in Betracht gezogenen Reaktortypen im UVP-Bericht be-
schrankt sich auf allgemeine Informationen lber die Reaktoren, vor allem deren
Funktionen und die wichtigsten Komponenten. Die Zuverlassigkeit und Effektivi-
tat der Sicherheitssysteme unter Unfallbedingungen wird nicht betrachtet, es
fehlen auch Verweise auf Analysen oder Bewertungen zu dieser Frage. Die 6s-
terreichischen Experten vertreten die Meinung, dass mehr Informationen Uber die
Sicherheitssysteme der fir das NNU in Betracht gezogenen Reaktortypen zur
Verfugung zu stellen waren. Bewertungen der Zuverlassigkeit und Wirksamkeit,
der Sicherheitssysteme und MaRhahmen wie des passiven Kernkihlungssys-
tems, des passiven Containment-Kihisystems, In-vessel retention fir AP-1000
wie auch den Core Catcher beim AES-92 und AES-2006 waren von besonde-
rem Interesse. Ebenso von Interesse ware flr die dsterreichischen Experten de-
tailliertere Information Uber die Unterschiede zwischen den Reaktormodellen V-
392 M und V-491 des AES-2006.

Der UVP-Bericht geht auf die Werte der Kernschmelzhaufigkeit (CDF) ein, wie
auch auf die Haufigkeit grofier Freisetzungen (LERF) fir jeden der im UVP-
Bericht vorgestellten Reaktortypen. Allerdings wird die von diesen Werten ab-
gedeckte Bandbreite nicht definiert, Unsicherheiten dieser Werte werden nicht
behandelt und es fehlen auch Betrachtungen der Unfallanalysen, die fiir die in
Betracht gezogenen Reaktoren durchgefuhrt worden sind. Darlber hinaus ist es
nicht moglich mit der Information im UVP-Bericht die gesicherte Schlussfolge-
rung zu ziehen, dass das Konzept des praktischen Ausschlusses bei den
Sicherheitsanforderungen fur das NNU im Kontext schwerer Unfélle angewen-
det wurde.

Im Allgemeinen fehlt Information Gber die Methoden und Resultate der Sicher-
heitsanalysen der in Betracht gezogenen Reaktortypen, wie auch zu den Sicher-
heitsanforderungen (einschlieBlich der Berucksichtigung der Post-Fukushima
Lektionen und soweit anwendbar, die Anwendung des Konzepts des prakti-
schen Ausschlusses) fur NNU. Die o6sterreichischen Experten sehen es als
notwendig, mehr Informationen Uber diese Aspekte zur Verfigung zu stellen.

Fragen

® Wire es méglich detailliertere Information Uber die Sicherheitssysteme der in
Betracht gezogenen Reaktortypen zur Verfiigung zu stellen, insbesondere
zum passiven Kernkiihlungssystem, dem passiven Containment - Kiihlsys-
tem, In-Vessel-Retention (Schmelze -Riickhaltung durch Kernaul3enkiihlung)
ftir den AP-1000 als auch die Core Catcher fiir den AES-92 und den AES-
2006?

® Mehr Information zum Umfang der Wahrscheinlichkeitsanalysen (insbeson-
dere Bedingungen der Reaktoren, die eintreten kbnnen als auch Ereigniska-
tegorien, die berticksichtigt wurden) wére wiinschenswert.

® Koénnte mehr Information liber die Unterschiede der beiden in Betracht gezo-
genen AES-2006 zur Verfiigung gestellt werden?

® Wird das Konzept des praktischen Ausschlusses bei den Sicherheitsanforde-
rungen fiir den NNU angewendet?

® Sollte das Konzept des praktischen Ausschlusses bei den Sicherheitsanfor-
derungen fiir den NNU angewendet werden, wére es wissenswert, welche
Kriterien angewendet werden, um zu sicherzugehen, dass eine Bedingung
oder ein Unfallablauf praktisch ausgeschlossen werden kann?
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® Waére es méglich Informationen (iber die Auswertung oder Analyse (ber die
Zuverlassigkeit und Wirksamkeit der Sicherheitssysteme der Reaktoren zu
erhalten, die in Betracht gezogen werden?

Bewertung des Standorts

Bewertung der seismischen Geféahrdung

Die Studie ber die seismische Gefahrdung fir den Standort des KKW Kosloduij
(diese Studie wird im UVP-Bericht erwahnt, doch fehlt der Literaturverweis)
wurde in den Jahren 1991/1992 ausgearbeitet. Der UVP-Bericht beschreibt die
Seismizitat in Bulgarien und den Grenzgebieten und skizziert die wichtigsten
seismischen Gebiete. Innerhalb einer 30 km Zone um den Standort ist kein his-
torisches Beben verzeichnet worden. Der geologischen und geophysikalischen
Bewertung zufolge gibt es keine Beweise fur groRere aktive Bruchlinien inner-
halb der 30 km Zone des Standorts. Allgemein betrachtet, ist das seismische
Risiko am Standort gering und besteht vor allem aus Erdbeben, die sich Uber
80 km entfernt vom Standort befinden. Dabei handelt es sich um wesentlich
starkere Erdbeben.

Fir den Standort des KKW Kosloduj wurden eine deterministische und eine
probabilistische Analyse auf der Grundlage allgemeiner Prinzipien durchgefihrt.
Die kurz beschriebene deterministische Methode reflektiert internationale Pra-
xis. Bei der probabilistischen Analyse wurde ein Standardprogramm (EQRISK)
verwendet. Unsicherheiten des Modells wurden durch die Verwendung eines
Logik-Baums betrachtet — einer typischen Vorgangsweise bei seismischen Risi-
kowahrscheinlichkeitsbewertungen.

Generell entspricht die fir die Bewertung des seismischen Risikos angewende-
te Methode der internationalen Praxis. Allerdings ist das seismische Risiko nur
durch den Wert PGA bestimmt, die Antwortspektren werden nicht angefuhrt.
Die Anwortspektren sind jedoch wichtig, da sie die Information iber die haufig-
keitsbedingten Folgen eines seismischen Ereignisses enthalten.

Die Studie zur seismischen Geféahrdung wurde vor 20 Jahren ausgearbeitet.
Daher stellt sich die Frage, ob die Resultate noch den Anforderungen vom
Stand der Technik fur die seismische Risikobetrachtung bei Nuklearanlagen er-
fullen kénnen.

Bei der Bewertung der seismischen Gefahrdung stellen sich folgende Fragen:

Fragen:

® Um welche Studie zur seismischen Gefdhrdung (Referenz) handelt es sich,
die als Grundlage fiir die UVP dient?

® Welche Feldstudien wurden unternommen und welche Methoden wurden fiir
die Identifikation der wichtigsten geologischen Strukturen und fiir die Bewer-
tung der Neogen - Quartéraktivitdten angewendet?

® Wie sieht das horizontale Antwortspektrum fiir die Wiederkehrzeit von 1 0
aus und welche Spektralform wurde angewendet? Sind normalisierte Stand-
ard-Frequenzen, bezogen auf 0,29, verwendet worden?

® Wurde eine Spektralform fiir alle seismischen Quellen verwendet oder wur-
den unterschiedliche je nach Entfernung — ndher oder ferner — angewendet?

® Wurde die vertikale seismische Bewegung am Standort betrachtet?
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® Wurde Uberpriift, ob die Bewertung der seismischen Gefédhrdung aus den
Jahren 1991-1992 noch die aktuellen Anforderungen vom Stand der Technik
ftir Bewertungen von seismischer Gefdhrdung bei Nuklearanlagen erfiillt (z.B.
bei Modellparametern, Antwortspektren, Betrachtungen der Unsicherheiten
und die Einschétzung von lokalen Auswirkungen am Standort)?

® Welche Bewertungen wurden im Rahmen der periodischen Aktualisierungen
der seismischen PSA und in der PSR auf der Basis der verfligbaren Informa-
tionen durchgefiihrt und verifiziert um festzustellen, ob die Notwendigkeit ei-
ner Re-Evaluierung der seismischen Gefdhrdung des Standorts vorliegt?

® | jegen aktuell Pléne fiir die Re-Evaluierung der seismischen Gefdhrdung des
Standorts Kosloduj vor — sei es im Rahmen der PSR (Periodische Sicher-
heitspriifung) fiir die bestehenden Blécke oder speziell fiir den neuen Reak-
torblock?

® Wurde dberpriift ob die neuen Daten zur Seismik und Tektonik, die in den
vergangenen 20 Jahren gewonnen wurden, wesentliche Auswirkungen auf
die Resultate (ber die seismische Gefdhrdung haben kénnten?

® Die seismische Gefdhrdung wird als maximale Bodenbeschleunigung mit ei-
ner Wiederkehrwahrscheinlichkeit von 10 bis 10 angefihrt. Die resultie-
renden Beschleunigungen betragen 0.1 g and 0.2 g. Welchen Fraktilwerten
der Geféhrdungskurve entsprechen diese Beschleunigungen (z. B. Durch-
schnitt, 50%-Fraktil)?

® Wie werden die lokalen Standorteffekte beriicksichtigt (angesichts einer Ver-
stérkung durch die Bodenresonanz) und welche Scherwellengeschwindigkei-
ten kommen am Standort vor?

® Der UVP-Bericht hélt fest, dass zusétzlich “Drei-Komponenten-Akzelero-
gramme (Kontinuitdt 61 s) zur Messung der geologischen Bedingungen am
Standort“ angegeben wird. Wie werden diese Akzelerogramme verwendet
und registrieren diese Akzelerogramme reale Erdbeben oder synthetischen
zeitlichen Verlauf? Wie werden sie gewonnen?

Externe von Menschen ausgeldst Ereignisse

Flugzeugabsturz

Der UVP-BERICHT (2013, CHAP. 6.2.1 AND CHAP. 2.3) informiert nicht genau Uber
das Ausmal} der Widerstandsfahigkeit des NNU gegenliber angenommenen
Abstirzen grolier Passagier- oder Militéarflugzeuge.

Zur Problematik moglicher Flugzeugabstirze und dem jeweiligen Basisdesign
des NNU stellen sich folgende Fragen:

Fragen

® Gijbt es relevante Risikobeitrdge durch Flugrouten oder Flughafenanflugrou-
ten innerhalb 4 km vom Standort oder kommt es zur Verwendung des Luft-
raums innerhalb einer 30 km Zone des Standorts fiir militdrische Trainings-
flige?

® /st es gerechtfertigt alle Flugzeugabstiirze vom Typ 3 (,Abstirze am
Standort aufgrund von Flugverkehr in den wichtigsten Flurverkehrskorri-
doren des reguldren Flugverkehrs und Verkehrs in den militdrischen
Flugzonen®) auszuschlieBen, wenn man folgendes beriicksichtigt:

Umweltbundesamt ® REP-0449, Wien, 2013 23



Kozloduy 7 — Expert Statement to the EIA-Report — Zusammenfassung

24

Art. 30. (1) der Bulgarischen Verordnung BNRA (2008) der zufolge Quellen
flir vom Menschen verursachte Gefdhrdungen mit einer Eintrittshdufigkeit
von (ber oder gleich 1 0° Ereignissen pro Jahr nicht unberiicksichtigt blei-
ben diirfen,
laut IAEA (2002) der ungeféhre Richtwert fiir das Screening Probability Le-
vel bei 107/a liegt,
die abgeleitete Jahreshéaufigkeit fiir Flugzeugabstiirze 5. 66x10” (auf einem
Areal von 0,5 km? und von 1.13x10° (auf einem Areal von 1 km? basie-
rend auf den Verkehrsdaten innerhalb der 30 km-Zone um den Standort
betréagt?
® Weliche Lasten sollen vom Design abgedeckt werden (z. B. mechanische
Auswirkungen in der Form von Last-Zeit Kurven, thermische Auswirkungen
als Konsequenzen des brennenden Treibstoffs?) Welche Systeme, die fiir
den Erhalt der wesentlichen Sicherheitsfunktionen benétigt werden, sollen
durch addquate Designwiderstandsfahigkeit des jeweiligen Gebdudes ge-
schiitzt werden und welche durch Redundanz in Kombination mit physischer
Separation der jeweiligen Gebédude?

Austritt von gefahrlichen Fliissigkeiten und Gasen

Die Schlussfolgerungen des UVP-Berichts (2013, CHAP. 6.2.3 UND 6.2.4) zu
moglichen Folgen eines Austritts aus den Anlagen des KKW Kosloduj und den
Gas-Pipelines sind nicht zur Ganze nachvollziehbar, da relevante Informationen
in Dokumenten enthalten sind, die allerdings nicht zur Verfigung stehen.

Im UVP-Bericht werden bei den Explosionen im Lagergebdude Nr. 106 keine
Ergebnisse fur den Fall angeflhrt, dass die administrativen Brandschutzmalf3-
nahmen nicht (vollstandig) befolgt werden. Es wird nicht beschrieben, ob eine
Wahrscheinlichkeits — Risikobewertung fir Explosionen in dieser Anlage durch-
gefiihrt worden ist.

Der UVP-Bericht (2013, CHAP. 6.2) enthalt keine Uberlegungen zur Entstehung
von Explosionsdruckwellen aus Explosionen auflerhalb der Eingrenzung des
KKW und deren mdglichen Auswirkungen auf die Gebaude des NNU. Der Be-
richt Iasst die Frage offen, ob relevante Auswirkungen aus in der Nahe des
Standorts transportierten Explosiva beriicksichtigt werden missen. Das wider-
spricht den Vorgaben laut IAEA (2002).

Der UVP-Bericht erwahnt nicht, ob die NNU ein Basisdesign gegen das Auftref-
fen von Explosionsdruckwellen aus externen Explosionen haben sollen.

Zu den moglichen Auswirkungen von gefahrlichen Flissigkeiten und Gasen
stellen sich die folgenden Fragen:

Fragen

® Waére es moglich Informationen lber die durchgefiihrten Analysen und deren
prinzipielle Zugangsweise bei den Anlagen am Standort des KKW Kosloduj
und die geplanten Gas-Pipeline zur Verfiigung zu stellen?

® Koénnte dartiber informiert werden, ob nur Einzelereignisse betrachtet wurden
(z. B: einfaches Versagen eines Lagergeb&dudes) oder auch Kombinationen
von Ereignissen wie aufeinanderfolgende Kaskaden von Zerstérungen und
darauf folgende Explosionen (z. B. Freisetzung von explosivem Gase auf-
grund vorangegangener Brdnde oder lokaler Explosionen) in Hinblick auf die
im UVP-Bericht aufgelisteten Ereignisse (2013, CHAP. 6.2.3)?
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® Wiére es méglich mehr Informationen (ber die probabilistische Einschatzung
einer Verletzung der administrativen Brandschutzregeln im Lagergebé&ude Nr.
106 zu erhalten?

® Wurden Analysen durchgefiihrt um festzustellen, ob es relevante Auswirkun-
gen von Explosiva geben kénnte, die in der Ndhe des Standorts transportiert
(z. B. Schiffe auf der Donau oder LKW) und in Betracht gezogen werden
miissen?

® Wurden Analyse zur Entstehung von Explosionsdruckwellen und deren még-
liche Auswirkung auf Gebdude des NNU, ausgelést durch Explosionen au-
Berhalb der Eingrenzung des KKW (z. B. durch die Pipelines oder den
Transport von Explosiva) angestelit?

® Wird vom Basisdesign des NNU erwartet Explosionsdruckwellen zu wider-
stehen? Wenn dem so ist: wére es méglich die Designwerte dazu bekannt zu
geben?

Brand

Die Schlussfolgerungen des UVP-Berichts (2013, CHAP. 6.2.8) betreffend mdagli-
cher Folgen externer Brande sind nicht vollstdndig nachvollziehbar, da sich re-
levante Information in anderen Dokumenten befindet, die allerdings nicht zur
Verfugung stehen. Daher stellt sich die folgende Frage:

Frage

® Koénnte mehr Information lber die durchgefiihrten Analysen und deren prinzi-
pielle Zugangsweise betreffend Anlagen des KKW Standorts und der geplan-
ten Gas-Pipeline zur Verfiigung gestellt werden?

Andere externe Ereignisse

Off-site Hochwasser

Aufgrund der Informationen in BG-NR (2011) erscheint die Schlussfolgerung im
UVP-Bericht (2013, CHAP. 6.2.6), dass der Standort des KKW Kosloduj hoch-
wassersicher ist, als fundiert.

Dartiber hinaus stellen BG-NR (2011) und der Peer review country report ENSREG
(2012) fest, dass in manchen Gebauden des bestehenden KKW das niedrigste
Niveau der Regenwasser — oder Abwasserkanalisation auf 32,93 m liegt und
ein Wassereintritt von aulen moglich ist. Daher stellt sich folgende Frage:

Frage

® /st in der Planung vorgesehen einen Wassereintritt in die sicherheitsrelevan-
ten Gebédude des NNU liber Regenwasser — oder Abwasserkanalisation zu
verhindern, indem addquate Vorkehrungen im Design getroffen werden?

Extremer Wind und Tornados

Der UVP-Bericht (2013, CHAP. 6.2.7) enthalt keinerlei Information Uber die De-
signbasiswerte gegen Windlasten. Daher ist es nicht klar, ob auch Lasten aus
Tornados abgedeckt werden sollen, z. B. durch ein Design gegen andere Aus-
wirkungen (z. B. Luftdruckwellen).
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Andere extreme meteorologische Auswirkungen aufler Wind und Tornados
werden im UVP-Bericht nicht behandelt.

Zu den mdglichen Auswirkungen von Tornados und anderen Wetterbedingun-
gen stellen sich folgende Fragen:

Fragen

® Werden die Lasten aus Tornados abgedeckt werden, z. B. mit einer Design-
malnahme gegen andere Auswirkungen (z. B. Luftdruckwellen)?

® Welche Designwerte werden fiir das NNU fiir das volle Spektrum der meteo-
rologischen Auswirkungen angenommen (d. h. Auswirkungen, die von den
ENSREG stress tests diskutiert wurden)? Was sind die jeweiligen
Wiederkehr-Wahrscheinlichkeiten?

Unfallanalyse

Die Unfalle (Auslegungsstorfalle und schwere Unfalle) werden im UVP-Bericht
(2013) sehr allgemein behandelt. Eine Reihe von relevanten Informationen wird
nicht zur Verfigung gestellt, z. B. fehlt eine Auflistung der Auslegungsstorfalle,
die betrachtet wurden, die Wirksamkeit spezieller Vorkehrungen des NNU zur
Pravention und Mitigation schwerer Unfélle und Szenarien schwerer Unfalle.

Laut UVP-Bericht wurden grof3e Mengen an technischer Information und Daten
untersucht und analysiert. Allerdings wird keiner der Punkte, die explizit in der
Einleitung zu Kapitel 6 des UVP-Berichts angeflihrt werden, spater noch be-
handelt. Es findet sich auch keine Information dartber, wie die Lektionen von
Fukushima berlicksichtigt wurden.

Betreffend den Quellterm fur Auslegungsstorfalle kann die Aussage bezugneh-
mend auf die EUR, dass der zugrundliegende Unfall eine Eintrittshaufigkeit von
etwa 10%/a hat, nicht eindeutig von den EUR abgeleitet werden und ist daher
noch genauer zu erlautern.

Die Informationen im UVP-Bericht erméglichen es nicht die potentiellen radiolo-
gischen Konsequenzen eines schweren Unfalls zu bewerten. Zusatzliche Infor-
mation Uber den technischen Hintergrund des Quellterms fiir den schweren Un-
fall sind nétig. Daher kann man nicht bestatigen, dass es sich bei dem im UVP-
Bericht (2013, CHAP. 6.1.3.3) angefihrten Quellterm fur schwere Unfalle um
den oberen Grenzwert handeln wirden. Zum Quellterm flr Auslegungsstérfalle,
ware eine Antwort auf folgende Frage hilfreich:

Frage
® Worin liegt der genaue Zusammenhang zwischen der Aussage des UVP-

Berichts, dass der zugrundeliegende Unfall eine Eintrittswahrscheinlichkeit
von etwa 10%/a hat und EUR?

Zur Ableitung des Quellterms fur schwere Unfélle und die Frage ob es sich da-
bei um den oberen Grenzwert handelt, stellen sich folgende Fragen — wenn die
Antworten spezifisch fir einen Reaktortyp sein sollten, so sollte fiir jeden in Be-
tracht gezogenen Reaktor eine Antwort gegeben werden:

Fragen

® Welche auslésenden Ereignisse wurden zur Bestimmung mdéglicher Kern-
schdden betrachtet? Wurden Kernschdden betrachtet, die aus Ereignissen
mit Containment-Bypass entstanden? Welche Auslegung (berschreitenden
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Bedingungen (z. B. externe auslegungsliberschreitende Ereignisse) wurden
betrachtet?

® Welche Héufigkeiten gelten fiir die jeweiligen Kernschdden und welche sta-
tistische Glaubwiirdigkeit gilt fiir diese H&ufigkeiten?

® Wie wurden die im NRc (1995) angefiihrten Freisetzungsraten bei der Ablei-
tung des Quellterms verwendet? Wie wurde die Mdglichkeit beriicksichtigt,
dass die im NRc (1995) abgeleiteten Quellterme nicht fiir Nuklearbrennstoff
mit hohen Abbrand-Raten (liber 40 GWD/MTU) anwendbar sind?

® Welche Anforderungen werden den potentiellen Lieferanten der Nuklearan-
lage betreffend der Definition des Quellterms schwerer Unfélle gestellt? Wie
wurden diese Anforderungen bei der Bestimmung des Anteils der Radionuk-
lide verwendet, die aus dem Containment in die Umwelt freigesetzt werden?

® Wie effektiv und robust sind die Sicherheitssysteme und die MaBnahmen zur
Prévention und Mitigation schwerer Unfélle im Fall der unterschiedlichen Be-
dingungen der Auslegung (z. B. externe Auslegungsstérfall iiberschreitende
Bedingungen)?

® Welche Auslegungsstérfélle und Auslegungsstérfall iberschreitenden Unfall-
szenarien wurden betrachtet?

® Was sind die Haufigkeiten fiir Szenarien mit gro3en friihen Freisetzungen?

® Welche Werte wurden fiir die Wirksamkeit bei der Rlickhaltung radioaktiver
Nuklide innerhalb des Kraftwerks angenommen? Welche technische Be-
griindung fiir diese Werte gibt es?

® Wurden die angenommenen Freisetzung fiir Cs-137 (30 TBq) direkt aus “Re-
gulation on Ensuring the Safety of Nuclear Power Plants” BNRA (2008) liber-
nommen?

® Weliche Unfallszenarien und welche Kraftwerkszustédnde bzw. Zusténde des
Containment wurden als praktisch ausgeschlossen angenommen?

® Welche Argumente garantieren das notwendige hohe Vertrauen in die Sze-
narien der Bedingungen von Kraftwerk bzw. Containment, die als praktisch
ausgeschlossen angesehen werden?

Auf welche Weise wurden die Lektionen von Fukushima berticksichtigt?

Grenziiberschreitende Auswirkungen

Kapitel 11.4 des UVP-Berichts (2013) behandelt die grenziiberschreitenden
Auswirkungen eines schweren Unfalls auf die Republik Osterreich. Laut dem
UVP-Bericht zeigen die Analysen eines schweren Unfalls mit einem Cs-137
Quellterm von 30 TBq, dass fiir die Republik Osterreich keine Strahlenrisiken
bestehen.

Nur Resultate einer detaillierten Sicherheitsbewertung fir den betrachteten Re-
aktortyp des geplanten NNU wiirden es ermdglichen einen Quellterm von Uber
30 TBq auszuschlieRen — wenn es gelingt auRer Zweifel zu stellen, dass keine
gréReren Quellterme moglich sind (,praktischer Ausschluss®). Solche Resultate
liegen allerdings noch nicht vor. Daher sollte ein Quellterm fur z. B. ein frihzei-
tiges Containmentversagen oder Containment-Bypass-Szenario als Teil der UVP
analysiert werden.

Berechnungen eines schweren Unfalls am Standort KKW Kosloduj mit den
Quelltermen, die im FLEXRISK (2013) Projekt oder der Studie der Norwegischen
Strahlenschutzbehérde (NRPA 2012) verwendet wurden, zeigen allerdings
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mogliche Folgen fir Osterreich, wohingegen die Freisetzung von 30 TBq Cs-
137 keine solchen Konsequenzen haben wiirde.

Bei einer potentiellen Freisetzung von 54.460 TBq Cs-137(wie im FLEXRISK
Projekt) verwendet, wiirde es unter spezifischen Wetterbedingungen zur einer
nicht unwesentlichen Kontamination des dsterreichischen Territoriums kommen.
Die meisten Gebiete Osterreichs zeigen Depositionen von tiber 10 kBg/m?2. Der
zentrale Teil des Landes wiirde mit 100 bis 200 kBg/m? kontaminiert. Die Er-
gebnisse zeigen, dass selbst wenn der Quellterm um den Faktor 20 geringer ist
— wie er in der Berechnung der Norwegischen Strahlenschutzbehdrde (NRPA
2012) verwendet wurde (2.800 TBq) — gro3e Gebiete Werte von tber 1 kBg/m?
Cs-137 Deposition aufweisen wirden. Damit erreichen sie den Interventions-
wert fiir die Landwirtschaft in Osterreich.

Die dsterreichischen Experten empfehlen die Konsequenzen eines schweren
Unfalls mit hohen Freisetzungen zu berechnen, zusatzlich zu dem Szenario mit
den limitierten Freisetzungen im UVP-Bericht (2013), da die Auswirkungen weit-
reichend und lang anhaltend sein kdnnen, auch in nicht an Bulgarien direkt an-
grenzenden L&ndern, wie Osterreich. Ebenso empfohlen wird Informationen
Uber das Modell zur Verfigung zu stellen, mit dem die Ausbreitungsrechnungen
(ESTE EU Kozloduy) gerechnet werden.

Zusammengefasst erméglicht es die im UVP-Bericht prasentierte Information
nicht die Auswirkungen moglicher Unfalle am Standort des KKW Kosloduj auf
das Gebiet Osterreichs zuverldssig abzuschétzen. Die Analyse des Worst Case
Scenario wirde es ermdglichen diese Licke zu schliefen und eine Diskussion
zu den Folgen auf Osterreich zu beginnen. Dies sollte im weiteren Verlauf des
UVP-Verfahrens bertcksichtigt werden.

Fragen

® [ aut UVP-Bericht (2013) enthélt die ESTE EU Kozloduy Datenbank Quell-
terme zu Abklingbecken und Unféllen mit unterschiedlichen Beschéadigungen
des Containments (Lecks im Containment). Flir die &sterreichischen Exper-
ten wéren diese Quellterme von grolRem Interesse. Wére es mdéglich diese
Quellterme zur Verfligung zu stellen?

® Waére es méglich Quellterme flir Unfallszenarien zusétzlich zu dem ESTE EU
Kozloduy zur Verfiigung zu stellen, die auch Unfélle in den Abklingbecken je
nach Reaktortyp, der fir die NNU in Betracht gezogen wird, mit Haufigkeiten
fiir groBe Freisetzungen (LRF) unter 1*10E-7 beinhalten?

® Wiére es méglich Informationen lber das verwendete Programm ESTE EU
Kozloduy zur Verfiigung zu stellen? Warum werden das Programm ESTE EU
Kozloduy und die verwendeten Eingangsparameter (einschliel3lich der Wet-
terszenarien) als fiir die Berechnungen der langfristigen Effekte auf Oster-
reich geeignet betrachtet?

® Wiére es mdglich mehr Informationen lber die Resultate der Ausbreitungs-
rechnung zu erhalten? Warum werden z. B. nur Ergebnisse fiir die Entfer-
nung von 200 km présentiert, wdhrend die zurlickgelegte Distanz beim
Transport radioaktiver Stoffe nach 48 Stunden mit einer Windgeschwindigkeit
von 2 m/s oder 5m/s bei 346 km bzw. 864 km liegt?

® Wird beabsichtigt alle vier Criteria for Limited Impact of EUR wie von EUR
angestrebt umzusetzen? Warum werden die spezifischen Criteria for Limited
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Impact of EUR nicht in der Tabelle 6.1-7 des UVP-Berichts (2013) betrachtet,
sondern nur das Kriterium fiir die wirtschaftliche Auswirkung?

® Warum sind die berechneten Dosen im Fall eines schweren Unfalls im KKW
Temelin 3&4 dieselben wie die im UVP-Bericht (2013) fiir das NNU?

Management radioaktiver Abfalle

Das Staatsunternehmen fir Atommdll (SE-RAW) ist fur das Management des
radioaktiven Abfalls in Bulgarien verantwortlich. Die konkreten Plane fir das
Management des radioaktiven Abfalls sind in der ,Strategie fir das Manage-
ment der abgebrannten Brennstdbe und radioaktiven Abfalls bis 2030 be-
schrieben, daher wird der Inhalt des UVP-Berichts zu den radioaktiven Abfallen
nicht detailliert bewertet.

Gemal der Richtlinie 2011/92/EU Annex IV a ist die Beschreibung des Pro-
jekts, einschlieBlich einer Einschatzung der erwarteten Rickstadnde und Emissi-
onen aus dem Betrieb des geplanten Projekts, aufgegliedert nach Art und
Quantitat, eine verbindliche Anforderung fur einen UVP-Bericht.

Der UVP-Bericht informiert Uber die geschatzte Menge an abgebranntem Nuk-
learbrennstoff. Da die Menge an abgebranntem Nuklearbrennstoff stark vom
noch nicht bestimmten Reaktormodell abhangt, variiert die Menge an abge-
branntem Nuklearbrennstoff stark.

Es gilt das gleiche fur die Menge an LILW (Niedrig — und Mittelaktivem Abfall) —
konditionierter LILW in einem Umfang von 180 m? bis 250 m?® wird anfallen. Kei-
ne Information liegt dariber vor, welcher Reaktortyp welche Menge an LILW er-
zeugt oder wie dies der EUR entspricht, die eine Erzeugung von nicht mehr als
50 m> LILW pro 1.000 MW pro Jahr vorsieht.

Der UVP-Bericht informiert vor allem Uber die bereits bestehenden Anlagen —
wesentlich weniger Informationen werden tber das NNU mitgeteilt, dem eigent-
lichen Gegenstand der UVP. D. h. die Frage nach einem Zwischen- und Endla-
ger fir abgebrannten Nuklearbrennstoff fir das NNU wird zur spateren Beant-
wortung offen gelassen. Obwohl ein offener Brennstoffzyklus angestrebt wird,
wird gleichzeitig ein geschlossener nicht fir unmdglich erklart.

Die Osterreichischen Experten vertreten die Meinung, dass mehr Informationen
Uber die zu erwartenden Mengen an radioaktiven Abfallen angefuhrt werden
sollen — offene Fragen zum abgebrannten Nuklearbrennstoff sind entweder zu
beantworten oder ein Zeitplan bekannt zu geben, zu dem diese Antworten ge-
geben werden kdnnen.

Fragen

® Wann wird die Entscheidung fiir einen offenen oder einen geschlossenen
Brennstoffkreislauf getroffen werden?

® Zwischenlagerung von abgebrannten Brennstdben im Fall eines offenen
Brennstoffzyklus: Wird das bestehende Trockenlager fiir abgebrannte Brenn-
stdbe (DSNFSF) erweitert werden um auch die abgebrannten Brennstdbe
aus dem NNU aufnehmen zu kénnen oder wird eine eigene Anlage genutzt
werden? Wird/kann auch das bestehende Nasslager (Abklingbecken des
SNFSF) fiir das NNU genutzt werden?

Umweltbundesamt m REP-0449, Wien, 2013

29



Kozloduy 7 — Expert Statement to the EIA-Report — Zusammenfassung

30

Langfristige Lagerung von hochradioaktivem Abfall: Wie sieht der aktuelle
Status der geplanten Errichtung eines langfristigen Endlagers mit administra-
tiver Kontrolle von mindestens 100 Jahren fiir hochradioaktivem Abfall und
mittelaktiven Abfall der Kategorie 2b wie im UVP-Bericht erwdhnt aus (2013,
Chap. 2.3.3)?

Reichen die Kapazitdten des bestehenden Zwischenlagers fiir niedrig — und
mittelaktiven Abfall um auch den niedrig- und mittelaktiven Abfall aus dem
NNU unterzubringen?

Welche Mengen an konditioniertem niedrig- und mittelaktivem Abfall werden
von den unterschiedlichen Reaktortypen mit welchen Aktivitdtsniveaus er-
zeugt werden?

Wesentliche Schlussfolgerungen

Das Expertenteam gelangte zu folgenden wesentlichen Schlussfolgerungen

Reaktortyp

Informationen Uber die Methoden und Resultate der Sicherheitsanalysen fiir
die in Betracht gezogenen Reaktortypen als auch Uber die Sicherheitsanfor-
derungen (einschlieBlich der Bertcksichtigung der Post-Fukushima Lektionen
und soweit anwendbar auch die Verwendung des Konzepts des praktischen
Ausschlusses) fir das NNU fehlen.

Standortpriifung

Die seismische Gefahrdung des Standorts ist gering. Allerdings wurde die
Studie uUber die seismische Gefadhrdung vor 20 Jahren ausgearbeitet.

Der UVP-Bericht trifft keine klaren Aussagen tber das Ausmal}, zu dem das
NNU unterstellten Abstiirzen grof3er Passagier — oder Militarflugzeuge wider-
stehen wirde.

Austritte von gefahrlichen Flissigkeiten und Gasen/Brand: Die Schlussfolge-
rung des UVP-Berichts zu diesen Fragen ist nicht vollstdndig nachvollzieh-
bar, da relevante Informationen in anderen Dokumente enthalten sind, die
dem Expertenteam allerdings nicht vorliegen. Es gibt keine Aussage darlber,
ob relevante Auswirkungen von in der Nahe des Standorts transportierten
Explosiva bertcksichtigt werden mussen.

Die Informationen im BG-NR (2011) ermoglichen die gut unterlegte Schluss-
folgerung im UVP-Bericht, dass der Standort des KKW Kosloduj vor Hoch-
wasser geschiuitzt ist.

Im UVP-Bericht gibt es keine Information Uber die Auslegungswerte gegen
Windlasten. Daher ist unklar, welche Lasten aus Tornados abzudecken sind.
Andere extreme meteorologische Auswirkungen neben Wind und Tornados
werden im UVP-Bericht nicht behandelt.

Unfallanalyse/grenziiberschreitende Auswirkungen
® Die Informationen im UVP-Bericht sind nicht ausreichend, um die potentiellen

Strahlenfolgen eines schweren Unfalls zu bewerten. Zusatzliche Information
ist n6tig, z. B. eine Auflistung der betrachteten Auslegungsstorfalle, die Wirk-
samkeit spezieller Vorkehrungen des NNU zur Pravention und Mitigation
schwerer Unfélle und Szenarien schwerer Unfalle als auch Informationen
Uber den technischen Hintergrund des Quellterms fur die schweren Unfalle.
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® |aut dem UVP-Bericht belegen die Analysen schwerer Unfélle mit einem Cs-
137 Quellterm von 30 TBq, dass kein Strahlenrisiko fir die Republik Oster-
reich vorliegt. Die Osterreichischen Experten empfehlen jedoch die Konse-
quenzen eines schweren Unfalls mit einer groRen Freisetzung zu berechnen,
zusatzlich zu dem Szenario mit der begrenzten Freisetzung des UVP-
Berichts.
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PE3IOME

UHdopmauus

AEL, ,Kosnogyn“* e eguHcTBeHaTa pabotewa B bbarapus artomHa
eneKkTpoLeHTpana — Hammpa ce Ha pascTosiHue oT npubnunantenHo 700 kM oT
ABcTpus. KbM MomMeHTa wma [fgBa pabotewm peaktopa: ,Kosnogyn-5° wu
~Koanogyn-6“, kato n gBarta ca peaktopu ¢ Boga nog HangaraHe ot tuna VVER
V-320 ¢ GpyTtHa enekTpuyecka moiiHocTt ot 1000 MW,.. VHBECTMLMOHHOTO
npeanoxenune (M) Ha ,AEL, Kosnogynm — Hoeu mowHoctn“ EAL Bu3mpa
U3rpaxgaHeTo Ha HOB sapeH 6ok ot nocnegHo nokonedue (Il wnu l+) ¢
MHCTanupaHa enekrtpuyecka MoLlHocT oT okorno 1200 MW Ha nnowagkata Ha
AEL ,Kosnogyn*“ (,Kosnoayw-7* nnu Hoe agpeH 6nok (HAB)).

OueHKa Ha Bb34eMCTBUETO BbpPXY OKOJIHaTa cpeaa

Mpes toHn 2013 r. Penybnuka bbnrapus yBegommn ABCTpUsSi 3a MNNaHMPaHOTO
usrpaxxgaHe Ha HOB sApeH eHeprmeH OnoK Ha mnowagkata Ha atomHaTta
enekTpoueHTtpana ,Kosnogyn“. KomneteHTHOTO 6bnrapcko MUHWCTEPCTBO 3a
oueHkaTa Ha Bb3JeNcTBMETO Bbpxy okonHata cpega (OBOC) e
MwuHMCTEpPCTBOTO Ha OKONHaTa cpefa u BoauTe.

BB Bpb3ka ¢ un. 7 ot Aupektnsa 2011/92/EC 3a OBOC n un. 3 Ha KoHBeHuusTa
B Ecnoo, ABCTpUNCKOTO (heaepanHo MUHUCTEPCTBO Ha 3eMenenumeTo, ropure,
OKOMHaTa cpeja W BoauTe WHGopmupa bbnrapus, 4e ABCTpUS u3aBABa
XenaHue fa B3eMe ydacTue B TpaHCrpaHM4yHaTa OLEeHKa Ha Bb3OEeNCTBMETO
BbPXY OKOMHaTa cpefa, Tbi KaTo He MoraTt Aa ObAaT U3KIMIOYEHN eBEeHTYarHm
TpaHCrpaHUYHU BRUSIHUS Ha NPOeKTUTe BbpXy ABCTpUs (Nncmo oT 26 toHu 2013

r.).

Mpe3 oktomBpu 2013 r. BbRrapckoto MMHUCTEPCTBO Ha OKONHAaTa cpefa U
Boaute wusnpatm pgoknag 3a OBOC Ha WHBECTUMLMOHHOTO MpennoXeHne
LM3rpaxagaHe Ha HOB fapeH 6ok OT nocreaHo NMOKONEeHWe Ha nrowlagkara Ha
AEL ,Kosnoayn“. MbnHuAT goknag n npunoXeHusTa KbM HEro ca A0CTbNHU Ha
aHrnumnckmn esuk (otyet 3a OBOC 2013 ). OcBeH TOBa HETEXHUYECKO pestome 1
rnasa 11 ot goknaga 3a OBOC (TpaHCrpaHU4Hu Bb3OEeNCTBUSA) ca JOCTBNHN Ha

HEeMCKN e3UK.

MpunoXnTenaTt Ha WHBECTUUMOHHOTO MpeasioxeHne e komnauuaTta ,AEL
Kosnogyn — Hosu wMowHoctn® EAL. [punoxmtenat e  Bb3NOXun
pa3paboTBaHeTo Ha Aoknaga 3a OBOC Ha koHcopuuyma ,[nkoH — AKCMOHa
NHX.“.

Umweltbundesamt (ABcTpuitickaTta areHuuss nO oOkonHaTa cpepga) OGewwe
HasHayeHa OT ABCTPUNCKOTO doedepanHo MUHUCTEPCTBO Ha 3eMedenuero,
ropute, OKonHaTa cpeja W BoguTe W OT npoBuHUMS [onHa ABCTpus 3a
KOOPAMHUPAHETO Ha TOBa €KCMepTHO CTaHOBMLLE W OKa3BaHe Ha MoMOLY, Mpwu
OpraHu3aLMoHHN BbNPOCK. ABCTPUMCKUAT ekororndeH uHctutyT (Osterreichi-
sches Okologie-Institut), B cbaeiicTaue ¢ XenmyT Xbpi, Aaxunatu-toaxuctvpa
WuppaguHunrpat, Opga Bekep u Matuac BpeTHep, nonyysu HasHauveHue OT
Umweltbundesamt 3a n3rotBAHETO Ha €KCNEPTHOTO CTaHOBMLLE.
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LlenTa Ha ToBa eKcrnepTHO CTaHOBMLUe € [a MpeueHn danv foknaga 3a
OBOC nosBonsiBa CbCTaBAHETO Ha HaOEeXOHM 3aKMYEHUS OTHOCHO
noTeHUManHuTe TpaHCIPaHUYHN Bb3OEUCTBUS Ha aBCTpUICKa TepuUTopus.
Mopagn Tasn npuymnHa ce obcbxpgaT Hamn-Beve pyHKUuMmM 3a ©6esonacHocCT,
ynpaBrneHne B Cry4an Ha TEXKW aBapuum U aHanuan Ha MHUMOEHTU C POKYC
BbpXY Bb3AYLIHOMPEHOCUMUTE TPAHCrPpaHUYHU €eMUCUM U MOTEeHUMANHOTO
Bb3gencTene Bbpxy ABcTpusi. dopmynMpaHu ca BbNpocK 3a obChXKaaHe no
BPEME Ha KOHCYNTUpaHeTo B paMknTe Ha npoueaypata no OBOC.

OnuncaHue Ha npoekKTa

HDoknagbt 3a OBOC npepocTtaBa WHdOpMaUMa OTHOCHO W3UCKBaHMATA 3a
BesonacHocT, kouTo We 6baaT NPUIOXKEHW KbM HOBUS sApeH 6rok. Tow
passcHABa M3NCKBaHUATA Ha ObMArapckoTo 3akoHoAaTencTtBo B obnacTtTa Ha
aToMHaTa eHeprus, Kato ce B3eMaT Mo4 BHUMaHWE MW3UCKBAHMATA Ha
MexgyHapogHaTa areHuus 3a atomHa eHeprua (MAAE) u EBponenckute
KoMmyHanHu uancksarHusa (EUR). He e acHo gann otHocHo HAB we 6baat B3eTu
noA BHUMaHWe OOKYMEHTU oT Acoumauusta Ha 3anagHOEeBPONENCKUTE OpraHu
3a agpeHo perynupaHe (WENRA) (B yacTHocT uenuTe 3a 6€30nacHOCT OTHOCHO
HOBMTE peakTopy W ponbnHUTenHata pabota Ha paboTHata rpyna 3a
xapmoHusnpaHe Ha peaktopy WENRA-RHWG no Hoeute peaktopu). OT
rnegHa Tovka Ha aBCTPUNCKUTE EKCMEePTW BaXHOCTTA Ha OOKYMEHTUTE OT
WENRA Hanara Te ga 6baat B3eTy nog BHUMaHMNE. AKO CIlydasiT BEYE € TaKbB,
TO TO3M pakT TpsbBa ga 6bae YTOYHEH.

B obnactra Ha atomHaTa 6e3onacHOCT cnea uHuUmaeHta BbB Pykylimma ca
HarnpaBeHN MPOMEHN OTHOCHO W3WUCKBaHMATA M LenuTe 3a 6esonacHoCT.
MpepoctaBeHaTta B goknaga 3a OBOC wHcbopMauusi He no3BonseBa Aa ce
HanpaBu 3aKMiYeHWe fanvM M OO KakBa CTereH ypouuTe OT MHUMOEHTa BbB
dykywmma uwe ObaaT B3ETM NOA BHMMAHME OTHOCHO W3WCKBaHMSITA WU
aHanuauTe 3a 6e30nacHOCT Ha TUMOBETE PeakTopu, KOUTO ca pasrnexgaHu 3a
HOBUA AOPEH 6J'IOK, KakTO U 0O KakBa CTerneH Te MOXe Be4de ga Cca NOKPUTU OoT
Ou3anHa Ha KangupaTcTBawmTte TunoBe peaktopu. OT rnmegHa Todka Ha
aBCTPUICKUTE eKkcnepTu TpsibBa Oa ce npeaoctaBu noBeye MHdopmauus
OTHOCHO TOBa [0 KakBa CTeneH We 6baaT B3eTW Moj BHMMaHWE ypouute OT
MHUMOeHTa BbB Dykylimma.

B poknaga 3a OBOC kaTo Bb3MOXHM Mnowagku 3a nnaHupaHua HAB ca
MOCOYEHM YeTWpM pas3nuuHu  MectononoxenHua npu  AEL, ,Kosnogyn“.
MpepocTtaBeHa e MHpoOpMaLMS 3a BCAKa MoLLiaaKka OTHOCHO XapaKTepUCTUKMTe
Ha TepeHa M cblyecTByBallaTa MHpacTpykTypa. Ho OT rnegHa Toyka Ha
aBCTPUMCKNTE eKCnepTu CbLUo Taka TpsbBa ga ce npegoctasu MHdOpMaums
OTHOCHO aHanusuTe U OLEHKUTE CMPSAMO A0 KakBa CTeMneH pasnuKkiTe Mexay
pasnuuHMTe NNOoWajkn CbLo MOXe Oa 3acerHe 6esonacHoOCTTa Ha HOBMS
agpeH 6rnok no Bpeme Ha paboTtaTa 1 M3BEX4aHeTO My OT eKkcrnnoaTauus, Kakto
W WHpOPMaUMUs OTHOCHO XapakTepuctukute u edekta Ha MepkuTe 3a
Be3onacHOCT B ycnosusTa Ha aBapus.

Bwrpocu

® |lle ce 83emam nu ca nod gHumaHue dokymeHmume om WENRA 3a Hosu
peakmopu u pegepeHmHume Husa 3a beszonacHocm om WENRA omHOCHO
usuckeaHusima 3a beszonacHocm Ha HAB?
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® [lo kakea cmerieH yceoeHume om UHyudeHma eb8 PyKywiuma ypoyu we ce
83emMam o0 6HUMaHUe OMHOCHO U3UCKeaHUsma U aHajusume 3a
6e3onacHocm Ha H5B?

® /lo kakea cmerneH yceoeHume om uHuyudeHma eb8 @yKywuma ypouu ca
rokpumu om dOu3saliHa Ha kaHOudamcmeauwjume muroge peaxkmopu?

® B13MOXHO nu e 0a ce rnpedocmasu rogeye UHoOpMayus 3a aHanusume u
oueHKume, 4Yuemo rnposexdaHe e unu we 6vde niaHupaHo 3a uyenume Ha
CcpasHsi8aHEMO Ha 4Yemupume afnimepHamueHuU raowadku, npedcmaseHu 8
Ooknada 3a OBOC, Hali-ee4ye oHe3u, Koumo ca cebp3aHu ¢ be3onacHocmma
Ha H5B?

Twun peakTop

MocoyeHoTo B goknaga 3a OBOC onucaHue Ha TUMOBETE peakTopu, KOUTO ca
B3€TM MO BHUMaHWe, NpegocTtaBs camMoO OCHOBHa M obwa uHpopmaums 3a
peakTopuTe, KOATO Ce OTHacs Han-Bede 3a QYHKUMUTE U  OCHOBHUTE
KOMMOHEHTU. He ca pasuckBaHW HagexgHocTTa UM edEeKTUBHOCTTa Ha
cuctemuTe 3a 6e30nacHOCT B YCIOBMSATA Ha aBapvsi U HAMA MpenpaTtky KbM
aHanusaM Unu oueHkn B Ta3n Bpb3ka. OT rmegHa Tovka Ha aBCTPUMCKUTE
eKkcnepTn TpsibBa fa ce nNpeaocTaBy NoBeve MHopMauusa OTHOCHO CUCTEMUTE
3a 6e30MacHOCT Ha TUMOBETE pPeaKTopW, pasrnexaaHu 3a HOBUSI siApeH GIok.
BbB Bpb3ka C OLEHsIBAHETO Ha TsXHATa HadeXAHOCT U e(pekTUBHOCT We 6baat
OT creumnaneH MHTepec MepPKU uUnmn cuctemun 3a 6e3onacHoCT, KaTo Hanpumep
CUCTEMM 3a MACMBHO OXNaXk4aHe Ha akTMBHAaTa 30Ha Ha peakTopa, cuctema 3a
nacvBHO oOxNaxgaHe Ha npegnasHata OOBMBKA Ha AOpeHVs  peakTop,
BbTPELUHOCHAOBM Mepku 3a 3agbpkaHe 3a AP-1000, kakto u ynosuten Ha
cbpueBmnHa 3a AES-92 n AES-2006. CbLULo Taka € OT MHTepeC 3a aBCTPUNCKUSA
€KW OT ekcnepTu Aa nonyyu no-nogpobHa nHdopmaumsi OTHOCHO CPaBHEHMETO
Ha pasnuuuaTa mexay mogenute peaktopu V-392 M n V-491 Ha AES-2006.

B poknaga 3a OBOC ca npeactaBeHM CTOMHOCTU Ha YeCTOTUTE Ha noBpean B
aktmBHata 30Ha (YIMAK) n yectoTtata 3a ronsmMo paHHO ocBOOOXOaBaHe
(YrPO) 3a Bcekun TN peaktop. Ho He e ykasaHo kakbB Mawab nokpveaTt Tesu
CTOMHOCTW, NMPOMEHNNBOCTTA Ha CTOMHOCTUTE He e ObCbXAaHa M CbLo Taka
HsIMa MNOSICHEHWs OTHOCHO aHanuMauTe 3a aBapun, KOUTO Ca M3BbPLUEHM 3a
pasrnexgaHnte Tunose peaktopu. CbLUO Taka OT npegocTaBeHaTa B JoKnaga
3a OBOC wHgopmauMsa He MOXe [a Ce YCTaHOBU Jdanuv KOoHuenuusatTa 3a
NPakTUYeCcKo envMMUHUpaHe € MpUIoXeHa KbM U3NCKBaHMATa 3a 6esonacHocT
Ha HoBUS AApeH BIOK B KOHTEKCTa Ha TEXKU aBapuw.

KaTo L4ano VIH(*)OpMaLLI/IFlTa OTHOCHO MeToauTe un pe3yntatute OT aHanm3nTe 3a
6e3onacHOCT Ha pa3srnexgaHuTe TWUMOBE pPeakTopyM U CbLIO OTHOCHO
M3NCKBaHMATA 3a 6e30MacHOCT (BKIIOYUTENHO B3EMAHETO MOA BHMMaHWE Ha
HayyeHuTe cneg OykylwmMa ypouu W M3MOM3BaHETO Ha KoHuenuusta 3a
NPaKTUYeCKO ENMMUHMPAHE, KOraTo NOCIEAHOTO € MPUIIOKUMO) NO OTHOLLEHMWE
Ha HoBUSA sAapeH Onok e Bce olle HepocTatbyHa. OT rmegHa Toyka Ha
aBcTpumnckuTe ekcneptn TpabBa pfa ©Obaoe npepgoctaBeHa no-nogpobHa
WHOPMaLMSi OTHOCHO Te3Un acnekTu.
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Bwripocu

® [lle uma nu eb3MoxHocm Ba ce npedocmasu rno-rnodpobHa uHpopmayus
OMHOCHO cucmemume 3a b6e3onacHocm Ha pa3sanexdaHume murose
peakmopu, 0cobeHo OMHOCHO cucmemama 3a nacueHo oxnaxdaHe Ha
akmueHama 30Ha, cucmemama 3a NacusHoO oxnaxdaHe Ha npednasHama
obsueka, sbmpeuwiHocb008UMe MePKU 3a 3adbpxaHe 3a AP-1000, kakmo u
yrnosumersniume Ha cbpyesuHa 3a Ha AES-92 u AES-20067

® [lle uma nu e8b3MOXHOCM Oa ce npedocmasu UHopMayuss OMHOCHO
Mawaba Ha 6eposmHOCMHUME aHanusu (8 YacmHocm BK/IYeHUme
CbCMOsIHUE Ha UueHmpanama u kKamez2opuu cbbumusi), Kakmo u 3a
mpemupaHemo Ha npoMeHnueume ¢hakmopu e me3u aHanu3u?

® [lle uma nu eb3mMoxHocm Oa ce rnpedocmassim rosedye OaHHU OMHOCHO
pasnukume mexdy dgama pa3sanexdaHu muna Ha AES-20067?

® KoHuenuusma 3a PaKmu4yecko eNIUMUHUPaHe T[pusioXeHa /U € KbM
usuckeaHusima 3a 6esornacHocm Ha Hogusi I0peH 6r10K?

® Kamo ce usxoxOa om no3uyusima, 4e KoHuenuusima 3a npakmu4yecKo
elUMUHUpaHe e npusioxeHa KbM U3ucKeaHusima 3a 6e3ornacHocm Ha Hosusl
sA0peH 610K, KOU MOYHU Kpumepuu ca u3ronseaHu Oa ce onpedesnu, ye
O0adeHu CbCMOSHUSA UNU asapuliHu rocrnedosamesiHOCMuU ca Mpakmu4Yecku
enuUMUHUpPaHU?

® [lle uma nu eb3MoxHocm Oa ce npedocmasu UHOPMaUUs 3a OUEeHKUMe
unu  aHasu3ume OMHOCHO HadexO0Hocmma U eghekmusHocmma Ha
cucmemume 3a 6e3onacHocm Ha pasafnexoaHume muroee peakmopu?

OueHKa Ha nnowjagkaTa

OueHKa Ha CeM3MUYHU ONACHOCTU

M3cnepBaHeTo 3a cemsmMmyHM onacHocTu 3a nnowagkara Ha AEL ,Kosnogyin*
(n3cnepsaHeTo e noco4veHo B Aoknaga 3a OBOC, HO npenpaTkata nuncea) e
ussbpweHo npe3 1991-1992 r. OdoknagbT 3a OBOC onuceBa ceusmudHata
gevHocT B bBbnrapus 1 rpaHWyHUTE pernMoHn U ovepTaBa Hamn-BaXHUTE
CEN3MNYHK panoHn. NctopusaTa He NOMHM 3eMeTpeceHus B pamkute Ha 30 km
OoT nnowaakata. Cnopeg reonoXKMTE U  TeoU3NYHUTE OLEHKM HAMa
[0Ka3aTencTBO 3a Bb3MOXHO ronemu pascegm B pamkute Ha 30 kKM OT
nnowagkata. O606LeHo nornegHaTo, ceMaMmMyHaTa OnacHoOCT Ha nnollagkarta
MOXe [fa ce pasrnexga kKato Hucka. Mma Hanuume Ha 3eMeTpeceHus,
Bb3HMKBALUM Ha pa3cTosiHMe oT Hag 80 kKM OT nnowiagkata ¢ 4OCTa MO-CUSTHU
TpycoBe.

Bsixa nssbplieHn getepmmnHMpaHa 1 BEpOATHOCTHA OLEeHKa Ha nnowjagkarta Ha
AEL, ,Kosnogyn“ BB3 OCHOBa Ha 00OwWM npuvHUunM. HakpaTko onucaHaTa
JeTepMUHMpaHa npouedypa OTpassBa MeXOyHapooHUTE MpakTukn.  3a
BEPOSAATHOCTHUSI aHanu3 Oelle manonseaHa cTaHgapTHa nporpama (EQRISK).
Bsixa B3eTU nop BHMMaHWe HEernocTosiIHHM (hakTopu B MOZerna C rnomMoliTa Ha
fiorm4ecko ObpBO — KakBaTo e obuyarHaTa npakTuka npu BEepPOSTHOCTHOTO
OLEHsIBaHe Ha CeM3MMNYHM OMacHOCTH.

O6Lwata npunoxeHa METOA0SOMMS NPU OLEHSIBAHETO HA CEU3MUYHM ONACHOCTU
OTroBapsi Ha MexayHapoaHuTe npaktuku. Bce nak camo PGA cTonHocTTa e
M3rnon3BaHa 3a XxapakTepusuMpaHe Ha ceuaMmyHata onacHoct, 6e3 pga ce
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M3BBbPLUM MpenpaTka KbM CNekTpuTe Ha pearnpaHe. CnekTpuTe Ha pearvpaHe
ca BaXHW, MOHEeXe Te CbAbpXaT MHopMaumsiTa OTHOCHO Bb3AEWCTBMETO B
3aBMCMMOCT OT YecToTaTa Ha CeUsMUYHUTE CbOUTUS.

M3cnegBaHeTo 3a CEU3MMYHM OMACHOCTU € M3BbPLUEHO Npeaun 20 roguHwn.
I'Iopa,u,m TOBa Bb3HMKBA BBMPOCHT Aann pesyntatute BCe Olle nokKpueat
OEeNCTBUTENHUTE MaKCUManHu Q)aKTOpI/I npu oueHABaHeToO Ha CeuaMU4HU
OnMacHOCTU 3a AOPEHU CbOPBXEHUA.

Bb3HukBaT cnegHute BbMPOCKN OTHOCHO OuUeHABaHETO Ha CeuaMn4yHuTe
OonacHoCT!.

Bwnpocu

® Koe uscriedeaHe 3a CeU3SMUYHU oOracHocmu (rpernpamka) € Uu3rosi38aHo
Kamo OCHOBa 3a oueHKkama Ha 8b3delicmeauemo 8bpXy OKofiHama cpeda?

® Kakeu rioniegu npoy4eaHusi ca npedrnpuemu U Kou Memodu ca MpUioXeHU 8
nodpobHocmu 3a udeHmMuUUUPaHe Ha OCHOBHUME 2e0S10XKKU CmMPYyKmMypu U
3a OUeHsIBaHemMO Ha HEO2EeHCKU U KeamepHepHuU delHocmu?

® Kakbge € XOpU3oHMaslHUsSim CreKkmbp Ha Omeoeopu 3a e2o00ulHama
seposimHocm om npesuwasaHe om 10 u kos cnekmpanHa ¢hopma e
npunoxeHa? WM3snonssaHu U ca HopmarnusupaHu cmaHOapmHu criekmpu,
mawabupaHu 0o 0,2 g?

® /[I3non3eaHa nu € eO0Ha crekmpanHa ¢opMma 3a 6CUYKU CEeU3MUYHU
U3MOYHUUU UU Cca U3Mof3eaHU pasfnuyHu 3a 6nusku u  OdaneyHu
pa3cmosiHusi?

® /iIva 5u ewb3MoOxXxHocm Oa Hu ce npedocmassm cmouHocmume Ha
8epMuUKaiHomo ceusMu4yHo 08LUxXeHue, pa3anexdaHu 3a rniowadkama?

® /I3gbpwieHa iU € OUeHKa, 3a Oa ce eapaHmupa, 4e OUEHsIeaHemo Ha
ceusmuyHume onacHocmu om 1991-1992 2. ece owe roKkpusa
OelicmeumersiHume MakcumarsHu ¢hakmopu Mpu OUEHsI8aHe Ha CeU3MUYHU
ornacHocmu 3a SI0peHU CbOPBLXEHUS (HarpumMep OMHOCHO rapamempu Ha
modena, Criekmpu Ha 0ma08op, 83eMaHe Mod 8HUMaHUe Ha POMEHIUSU
hakmopu U oyeHsisaHe Ha JIoKaslHU cmpaHu4YHU egbekmu)?

® Kakeu OUEHKU ca Obunu U3BbpWEeHU [0 epemMe Ha nepuoduyHume
akmyanusayuu Ha 8epOsImMHOCMHUSI aHanu3 Ha ceuamudyHama b6e3onacHocm
U 8 nepuolu4Hus npeaned Ha bezonacHocmma 8b3 OCHO8a Ha HasluYHama u
nposepeHa UHGopMayuss OMHOCHO Heobxodumocmma Om  [08IMOPHO
OUEHsIBaHe Ha ceu3Muy4yHUme ornacHocmu Ha niowadkama?

® Cnwecmeysam Jiu MeKywuU rIaHoee 3a [108MOPHO OUEHsI8aHE Ha
ceusMuyHuUme ornacHocmu Ha nnowadkama Ha Kosnodyd, 6uno mo e
paMkume Ha  nepuodu4yHuss npesned Ha  6e3onacHocmma — 3a
cbujecmsysauwume 6510K08€ Unu KOHKPeMmMHO 3a Hoausl 6510K?

® [lomebpdeHo nu e, 4Ye Hosume OQaHHU OMHOCHO CceusMu4YyHama Uu
meKmoHu4Ha OelHocm (nonydeHu npe3 nocnedHume 20 200uHu) He
oKaseam 3Ha4yumeJsIHO 6/IUSIHUE 6bpXy pe3ynmamume 3a Ceu3MuyHume
onacHocmu?

® CeusmMuyHama onacHocm e rnpedcmaseHa 8b8 8bPX08U 3€MHU YCKOPEHUSsI
3a eolduwHa eeposmHocm om [ripesuwasaHe om 10% u 107
PesynmamHume yckopeHuss ca 0,1 g u 0,2 g. KbM KOu KeaHMUJIHU
cmolHoCmu Ha Kpueama 3a O0rnacHOCmU Ce OMmHacsm me3u yCKOPEHUS
(Hanpumep cpedHu, 50% KeaHmMusIHU)?
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® []o Kakb8 Ha4yuH ce 83emam o0 8HUMaHUe fI0KaHUme cmpaHu4YHU eghekmu
(83emaHe nod eHUMaHUe Ha ycurieaHe ropadu roYe8eH Pe30HAaHC) U Kak8u ca
npoguume Ha CKOpoCm Ha eslaCmuy4YHU 8bJIHU Ha niowadkume?

® [loknadbm 3a OBOC co4yu, 4ye «kamo OonbrHeHue ca 0OadeHu
LMPUKOMIMOHEHMHU akcernepoepamu (npodbr/pkeHue Ha 61 s), uamepsawju
2eonoxkume ycrniosuss Ha mowadkama®. Kak ce usrnonsgam me3su
akcesiepoepamMu U me peaucmpauyuu Ha UCMUHCKU 3eMempeceHus U
npedcmaesnsigam, unu CUHMemMuy4yHU 8pemesu XpoHosoauu? 1o Kakbe HaqyuH
ca rosny4yeHu?

BLHLWHKM cbOUTHA, nopogeHun oT HoBeLWKO BIInsAHue

KaTtacTtpodu Ha netatenHu anapaTtu

Hoknagbt 3a OBOC (2013 r., raea 6.2.1 1 MABA 2.3) He npefocTaBs sicHa
MHGOpPMaUua OTHOCHO cTeneHTa, A0 kKoato HAB we e npoektupaH 3a
n3obpaHe Ha npegnonaraemo pasbuBaHe Ha ronsiM MbTHUYECKU UMW BOEHEH
netaTeneH anapar.

Bb3HuKBaT crnegHuTe BbLMNPOCUM OTHOCHO Bb3MOXHOCTTa OT KaTacTpodu Ha
neTaTenHu anapaTt U CbOTBETHOTO NPOEKTUpaHe Ha HOBWS siApeH GIIoK.

Bwnpocu

® Cnujecmsysam niu cbomeemHu QonpuHacawu 3a pucka ¢hakmopu riopadu
Hanu4ue Ha 8b30yWHU Mbmuwa uiu nodxodu KbM siemuwya 8 pamkume Ha 4
KM om nnowadkama ufu Ha u3rnosi3eaHe Ha 8b30yWHOMO MPOCMpPaHCcmeo
3a yenume Ha 80eHHO 0by4eHue 8 pamkume Ha 30 kM om yeHmpanama?
® QOrnipasdaHo u e Oa ce 3aK/YuU, Ye Kamacmpogu Ha nemamersiHu anapamu
om mun 3 (,kamacmpogha Ha nnowadkama riopadu 8b30yWHUS mMpaghuk 8
OCHOBHUME MbMHU Kopudopu Ha pedosHama epaxdaHcka asuauus U
mpacghuka 8b8 B0eHHUMe siemamesiHu 30HU®) Mo2am 0Oa ce U3K4Yam,
Kozamo ce g3eme 100 eHUMaHue c/iedHomo
ynieH 30. (1) om 6bnzapckama Hapedba BNRA (2008 e.), cbanacHO Kosimo
He e rnosgosieHo da ce rnpeHebpeesam U3MOYHUUU Ha MOPOOeHU om
yosewkKu Oelicmeusi 0MacHOCMU C PUCK 3a 6b3HUK8aHe M0-20/18M Uuu
paeeH Ha 10° cu6umusi Ha 2oduwHa 6a3a,
opueHmuposb4yHama cmoluHocm om 1 0’/a 3a Hueo Ha 8EPOSIMHO
eKpaHupaHe, nocod4eHa om MAAE (2002 e.), u
rnonydyeHama e2o00ulWHa 4Yecmoma Ha Kamacmpogu Ha JfiemamesnHu
anapamu om 5,66x107 (Ha nnow, om 0,5 km? u om 1,13x10° (Ha nnow
om 1 kM?) 8b3 ocHo8a Ha OaHHU 3a mpachuka 8 pamkume Ha 30 kM om
naowadkama?
® Jlo kakea cmerneH Hosusim si0peH 650K we e npoekmupaH Oa u3dbpxa Ha
8eposimHO pas3bueaHe Ha 20/15iM MbIMHUYECKU USIU B0EHEH JiemamerieH
anapam?
® Kakeu HamosapsaHusi we 6bOam rnokpumu om oOu3alHa (Hanpumep
MexaHu4yHU eb30elicmeuss o0 ¢opmama Ha Kpueu 3a 8pPeMeso
HamoeapeaHe, mMepMu4yHO eb3delicmeue kKamo criedcmeue om 20pPSU0
eopueo)? Kou cucmemu, koumo ca Heobxodumu 3a npedocmassHemo Ha
OCHOBHUMe ¢hyHKYUU 3a 6e3onacHocm, we 6bOam 3awWumeHuU 4pes
adekeamHa curna Ha npoeKkmupaHemo Ha CbomeemHume rnocmpouKU U Kou
om U3UWBK 8 KoMbuHayusi ¢ ududecko omdersisiHe Ha CbOmeemHume
rocmpouku?
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N3TnyaHms Ha onacHu TeYHOCTU U rasoBe

3akntoueHnsTa B goknaga 3a OBOC (2013 r., rmasu 6.2.3 1 6.2.4) OTHOCHO
noTeHUManHu Bb3gencTensa nopaau cbopbxeHus B AELL ,Kosnogyn“ n rasosu
TpbbonpoBoaAM He ca HanbinHO pas3bupaemn, TMOHeXe CbOoTBeTHaTa

MHopMaLUs ce Cbabpxa B OTAENHWN OKYMEHTH, KOUTO HE Ca HalNUYHW.

OTHOCHO eKkcnno3unTte B CbOpbXeHue 3a cbxpaHeHne Ne 106 B goknaga 3a
OBOC He ca npeacTaBeHM pe3ynTatu 3a B Cryvyal, Ye agMUHUCTPATUBHUTE
npaeBuna 3a MNPOTUBOMOXapHa 3awuTta He ce cregsaTt (HanbrHo). Hawma
HannyHa MHopmMauus ganu e n3BbpLueHa BEPOATHOCTHA OLEHKa Ha pucka oT
€KCMIo3Mmn B TOBa CbOPbXEHNe.

HoknagsT 32 OBOC (2013 ., raea 6.2) He cbabpxa CbobpaKeHNss OTHOCHO
opMMUPaHETO Ha yaapHU BLITHW Nog HansiraHe, NPUYUHEHWN OT eKCMo3um
M3BbH nepumeTbpa Ha AELL, n TAXHOTO NnoTeHUManHo Bb3genCcTBme BbpXyY
NOCTPOWNKNTE Ha HoBMA apeH 6nok. JoknaabT 3a OBOC cbluo He nosicHsBa
Oanv ca B3eTu Nof BHMMaHue CbOTBETHUTE Bb3OENCTBUA, NPUYUHEHUN OT
TpaHcnopTupaHu B 6riM30CT Ao nnoLwagkarta ekcrnno3veun. ToBa He € B
CcboTBeTCTBME C nsncksaHuaTa Ha MAAE (2002 r.).

HoknagsT 3a OBOC He cnomeHaBa ganu HAB tpabea ga nva ocHoBeH ausaniH
cpeLly yAapHW BbITHU NOA HansdraHe, NPUYUHEHN OT BbHLUHU €KCMIo3uu.

BbaHukBaT cnegHute BbMPOCN OTHOCHO Bb3MOXHUTE Bb34eNCTBMS, nopoaeHun
OT onacHuM Te4HOCTU U ra3ose.

Bwnpocu

® [lle uma nu ewb3aMoxHocm Oa ce npedocmasu UHEOPMaUUsi OMHOCHO
nposedeHume aHanu3u U MexHUsl OCHO8eH Mo0xod Mo OMHOWEHUEe Ha
~ b

CbOpbXeHuUsima Ha nnowadkama Ha AEL ,Ko3nodyd“ u nnaHupaHume
2a3osu mpwbornposodu?

® |lle uma nu 8b3MoxHocm Oa ce npedocmasu UHGopMayus OMHOCHO mosa
Oanu ca pasanedaHu camo eOUHUYHU cbbumus (Hanpumep eOUHUYHa
HeusnpasHoCm Ha CbOPbXEHUe 3a CbXPaHeHue), Unu CbWwo maka Uu
KoMbuHayuu om cbbumusi Kamo 83auMocebp3aHu rnopeduyu om nospedu u
rnocriedeawu  eKcrio3uu (Haripumep 0ceobox0agaHe Ha eKCrI03USHU
2a3zoee rnopadu no)apu UU JIOKasHU €KCr/ao3uu) rno OmHoWeHUe Ha
cvbumusima, koumo ca u3bpoeHu e Ooknalda 3a OBOC (2013z., enaea
6.2.3)?

® |lle uma nu eb3MoxHocm Oa ce npedocmasu UHGOPMayUsi OMHOCHO
8eposiImHOCMHama oueHKa 3a HapyuwasaHemo Ha adMuHucmpamugHuUme
npasuna 3a npomusoroxapHa 6e30MacHoCm 8 CbOPbXEHUE 3a CbXPaHEHUe
Ne 106?

® /I3gbpwieHU U ca aHanusu, 3a 0a ce rnpeueHuU Oanu ca Bb3MOXHU
cbomeemHu 8b3delicmeuss om mpaHcriopmupaHu 6 b6nusocm 0o
nnowadkama eKcrjio3ueu (Harpumep. 4pe3 KamMuoHU unu kopabu rno peka
HyHas) u mpsibea da 60am e3emu rnod eHUMaHue?

® [IpogedeHu nu ca aHanu3u OMHOCHO hopmupaHemo Ha ydapHU 6bJIHU 00
HafsiezaHe U MSIXHOMO 6b3MOXHO 8b30elicmeue 8bpxy nocmpolkume Ha
HAB6 nopadu ekcrnino3uu u3ebH Heeao8usl repumMembp (Harnpumep ropadu
mpb60orposodu unu mpaHcrnopmupaHe Ha ekcrisiosusu)?
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® OcHosHuUssIM Qu3aliH Ha Hosusi sI0peH 610K npoekmupaH U € 3a
u3dbpKxaHemMo Ha ydapHu 8bJIHU MO0 HassieaHe? AKO criydasim € makbe: We
uma Jiu 8b3MOXXHOCM da ce rnoco4yam cmotliHocmume Ha du3aliHa?

Moxapu

3aknoyeHneto B goknaga 3a OBOC (2013 r.,, maea 6.2.8) OTHOCHO
NoTeHUManHoTO Bb3AeNCTBME, MOPOAEHO OT BBLHLUHM NOXapu, He € HambiHO
pa3bupaemo, MOHeXe CbOoTBEeTHaTa WHdopMaUWUs ce Cbabpka B oOTAeneH
OOKYMEHT, KOWTO He e Hanu4eH. lMopagu Tasu npuvymHa Bb3HUKBA CIEOHUST
BBLMNPOC:

Bwripoc

® [lle uma nu eb3MoxxHocm Oa ce npedocmasu roseye UHpopmMaulsi OMHOCHO
rnposedeHume aHanu3u U MexHUsl OCHO8eH Mo0xod Mo OMHOWEHUEe Ha
CbOpbXeHuUssima Ha nnowadkama Ha AEL ,Ko3nodyi“ u nnaHupaHume
2azosu mpbborposodu?

Opyru BLHLWHK cOUTUA

BBbHLUHWM HaBOOAHEHUS

Bb3 ocHOoBa Ha uHopmauwsita, npegocTaBeHa B BG-NR (2011 1),
HanpaBeHOTO 3aknyeHne B goknaga 3a OBOC (2013 r., rmaBa 6.2.6), ye

nnowagkata Ha AELl ,Ko3snogyn“ e 3awwmrteHa cpelly HaBOLHEHUS, Ce cuMTa 3a
nobpe 0b6ocHOBaHO.

Kato ponbnHeHne BG-NR (2011 r.) n paBHONOCTaBEHUAT ObpKaBeH JOKNag OT
ENSREG (2012 r.) noco4ysaT, 4e € Bb3MOXHO BBLHLUHO MPOHWKBaHe Ha Boda B
HAKOW MOCTPOWMKU Ha cbuecTByBawaTta AEL|,, kbaeto Han-HWCKOTO KOTa Ha
ObXOOBHA Boda WnM KaHanusaumsa ce Hamupa nog 32,93 m. Nopagu Tasu
NPUYMHa Bb3HUKBA CNeaHUAT BbMPOC.

Bwrpoc

® /[I3uckea nu rnnaHupaHemo 0a Ce U3KIYU [POHUK8aHemo Ha eoda 6
cbomeemHume rnocmpoulku Ha H5B 4pes dbxdoeHa eoda uru KaHau3ayus,
Kamo ce nipednpuemam adekeamHu MEPKU Mpu MpoekmupaHemo?

EKCTpeMHU BETPOBE 1 TOpHaAa

Doknagbt 3a OBOC (2013 ., rmaBa 6.2.7) He npeacTtaBs nHdopmaumst OTHOCHO
D©asncHNTE CTOMHOCTM Ha AuM3ariHa cpeLly BATbPHO HaTtoBapBaHe. [opagun Tasu
npu4YMHa He e SICHO Aanu e 6baaT NoKPUTU U HaToBapBaHUS, NMPUYMHEHN OT
TOpHaJa, Hanpumep nopagu MNpoeKkTUpaHe cpeLly Opyrv Bb3gencTBus (KaTto
Bb3OYLUHM BbITHWU NOA HansiraHe).

B poknaga 3a OBOC He ce obcbxpaT ApPYrM €KCTPEMHU METEOPOSIOrMYHM
Bb30EeNCTBUSl, OCBEH NOPOAEHUTE OT BETPOBE U TOpHaaa.

Bb3HukBaT cnegHute BBbMPOCKN OTHOCHO Bb3MOXHUTE Bb34eNCcTBuS, NPpU4YNHEHN
OT TOpHada 1 Apyrn MeTeoposiorm4Hn ycrnoBus.
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Bwnpocu

® [lle 6wOam U MOKpumMU HamogeapeaHus, PUYUHEHU om mopHada,
Hanpumep nopadu rfpoekmupaHe cpewy Opyeu eb3delicmeus (kamo
8b30yWHU 8bJTHU 1100 HarnseaHe)?

® Kakeu cmolHocmu Ha du3aliHa we 6wlam rpuemu 3a Hosusi si0peH 6r10K
OMHOCHO MbJIHUSI CMIEKMbp MemeoposioeuyHU eb3delicmeusi (Harpumep
8b30elicmeusima, omHeceHU KbM cmpec mecma Ha ENSREG)? Kakea e
cbomeemHama 8eposimHOCM 3a npesuwagaHe?

AHanun3 Ha aBapuu

TpeTvpaHeTo Ha aBapuu (MOKPWUTU OT MPOEKTUPAHETO W TEeXKW asBapun) B
poknaga 3a OBOC (2013 r.) e mHoro o6wo. He e npegocraBeHa 3HaunTenHa
4YacT OT CbOTBeTHaTa I/IHq.)OpMaLI,I/IFl, KaTo Hanpumep CnnucbKa C pasrnegaHu
NMOKPUTU OT NPOEKTUPaAHETO aBapuu, epekTUBHOCTTa Ha cneumanHutTe yHKUUm
Ha HAB oTHOCHO npefoTBpaTABaAHETO M CMeKYaBaHeTO Ha nocrneguuute oT
TEXKN aBapun, KaKTo U CLieHapUK 3a TEXKM aBapuu.

Hoknagbt 3a OBOC nocouBa, 4ye e u3cnegBaH U aHanuaupaH ronsim obem
TexHnyecka uHdopMauMss W OaHHW. Bbnpekn TOoBa He npucbcTBa Mo-
HaTaTbLHO MOSICHEHME HAa TOYKUTE, KOMTO Ca W3PMYHO MOCOYEHW BbLB
BbBedeHMeTo Ha rmaea 6 oT pgoknaga 3a OBOC. Cobwo Taka HAma
npegoctaBeHa WMHGOPMAaLMA OTHOCHO HayuHa, Mo KOWTO ca B3eTu nof
BHMMaHue ycBoeHuTe oT dykyLumma ypoum.

OTHOCHO KONMYecTBOTO OCBODOAEH MaTepuan 3a MOKpUTUM OT MPOEKTUPaHETO
aBapuun, cTaHoBUWETO C npenpaTtka kbM EUR, ye cboTBeTHaTa aBapus uma
BEPOSITHOCT 3a Bb3HMKBaHE C MpubnM3MTenHa CTOMHOCT OT 10° Ha roguwHa
6a3a, He MOXe HefBycMMUCNEeHO Aa ce 3aknoum oT EUR. MNMopagn ToBa Tpsbea
Ja ce NpenocTaByn No-HaTaTbLUHO MNOSICHEHME.

lMpepocTtaBeHata B poknaga 3a OBOC wuHdopmaumsi He e goctaTb4yHa 3a
OUueHKa Ha noTteHuuanHute pagnaunoHHU nocnenctBuA, NPpUYNHEHU OT TEeXKKU
aBapuun. Heobxoguma e gonbrHuTenHa UHGOpMaunsi OTHOCHO TexHuMdeckaTa
0b0CHOBKa Ha KOnM4yecTBOTO 0cBobOAEeH MaTepuan npu Texka aBapus. [Nopagn
Tasu npuyMHa He € Bb3MOXHO Aa Ce NOTBbPAMW, Ye KOMNMYeCcTBOTO ocBoboaeH
MaTepuan npu TEeXKW aBapuu, NpeacTtaBeHo B goknaga 3a OBOC (2013 r.,
rmasa 6.1.3.3), npeacrtaeBnsBa ropHa rpaHuua. TpsbBa ga ce npefocTasu
OTrOBOpP Ha CnegHus BbNPOC OTHOCHO KONMYECTBOTO OCBOBOAEH MaTepumarn npu
MOKPUTK OT NPOEKTUPaHETO aBapum:

® Kakea e moyHama epb3ka Mexdy cmaHosuuemo 8 Ooknada 3a OBOC, ve
cbomeemHama agapusi UMa 8epOsimHOCM 3a 8b3HUK8aHe CbC CmolHocm
om npubnusumesHo 1 0°° Ha 2oduwHa 6a3sa, u EUR?

OTHOCHO OTKIIOHEHWETO OT KOMMYecTBOTO ocBoBGodeH MaTepuan npu TEXKU
aBapuM M BBMNPOCHLT Janyu To NpencTaBnsaABa ropHa rpaHula Bb3HUKBAT
crnegHuTe BBLMPOCKM — [OOKOMKOTO OTrOBOPUTE Ca KOHKPETHWM 3a JadeH Tun
peakTop, Te TpsiGBa Oa ©ObOaT MpegoCTaBeHWM 3a BCEKU pasrnexgaH Tun
peakTop:
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Bwripocu

® Kakeu uHuyuupawu cebumusi ca pasanedaHu o speme Ha oripedesisHemo
Ha 8b3MOXHU CbCMOSsIHUE 3a rnospeda Ha akmusHama 30Ha? PasanedaHu nu
ca cbcmosiHUe Ha nospeda Ha akmueHama 30Ha, 8b3HUKealu ropadu
cvbumuss cbC 3aobukansHe Ha npedrnasHama obsueka? Kaksu
paswupumersiHU 3a NpoeKkmupaHemo ycosus (Harnpumep 8bHWHU Cbbumusi
omen0 npoekmupaHama 6a3a) ca pasanedaHu?

® Kakgu ca 4Yecmomume Ha CbOMEEMHUME CbCMOSHUS Ha rnoepeda Ha
aKkmueHama 30Ha U HUBOMO Ha cmamucmudecka rpasdorio0obHocm Ha
me3u yecmomu?

® Kak npunoxeHu npedocmaseHume 6 NRC (1995 e.) cmeneHu Ha
oceobox0agaHe KbM OMK/IOHEHUemMO om Kojudecmeomo o0c8obo0eH
mamepuan? o kakbe Ha4yuH e 83ema oo 8HUMaHUE 8eposIMHOCMmMa, 4e
Konudecmeama oceobodeH mamepuar, rnocodyeHu 8 NRC (1995 2.) moxe da
He ca MpunoXumu 3a 20puso, obib4eHO 00 BUCOKU HUBa Ha u32apsiHe (8
usnuwsk om okoso 40 GWD/MTU)?

® Kakgu u3UCK8aHUsI ca MPUSIOXKeHU KbM fomeHyuanHume docmasqyuyu Ha
A0peHomo CbOpBbXeHUe 0 OmHoweHue Ha OecbuHUpaHemo Ha
Konudyecmeomo oceobodeH Mamepuar rnpu mexka agapusi? 1o kakbe Ha4uH
ca u3riosi3eaHu me3u U3uckeaHusi ca ornpedesisHemo Ha Oena Ha HyKiudu,
0c80600eHU 8 oKosITHama cpeda?

® Kornko echekmusHU U U30BbPXIIUBU ca cucmemume 3a b6e3onacHocm, Kakmo
u Mepkume 3a rnpedomepamsieaHe U CMeK4YagsaHe Ha rnocneduyume om
MmeXKuU agapuu 8 criyqal Ha pas/iu4yHU pas3wupumernHu 3a npoekmupaHemo
ycrosusi (Haripumep 8bHWHU Cbbumusi omeb0 npoekmupaHama 6a3sa)?

® Kakeu 3asioeHU 8 rpoekmupaHama 6as3a u omeb0 Hesl cueHapuu 3a
aeapuu ca pasanedaHu?

® Kakea e yecmomama Ha cueHapuume C 2ofismMa cmerneH Ha paHHO
oceoboxOasaHe?

® Kakeu cmolHOCMU ca npedrnonoXeHU OMHOCHO eghekmusHocmma Ha
3a0bp)xaHemo Ha paduoakmueHU Hykudu 8 ueHmpasama? Kakea e
mexHuyeckama obocHo8ka 3a me3u cmoliHocmu?

® [IpednionoxeHomo oceoboxdasaHe Ha Cs-137 (30 TBq) esemo nu e
dupekmHo om ,Hapedba 3a ocuesypsisaHe Ha 6e3onacHocmma Ha
amomHume enekmpoueHmpanu” BNRA (2008 2.)?

® Kakeu cueHapuu 3a asapuu U CbOMEEMHO Kakeu CbCMOSIHUS Ha 3a0bpxXaHe
8 UeHmparsnama ca rpeueHeHu 3a rnPakmu4ecko eqluMuHUpaHe?

® Kakeu apa2ymeHmu eapaHmupam Heobxodumama 8ucoKka cmerneH Ha
yeepeHocm 3a CcuyeHapuume Uufu 3a CcbCmosHuama Ha UeHmparnama,
CbOMBEMHO CbCMOSIHUSI 3a 3adbpXaHe, KOUmo ca [peueHeHU 3a
rpakmu4ecKo efluMuHupaHe?

® [lo Kakb8 Ha4yuH ca e3emu o0 eHUMaHue yceoeHume om ®@yKywuma
ypouu?
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TpaHcrpaHU4HU Bb3OeNCTBUSA

masa 11.4 ot goknaga 3a OBOC (2013 r.) ce oTHacs 3a TpaHCrpaHU4HUTE
Bb3OencTeusa Bbpxy Penybnvka ABCTpUSA, KOUTO ca NPUYUHEHU OT CEPUO3HMU
aBapuu. Cnopea goknaga 3a OBOC aHanuanTe Ha TeXKM aBapum C KONM4eCcTBO
ocBoboaeH Mmatepuan Cs-137 ot 30 TBq noTeBbpxaaBaT OTCbLCTBMETO Ha
paguaumoHHn puckoBe 3a Penybnuka ABctpus.

Camo pesyntaTy oT nogpobHuTe oueHkn Ha Be3onacHOCTTa 3a pasrfnegaHuvs
TMN peaktop Ha npeanoxeHns HAB we noO3BONAT W3KNIOYBAHETO Ha
KonuyectBo ocsoboaeH matepuman, no-ronamo oT 30 TBq — B cnyyam ye moxe
4a Ce [OoKaxe W3BbH CbMHEHME, Ye He MOXe [a Bb3HWKHE MO-roNAMO
KonmMyecTBo ocBobogeH martepuan (,MpakTudecko enumuHupaHe“). Bce oule
HsIMa HanuyHu nogobHW pesynTtatu. CriegoBaTenHo KonmyecTBoTo ocBoboaeH
mMaTepuan 3a Hafnpumep CueHapuil C Heycrnex Npu paHHO 3agbpXaHe unu
3ao06ukansHe Ha 3agbpXxaHeTo TpsibBa Aa ce aHanuampa kato yact oT OBOC.

M3uncnenmaTta 3a Texkm aesapum Ha nnowagkata Ha AEL ,Kosnogyn* c
KonuyecTtea ocBobogeH MaTtepuarn, u3nonssaHu B npoekta FLEXRISK (2013 r.)
unu B NpoyyBaHe oT HopBexknsi opraH no pagvauunoHHa 3awmta (NRPA 2012
r.), NokaseaT Bb3MOXHUTE Mocrnegmumn 3a ABCTpUS, JOKATO 0CBOOOXOaBaHETO
Ha 30 TBqg Cs-137 He ce o4akBa ga Nnpuy4nHM nogobHun nocneaunum.

Mpn noTeHumnanHo oceoboxaasaHe Ha Cs-137 B pasmep 54 460 TBq (kakto e
n3non3saHo B npoekta flexRISK) n cnpsMO KOHKPETHUM MeTeopOosiorMyHu
YCINOBMUS L€ Bb3HUKHE 3HAYMTENHO 3aMbpCsBaHe Ha aBCTPUICKA TEPUTOPUS.
lMoBeyeTo o6GnactM Ha ABCTpust nokaseaT oTnaranHms Hag 10 kBg/m2.
LleHTpanHaTa yacT Ha cTpaHaTa e 6bae 3ambpceHa cbec 100 go 200 kBg/m2.
Pesyntatute nokaseart 4e 4OpPU ako KONMMYECTBOTO OcBobOAEH MaTepuan e no-
Marnko oT ¢paktop OT 20 — KaKTO € U3MOoM3BaHoO B U3YUCIEHnATa Ha HopBexkus
opraH 3a pagmaumoHHa 3awmTa (2800 TBq) — nsuncneHute otnaraHms Ha Cs-
137 Bbpxy ronemm obnactn nokaseat ctomHocTn Hag 1 kBg/m?, kato no T03m
HauuMH JocTuraT npara 3a 3aJeycTBaHe Ha MEpKU 3a MWHTEpPBEHUMS B
3emegenneTo Ha ABCTpuUS.

ABCTPUICKUTE €eKCnepTU npenopbyBaT Aa Ce W3YUCNAT nocneacTeusTa oT
TeXKa aBapusi C ronsima cterneH Ha ocBoboxdaBaHe KaTo LOMbIIHEHWE KbM
cueHapusi ¢ orpaHMyeHo ocBoboxaaBaHe, npeactaBeH B goknaga 3a OBOC
(2013 r.), NoHexe edeKkTMTe MoraT [a ca AbJAroCPOYHM U C  LUMPOKO
pasnpocTpaHeHne 1 MoraTt Aa 3acerHaTt 4Opu ObpKaBu Kato ABCTPUS, KOUTO He
rpaHmyaTt gupekTHo ¢ Bvnrapmsa. Cblio Taka npenopbyBaT ga ce NpefocTaBu
nogpobHa wHdopMauMss OTHOCHO nporpamara, KOsiTO € W3nons3BaHa 3a
nauucnasaHeTo Ha gucnepcusata (ESTE EU Kozloduy).

KaTto usano nHdopmauumsita, KOSATO ce cbabpxa B goknaga 3a OBOC (2013 r.)
He Mo3BOJIsIBA CMUCMEHa OLeHKa Ha eheKTUTE, KOUTO Bb3MOXHUTE aBapuun Ha
nnowaakata Ha AEL ,Kosnogyn“ we mumat Bbpxy TeputopusaTa Ha ABCTpUS.
AHanM3bT Ha Bb3MOXHO HaW-NoOWNS CLEeHapuii Lie 3aTBOpY Tasu npasHuHa U
LLle MO3BOMM OMCKYTUPAHETO Ha Bb3MOXHUS edbekT 3a ABcTpusi. ToBa Tpsibea
Ja ce B3eMe Nnof BHMMaHWE B NO-HAaTaTbLUHOTO pa3BUTWE Ha npouegypara no
OBOC.
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Bwripocu

® [loknadbm 3a OBOC (2013 2.) criomeHaga, 4Ye bazama OaHHu ESTE EU
Kozloduy cnObpxa Konuyecmea o0ce0600eH Mamepuars, C€8bp3aHUu C
ompabomeHOMoO 20puUBO U asapuu npu pasfiudyHU Huea Ha rnospedu Ha
3awumHama obsueka (medyose 8 3auumHama obsuska). Om aredHa mo4yka
Ha ascmpulickume ekcriepmu me3u Kosudecmea ocgobodeH Mamepuar ca
om eonam uHmepec. lle uma U 8b3MOXHOCM 3a npedocmassiHemo Ha
Konudyecmeama oceobodeH mamepuarn?

® [lle uma nu eb3moxHocm da ce ripedocmassm Korudecmeama oceobo0eH
Mamepuarn npu cuyeHapuu Ha asapuu 8 00Nb/IHEHUE KbM OHE3U, U3r1o/i38aHu
8 ESTE EU Kozloduy, koemo we 8K/o4uU asapuu CbC CbXpaHs8aHemo Ha
ompabomeHomo 2opueo 3a pasanexdaHume murnose peakmopu Ha HAB ¢
us4yucrieHa Yyecmoma Ha 2o515iMo oceoboxdasaHe (YIMO) nod 1*10E-7?

® Moxe nu Oa ce npedocmasu UHGhopMmayusi 3a u3rosizgaHama rpoepama
ESTE EU Kozloduy? 3awo npogpamama ESTE EU Kozloduy u
u3rionsgaHume 8x00HU Mapamempu (8K/IIOHYUMESTHO Memeoposioa2uYHU
cyeHapuu) ca cyumaHu 3a [0o0X00AWu 3@ U34ucrisieaHemo  Ha
Obri20cpoyHUMeE ehekmu 8bpxy Aecmpusi?

® Moxe nu da ce npedocmasu riogeve UHhopMayusi OMHOCHO pe3ynmamume
om u3syucrisieaHemo Ha oducrnepcusima? Hanpumep 3awo ca npedocmaseHu
camo pesynmamu 3a pascmosiHue om 200 km, dokamo pa3cmosiHuemo 3a
npeHacsiHe Ha paduoakmueHu cybcmaHyuu 3a 48 yaca cbC CKOpOCm Ha
esimbpa om 2 M/cek unu 5 m/cek € cbomeemHo 0koso 346 km unu 864 km?

® [IpedsudeHo nu e Oa ce npuroxam 6cudyKume Yemupu Kpumepusi 3a
oepaHu4eHo 8b3delicmaue Ha EUR, kakmo e npedHazHa4vyeHo 8 EUR? 3auwo
KOHKpemHume Kpumepuu 3a oegpaHu4yeHO eb3delicmeue Ha EUR He ca
yumupaHu npu mpume pasanedaHu criydass 8 mabnuua 6.1-7 e doknada 3a
OBOC (2013 2.), a camo Kpumepusim 3a UKOHOMUYECKO 8b30elicmsue?

® 3auwo usyucrneHume Ao3u 8 criyyal Ha mexka asapusi Ha AEL] ,,TemenuH” 3
u 4 ca cbwume kamo npedcmaseHume 8 doknada 3a OBOC (2013 e.) 3a
Hosusi i0peH 610K ?

YHpaBneHMe Ha paagnoaKTUBHU oTNaabUuun

ObpxaBHoTO NpegnpuaTtune ,PaguoaktneHn otnagbum” (AMNPO) e oTroBopHO 3a
yrnpaBrneHnmeTo Ha paamMoakTuBHM oTnagbum B benrapms. KoHkpeTHuTe nnaHose
3a ynpaBneHMeTO Ha pagvoakTUBHM OTnagbuM € onucaHo B Obnrapckata
,CTpaterma 3a ynpaBneHMeTo Ha OTpaboTEeHOTO SAPEHO TOpMBO W
paguoaktMeHu otnagbum go 2030 r.“, nopagn KOeTo CbObpXaHWETO Ha
poknaga 3a OBOC, «koeTo 3acara pagvoakTMBHUTE OTnagbuu, He e
aHanusmpaHo B nogpobHocTH.

CwrnacHo Oupektusa 2011/92/EC, npunoxeHue IV a, onncaHneTo Ha NpoekTa,
BKMOYBALLO NpUbNu3aNTEnHa oueHKa no TUM UM KONMMYECTBO Ha O4vYakBaHUTE
ocTaTbUM M €MuCMM BcrieacTBue Ha pabotata Ha npegnaraHvs NpoekT, e
3a0bMKUTENHO M3NCKBaHe 3a goknaaa 3a OBOC.

Hoknagbt 3a OBOC npegoctaBa WHpoOpMaumMsi OTHOCHO MPOrHO3HUTE
KonuyectBa Ha otpaboTeHo sigpeHo ropmeo (OAlN). MNoHexe KonM4ecTBOTO Ha
0TpaboTEHOTO AOPEHO FrOPMBO BbB BUCOKA CTEMEH 3aBMCM OT Tuna peakTop,
KOMTO BCe olle He e usbpaH, KonumyecTBaTa Ha 0TpaboTEHOTO SiAPEHO rOpPUBO
Bapupar ApacTU4HO.
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CbLLOTO BaXu M 3a KONMYecTBaTa KOHOVULMOHUPAHM HUCKO- N CPEeAHOAKTUBHM
oTnagbun — we ObaaT NpousBeXxaaHn HUCKO- U CPeaHOAKTMBHM OTNaabumM OT
180 m® go 250 m® Ha roguHa. He e npegocTtaBeHa MHGopMaums OTHOCHO ToBa
KOW TWUMOBE peakTopyM Npou3BexaaT CbOTBETHO KOM KONMUYEeCTBa HUCKO- U
CpeaHOaKTUBHM OTNaabLM UNK Kak ToBa cboTBeTCcTBa Ha EUR, kouTo nauckear
reHepupaHe Ha He noseye oT 50 M® HUCKO- U CpeaHOaKTUBHM OTnagbuu Ha
1000 MW Ha roguiuHa 6a3a.

Hoknagbt 3a OBOC npepocTaBsi MHOpMaLUMsS OTHOCHO 3a CbLUEeCTBYBaLLMTE
CbOPBXKEHNA — faney no-Manko UHopMauus e NpegocTaBeHa 3a HOBUS SOPEH
6ok, KOMTO € JencTBUTENHATa Tema Ha camusi goknag 3a OBOC. Hanpumep
pPELLEHNETO HAa BbMpoCa 3a BPEMEHHOTO M OKOHYATENIHOTO CbXpPaHeHWe Ha
oTpaboTeHoTO sAapeHo ropuso oT HAB e ocTaBeHO 3a NO-KbCHO; BbMPEKN Ye e
BM3UpPaH OTBOPEH FOPMBEH LINKBI1, BCE OLLE HE € U3KIMHYEH U 3aTBOPEH rOPUBEH
LUMKBI.

OT rnegHa Touka Ha aBCTPUICKUTE ekcnepTy TpsibBa ga ce NpedocTaBy noBeve
MHGOPMaLUMA 3a o4yakBaHMTE KONMMYecTBa Ha paavoaKkTUBHMTE oTnagbun —
TpsGBa UM Oa ce OTrOBOPU Ha OTBOPEHWUTE BBMNPOCU OTHOCHO OTPaGOTEHOTO
ropuBo, UNu Aa ce NpenocTaBy BpeMeBa pamka, B KOATO e 6bae OTroBOPEHO
Ha Te3n BbMPOCHU.

Bwripocu

® Koea we 6bde 83emo peweHuemo Oanu 8 6bdewe we ce 8Hedpu OMeopPEeH
usiu 3ameopeH 20pUBEH UUKbI?

® BpeMeHHO cbxpaHeHue Ha ompabomeHomo S0pPeHO 20puso 8 criy4ali Ha
omeopeH 2opuseH UukbI: Llle 6b0e slu pa3wupeHo cbuecmsysauiomo Cyxo
XpaHunuuwe 3a ompabomeHo s0peHo 2opuso (CXOSAIl), sa Oa noeme
ompabomeHomo SIOPeHO eopuso om Hosusi sI0peH OrioK, unu we ce
usrnonizeam omaoesiHu CbopbXeHUs1? Moxe nu cbw,o maka da ce u3nonssa u
we ce usfnonssa U CbWecmsysaujomo MOKPO XpaHUIuue 3a ePpemMeHHO
CbxpaHeHue (xpaHunuwe 3a ompabomeHo si0peHo 2opueo Ha XOSI) 3sa
Hosusi A0peH b110K?

® /Ib/120CPOYHO ChbXpaHeHue Ha eucokoakmueHu omnadbyu: Kakeo e
MeKywomo CbCMOosIHUE Ha MaaHupaHomo u3gpaxdaH Ha Ob/i20CPOYHO
XpaHunuue ¢ nepuod 3a abMuHUCMpPamueeH KOHMPOII, KOUmo He € Mo-KbC
om 100 200uHU 3a 8UCOKOaKMUBHU omnadbyu, U Kameeopus 3a
cpedHoakmueHU si0peHu 2b, criomeHamo & Ooknada 3a OBOC (2013 e,
enasa 2.3.3)?

® Kanayumembm Ha MeKyw,0mo XpaHunuwe 3a epeMeHHO CbXpaHsieaHe Ha
HUCKO- U cpedHoakmueHU omnadbuu docmambyeH U e, 3a Oa rnoeme u
HUCKO- U cpe@HoakmueHUme ommnadbyu om Hogusi A0peH 6510K?

® Kakeu Konudecmea KOHOUUUOHUPaHU HUCKO- U cpedHoakmueHuU omnadbyu
we 6brd0am rnpouseexdaHu om pasiudHUMe murioee peaxkmopu/c Kou Huea
Ha akmusHocm?
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OCHOBHMU 3aKn4YeHuUs

EkcCnepTHUAT ekun [JOCTUrHa A0 CrieAHUTE OCHOBHM 3aKII0YeHuUA:
Twun peaktop

® VHcdopmaumsaTa OTHOCHO MeToauTe W pes3yntatuTe OT aHanu3nTe 3a
6e30nacHOCT Ha pasrnexgaHutTe TUMOBE pPEeakTopu M CbliO OTHOCHO
U3NCKBaHMATa 3a 6€30MacHOCT (BKIOYMTENHO B3EMAHETO NOA BHUMaHWE Ha
HayyeHuTe cnep OykylumMma ypouu M U3MOM3BaHETO Ha KoHUenuusita 3a
MpakTM4ecko enMMUHMPaHe, Korato MOCMegHOTO €  MPUIoXKMMO) Mo
OTHOLLEHME Ha HOBWSA siapeH Bnok e HegocTaTbyHa.

OueHKa Ha nnouwjagkarta

® CeunammnyHaTa ONacHOCT Npu nrowiagakarta e H1ucka. OcBeH ToBa NpPoyyYBaHeTo
3a CeN3MMYHM ONAcHOCTM € n3BbpLueHo npeau 20 roguHw.

® loknagbT 3a OBOC He npepoctaBa scHa MWHQoOpMauus OTHOCHO
onpepensHeTo Jo KakBa cteneH HAB e e npoekTupaH 3a nsgbpXkaHe Ha
npegnonaraemMo pasbuBaHe Ha ronsM MbTHUYECKM UMM BOEHEH neTaTeneH
anapar.

® [loxapy M U3TUYaHMSA Ha OMacHM TEYHOCTW W rasose: 3aknoyeHusiTa B
poknaga 3a OBOC, kouTo ce OTHAcAT KbM Te3W TEMU, He Ca HambiHO
pa3bupaemu, noHexe CbOTBETHaTa MHMOPMaLUS Ce CbabpXa B OTAENHM
OOKYMEHTW, OO0 KOWUTO EKCNepTHMAT eKkun HaMa AocTbh. Hama craHoswuwe
janu ca B3eTW NOA BHUMaHue CbOTBETHWUTE Bb3OENCTBUSA, MPUYMHEHW OT
TpaHcnopTupaHu B 65iM30CT A0 nnolaakara ekcrnmnosvBu.

® B3 ocHoBa Ha WH(opmauusTa, koAaTo e npegoctaseHa B BG-NR (2011 r.),
3aknoyeHreTo B goknaga 3a OBOC, ye nnowagkata Ha AELL ,Kosnogyn® e
3alluTeHa cpeLLy HaBogHeHus, narnexaa gobpe o60CHOBaHO.

® B poknaga 3a OBOC Hsama npepgoctaBeHa uWHdopmauusa 3a 6asoBute
CTOMHOCTW Ha MPOEKTMPaHETO Cpelly BATbLPHO HaToBapBaHe. [opagu Tasu
npuvyMHa CbLO Taka He € SICHO danuv we 6baaT NokpuTM HaToBapBaHUS,
npuynHeHn oOT TopHada. B pgoknapa 3a OBOC He ce obcwxagat apyrm
€KCTPEMHM METEOPONOMMYHN Bb3OENCTBUS, OCBEH NOPOAEHUTE OT BETPOBE U
TOopHaaa.

AHanu3 Ha aBapuu/TpaHCrpaHU4HO Bb3AencTBue

® [lpepoctaBeHaTa B goknaga 3a OBOC uHdopmauus He e goctaTbyHa 3a
OueHKa Ha noTeHuuanHuTe pagvauuMoHHU MOCNEeACTBUS, MNPUYMHEHM OT
TeXKN aBapun. Heobxogmma e gonbrHUTENHA MHAOPMALMS, BKIIOYUTENHO
CMUCBK C pasrfiefaHnTe NOKPUTK OT MPOEKTMPaHeToO aBapum, edpeKTMBHOCTTa
Ha crneunanHuTe  YHKUMM  Ha  HOBMA  SApeH Onok  OTHOCHO
npegoTBpaTsaBaHETO M CMeKYyaBaHeTO Ha Mocneauuute OT TeXKU aBapuu,
Kakto M UHGOpMauUns OTHOCHO TexHuW4eckata OBOCHOBKA Ha KONMMYECTBOTO
ocBoboaeH MaTepuan npuy Texka aBapus.

® Cnopen goknaga 3a OBOC aHanuaute Ha TeXKW aBapum C KOMMYeCTBO
ocBobogeH martepuan Cs-137 ot 30 TBg noTBbpkAaBaT OTCbCTBUETO Ha
paguaumoHeH puck 3a Penybnuka ABcCTpusa. Bbnpeku ToBa aBCTPUACKUTE
eKcrnepTun NpenopbyBaT Aa Ce U3YMCIAT NocneacTBUSATa OT TeXKa aBapud ¢
ronsgma cTeneH Ha OCBOOOXOaBaHe KaTO AOMbIIHEHWE KbM CLEHapusi C
orpaHu4eHo ocBoboxgaBaHe, npeacTaBeH B Aoknaga 3a OBOC.
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1 INTRODUCTION

Background

Kozloduy NPP is the only nuclear power plant operating in Bulgaria. The NPP is
located in the Northwest of the country near the town of Kozloduy and the Ro-
manian border on the bank of the Danube River - at a distance of approximately
700 km from Austria.

At the site of Kozloduy, a total of six reactors (Kozloduy-1 to Kozloduy-6) went
into operation between 1974 and 1991. Because of commitments made by Bul-
garia in connection with its accession to the EU, the first four reactors were
shut-down before the expiry of their design lifetime (two units went offline in
2002, two units in 2006).

So currently, two reactors are in operation: Kozloduy-5 and Kozloduy-6 are both
Pressurized Water Reactors of the VVER V-320 type with a gross electrical ca-
pacity of 1,000 MW. (Both reactors are currently under procedure for operation-
al lifetime extension and possibly capacity increase.)

The Investment Proposal (IP) of the “Kozloduy NPP — New Build EAD” envisag-
es the construction of a new nuclear unit of the latest generation (Il or IlI+) with
installed electrical power of about 1,200 MW at the Kozloduy NPP site
(Kozloduy-7 or new nuclear unit “NNU”).

Environmental Impact Assessment

In June 2013, the Republic of Bulgaria notified Austria of the planned construc-
tion of a new nuclear energy unit at the nuclear power plant Kozloduy. Compe-
tent Bulgarian Ministry for the Environmental Impact Assessment (EIA) is the
Ministry of Environment and Water.

With reference to Art. 7 EIA Directive 2011/92/EU and Art. 3 Espoo Convention,
the Austrian Federal Ministry of Agriculture and Forestry, Environment and Wa-
ter Management informed the Bulgarian side that Austria would take part in the
transboundary Environmental Impact Assessment as the possibility of signifi-
cant transboundary impacts of the projects on Austria cannot be ruled out. Fur-
thermore, with regard to the scope of the EIA, Austria expressed its expectation
that the EIA-Report would contain a comprehensive analysis and assessment of
severe accidents with long range impacts in the environmental report. (letter of
26 June 2013).

In October 2013, the Bulgarian Ministry of Environment and Water sent the EIA-
Report of the investment proposal “Construction of a new latest generation nu-
clear unit at Kozloduy NPP site” to Austria — which is the main document of the
main proceedings of the EIA. The full report including annexes is available in
English (EIA-REPORT 2013), moreover, a non-technical summary and chap-
ter 11 of the EIA-Report (Transboundary Impacts) are available in German.

The applicant of the investment proposal is the company “Kozloduy NPP — New
Build EAD”. The applicant has assigned the Consortium “Dicon — Acciona Ing.”
with the development of the EIA-Report.
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The Umweltbundesamt (Environment Agency Austria) was commissioned by
the Austrian Federal Ministry of Agriculture and Forestry, Environment and Wa-
ter Management and the Province of Lower Austria to coordinate this expert
statement and assist in organizational matters.

The Austrian Institute of Ecology (Osterreichisches Okologie-Institut) in cooper-
ation with Helmut Hirsch, Adhipati-Yudhistira Indradiningrat, Oda Becker and
Mathias Brettner was assigned by the Umweltbundesamt to prepare the expert
statement at hand.

The goal of the expert statement at hand is to assess if the EIA-Report allows
for making reliable conclusions about the potential impact of transboundary
emissions. Therefore, particularly safety features, severe accident management
and the accident analysis with a focus on airborne transboundary emissions
and the potential impact to Austria are discussed. Questions were formulated
which need to be discussed during the consultation process within the EIA-
procedure.
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2 COMPLETENESS OF DOCUMENTATION

The transboundary EIA procedure is regulated within different legal bases. On
the level of international law, the Espoo Convention is applied — Bulgaria ratified
the Espoo Convention in 1995, the 1% and 2" amendments in 2007."

Furthermore, the EIA Directive 2011/92/EU is valid, which aims at standardizing
its member countries’ EIA laws. The Directive had to be translated into national
law by each EU member country.

The EIA Directive as well as the Espoo Convention contain a number of provi-
sions concerning the content of EIA-Reports.

The expert statement at hand does not aim at carrying out a comprehensive as-
sessment on whether or not the EIA-Report contains all the necessary infor-
mation according to the aforementioned regulations - only the fulfilment of se-
lected criteria is evaluated. The following table gives an overview on the legal
requirements and whether or not the topic is covered in the expert statement. If
it is, the table refers to the chapters of the expert statement which deal with the

topic in question or gives a short answer to the topic right away.

Criterion Espoo-Konvention Annex Il Directive 2011/92/EU Annex IV Chapter
Description of the a) A description of the pro- 1. A description of the project, in- Chapter 3
project posed activity and its pur- cluding in particular the physical
L . Chapter 4
pose characteristics and an estimate,
by type and quantity, of expected Chapter 5
residues and emissions resulting Chapter 8

from the operation of the pro-
posed project

Alternatives und Zero
Alternative

b) A description, where ap-
propriate, of reasonable al-
ternatives (for example, lo-
cational or technological) to
the proposed activity and
also the no-action alterna-
tive

. An outline of the main alterna-

tives studied by the developer
and an indication of the main
reasons for this choice, taking in-
to account the environmental ef-
fects

see text below this ta-
ble

State of the Envi-
ronment

c) Description of the environ-
ment likely to be significant-
ly affected by the proposed
activity and its alternatives

. A description of the aspects of

the environment likely to be sig-
nificantly affected by the pro-
posed project

not considered within
the expert statement

Environmental Im-
pact

d) A description of the poten-
tial environmental impact of
the proposed activity and
its alternatives and an es-
timation of its significance

. A description of the likely signifi-

cant effects of the proposed pro-
ject on the environment resulting
from e.g. the emission of pollu-
tants or the use of natural re-
sources

only concerning acci-
dents and
transboundary im-
pacts:

Chapter 5

Chapter 6
Chapter 7

Mitigation measures

e) A description of mitigation
measures to keep adverse
environmental impact to a
minimum

. A description of the measures

envisaged to prevent, reduce and
where possible offset any signifi-
cant adverse effects on the envi-
ronment.

only concerning acci-
dents and
transboundary im-
pacts:

Chapter 5

Chapter 6
Chapter 7
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Criterion

Espoo-Konvention Annex Il

Directive 2011/92/EU Annex IV Chapter

Methods

f) An explicit indication of

5. The description by the developer
of the forecasting methods used
to assess the effects on the envi-
ronment referred to in point 4.

only concerning tech-
nical solu-
tion/accidents/
transboundary im-
pacts:

Chapter 5
Chapter 6
Chapter 7

predictive methods and un-
derlying assumptions as
well as the relevant envi-
ronmental data used

Gaps in knowledge
and uncertainties

g) An identification of gaps in 8.

not considered within
the expert statement

An indication of any difficulties
(technical deficiencies or lack of
know-how) encountered by the
developer in compiling the re-
quired information.

knowledge and uncertain-
ties encountered in compil-
ing the required information

Monitoring

h) Where appropriate, an out-

not considered within
line for monitoring and the expert statement
management programmes

and any plans for post-

project analysis

Non-technical sum-
mary

A non-technical summary 7.
including a visual presenta-
tion as appropriate (maps,
graphs, etc.).

A non-technical summary of the A non technical sum-
information provided under head- mary has been provid-
ings 1 to 6. ed

Transboundary Im-
pacts

Art. 7 Par. 1a of the EIA Directives
stipulates that together with the de-
scription of the project, any availa-
ble information on its possible
transboundary impact has to be
given.

Chapter 7

50

Alternatives und Zero-Alternative

The EIA-REPORT (2013, CHAP. 2.1-2.4) describes the considered alternatives in
terms of location (chapter 2.1), the considered alternatives for associated infra-
structure during the construction and operation phase (chapter 2.2), the alterna-
tive options for building the NNU (chapter 2.3) and the zero alternative (chap-
ter 2.4).

Four alternative locations at the NPP Kozloduy site are under consideration —
chapter 2.2 shows how these sites differ in relation to infrastructure require-
ments. A final alternative of the site hasn’t been selected yet, but site 2 is stated
the priority option (EIA-REPORT 2013, CHAP. 12). While the differences of the
four considered locations at NPP Kozloduy are discussed, no alternative sites
are mentioned as other nuclear sites than Kozloduy are deemed a mere theo-
retical alternative. Questions regarding the different site are discussed in chap-
ter 3 “Description of the project”. EIA-REPORT (2013, CHAP. 2.3) on the alterna-
tive options for building the NNU is evaluated in chapter 4 “Reactor type” of the
expert statement at hand.

The electrical power of the new unit has been determined, at least roughly
(“about 1,200 MW”). However, the reactor type has not been selected yet. The
description provided in the EIA-Report regarding the reactor types considered
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for the NNU only gives basic and general information on the reactors. There-
fore, there are open questions concerning the “description of the project” re-
quired by the EIA-Directive and the Espoo Convention (see chapter 4.4).

Regarding the zero alternative, two alternative options are described as theo-
retically available:

1. Try to find another site for construction of the required nuclear capacity
elsewhere in the country;

2. Completely put an end to all surveys and activities for building new nuclear
capacity anywhere in the country.

Alternative 1 is only a purely theoretical alternative according to the EIA-Report
as NPP Kozloduy is the only operating site in Bulgaria and the Belene NPP pro-
ject has been cancelled for the time being in favor of the construction of a new
unit in Kozloduy.

Alternative 2 (the zero alternative) would, according to the EIA-Report, contra-
dict the objectives laid down in the country’s National Energy Strategy for
launching new nuclear capacities and increasing the share of electric energy
generated by nuclear power plants by 2020. The needed new energy capacity
would most likely have to be provided by thermal power stations of 1,000-
2,000 MW at new sites instead. The key environmental consequence men-
tioned by the EIA-Report would be the increase of greenhouse gas, SO,, NO,
and dust emissions. Therefore, option 2 is considered not advisable by the EIA-
Report.

As a detailed evaluation of Bulgaria’s energy policy is not a topic of the expert
statement at hand, the statement that the needed new energy capacity would
most likely have to be provided by thermal power stations cannot be judged.
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3 DESCRIPTION OF THE PROJECT

3.1  Treatment in the EIA-Report

A new nuclear unit (NNU) is planned to be built at the Kozloduy site. The NNU
is expected to be a pressurized light-water reactor of Generation Ill or I+ with
1,200 MW electric power. Regarding the safety aspect of the NNU project, it is
stated that requirements of the Bulgarian legislation in the field of nuclear ener-
gy, requirements of the IAEA and the European requirements described in the
EUR will be applied (EIA-REPORT, CHAP.1.2.1).

Geographical characteristics of the Kozloduy site are described at the beginning
of Chapter 1.3 of the EIA-Report. Four locations in the area of Kozloduy NPP
are introduced as possible sites for the NNU. Positions of these four sites at the
Kozloduy area are shown in the Figure 1.3-1 in the EIA-Report together with the
borderline of the precautionary action zone of the Kozloduy NPP. Geographical
conditions and existing infrastructure at each site are described. It is stated that
all the main and auxiliary buildings and facilities, the equipment required for the
operation, as well as all the local treatment facilities and waste water treatment
plant (WWTP) will be located within the borders of the proposed sites (EIA-
REPORT, CHAP. 1.3.1).

Sub-chapter 1.3.2 outlines the necessary areas for the construction and opera-
tion of the NNU. The criteria used to determine the necessary areas are listed.
Layouts of the planned NNU on the proposed sites with each alternative of the
reactor types being considered are illustrated in the figures 1.3-2 to 1.3-4 in the
EIA-Report. Reactor types being considered are AP-1000, AES-92 and AES-
2006 (EIA-REPORT, CHAP. 1.3.2).

Chapter 1.4 of the EIA-Report describes the basic characteristics of the envis-
aged reactor technology (PWR Generation IlI/IlI+). Main technological charac-
teristics of the NNU are listed. Passive and specific protection provisions, such
as core-catcher, are mentioned as the most significant advantage of the Gener-
ation 1ll/lll+ reactor compared to the previous generation (EIA-REPORT,
CHAP.1.4.1). Basic information on the electricity production process and RAW
management (for gaseous, liquid, and solid RAW) as well as the systems and
components of a PWR is elaborated. Regarding the I&C system, it is stated that
in compliance with the requirements currently in force, “...the NNU will also be
equipped with instruments for monitoring the parameters for accidents with ex-
ceptionally low probability of occurrence related to fuel meltdown” (EIA-REPORT,
CHAP. 1.4.1). It is also stated that “[tlhe process of design, construction, com-
missioning and decommissioning of the new nuclear unit will be carried out in
compliance with the legislative requirements, specified mainly in the Act on Safe
Use of Nuclear Energy (ASUNE) and the regulations thereby related”, and that
“[tlhe design of the nuclear unit shall comply with the European requirements,
specified in the European Utility Requirements for LWR Nuclear Power Plants”
(EIA-REPORT, CHAP. 1.4.1).

Nuclear fuel (NF) is treated in the chapter 1.4.2.2 of the EIA-Report. It is men-
tioned that “...any NF to be used must comply with the design bases for the
maximum discharge burn-up of the fuel, stipulated by the EUR” (EIA-REPORT,
CHAP. 1.4.2.2.1). The Fresh nuclear fuel envisaged to be used by the NNU is
elaborated in chapter 1.4.2.2.2. Regarding the NF developed by the Russian
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producers for the WWER technology (AES-92 and AES-2006), it is stated that
there is a tendency to increase the efficient use of the fuel by increasing the
level of average enrichment. This implies higher burn-up. For the AES-2006,
average discharge burn-up is given as 55.5 MWd/kgU. It is also stated that
“[tlhere is data showing that 63 MWD/kgU per fuel assembly can be reached
and 72 MWD/kgU per HRE” (EIA-REPORT, CHAP. 1.4.2.2.2). Regarding the latter
number, the acronym HRE is not explained in the EIAR, but it probably refers to
the maximum burn-up of a fuel rod.

3.2 Discussion

In the EIA-Report, it is explained that there are four alternative locations at the
area of Kozloduy NPP which are envisaged to be used as the site for the NNU.
The information provided in the EIA-Report includes existing infrastructures on
each site, terrain characteristics of each site, and which reconstruction works
are needed to be performed on the sites to build the NNU. But there is no in-
formation about whether there are differences between the conditions of these
four alternative sites which may also cause significant differences in the effort to
ensure the safety of the NNU. For example, it is not discussed whether the con-
ditions in some of the sites can make the implementation of accident mitigation
measures more difficult than in other alternative sites. In Table 2.2-1 presented
in the EIA-Report, a short analysis of these four sites with respect to the con-
nections with outdoor switchgears is provided (EIA-REPORT, CHAP. 2.2.1). The
table compares the position between each alternative site and the outdoor
switchgear. It is stated that for Site 1 and Site 3, the connection to the outdoor
switchgear will be much more difficult compared to the other two sites. The
connection between Site 3 and the outdoor switchgear is said to be most com-
plicated, because the connection by overhead power lines (OPL) to the outdoor
switchgear will intersect the OPLs of Unit 5 and Unit 6. In the context of the
safety of the NNU, it is also relevant to assess, to which extent these differ-
ences could affect the availability of off-site power sources in accident condi-
tions. However, there are no discussions in the EIA-Report on this aspect, and
there also no references to assessments or analyses which deal with this topic.

Concerning safety requirements for the NNU, it is stated several times in the
EIA-Report that requirements of the Bulgarian legislation in the field of nuclear
energy, requirements of the IAEA and the European requirements described in
the European Utility Requirements (EUR) will be taken into consideration. Es-
pecially the application of EUR in the NNU is emphasized in several parts of the
ElA-Report (EIA-REPORT, CHAP. 1 Introduction / CHAP. 1.2.1 / CHAP. 1.4.1 /
CHAP. 2.3.2). Furthermore, a list of regulations is provided in Annex 4 of the
EIA-Report, presented as the legislative framework applied for the NNU.

But it is notable that there are no references to the work of the Western Euro-
pean Nuclear Regulators’ Association (WENRA). In the last years, WENRA has
published documents specifically for new power reactors. In addition, the WENRA
safety reference levels for existing NPP also have relevance for new projects.
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There is no information provided in the EIA-Report, on whether the WENRA
documents for new reactors and the safety reference levels will also be taken
into consideration for the NNU project. From the regulatory point of view, the
WENRA documents have a significant importance in the field of nuclear safety
because they reflect the view of its members, which are the heads of national
nuclear regulatory bodies in the European Union (plus Switzerland), and they
are drafted by experts from the safety authorities. The following documents
which are already published by WENRA can be relevant to the safety require-
ments for the NNU:

® WENRA Reactor Safety Reference Levels (WENRA-RHWG, January 2008)

® Safety Objectives for New Power Reactors (WENRA-RHWG, December
2009)

® WWENRA Statement on Safety Objectives for New Nuclear Power Plants
(WENRA, November 2010)

® Report on Safety of new NPP designs (WENRA-RHWG, March 2013)

In the field of nuclear safety, the lessons learned from the accident in Fukushi-
ma in the year 2011 have brought forward new views and points of considera-
tion concerning the safety requirements for NPPs, concerning issues such as
long-term loss of power and/or ultimate heat sink, multi-unit accidents, acci-
dents in spent fuel pools, the need to plan for the use of mobile equipment and
the consideration of extreme natural hazards etc. These issues have been iden-
tified in the course of the stress tests performed on European nuclear power
plants (see, for example, ENSREG 2012) and in other international fora. In Eu-
rope, they are being followed up in the framework of National Action Plans
(ENSREG 2013).

The importance of the lessons learned from the Fukushima accident is shown
by the fact that they are addressed in the WENRA-RHWG Report on the Safety
of new NPP designs (see above). Furthermore, the WENRA Safety Reference
Levels are presently being revised in the light of the Fukushima accident. An
updated version of the WENRA SRL, which also should be taken into consider-
ation in further progress of the NNU project, has been published for stakeholder
comments in November 2013 (WENRA 2013).

The information provided in the EIA-Report, which has been drafted more than
two years after the accident, hardly gives any indication about to which extent
the lessons learned from Fukushima will be taken into consideration for the new
plant, for example, whether there are safety requirements regarding the issues
mentioned above, to which extent they are already covered by the design of the
reactor types under consideration for the NNU, and which special, new provi-
sion have to be taken.

To obtain a full picture of the safety provisions for the NNU, and to fully com-

prehend the regulatory framework for this plant, more detailed information on
the safety requirements should be provided.
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3.3 Conclusions/Recommendations

From the information provided in the EIA-Report, it is not clear whether WENRA
documents (in particular, the safety objectives for new reactors and the addi-
tional work of WENRA-RHWG on new reactors) will be taken into account with
regard to safety requirements for the NNU. From the Austrian experts' point of
view, due to their significant importance, WENRA documents should be taken
into consideration, and if this is already the case, then this should be clarified.

It is also unclear, whether and to which extent the lessons learned from the Fu-
kushima accident will be taken into account in requirements and safety anal-
yses of the reactor types considered for the NNU, and to which extent they
might already be covered by the design of the candidate reactor types. From
the Austrian experts' point of view, more information should be provided about
the question to which extent the lessons learned from the Fukushima accident
will be taken into consideration.

Regarding the discussion on the four possible sites presented in the EIA-
Report, it is also relevant to provide more information on analysis and assess-
ments about the extent to which the differences between the possible sites
could affect the safety of the NNU during its operation and decommissioning,
and the performance of safety measures in accident conditions.

3.4 Questions

® Are WENRA documents for new reactors and the WENRA safety reference
levels also to be taken into consideration with regard to the safety require-
ments for the NNU?

® To which extent are the lessons learned from the Fukushima accident to be
taken into account in the safety requirements and safety analyses for the
NNU?

® To which extent are the lessons learned from Fukushima already covered by
the design of the candidate reactor types?

® /s it possible to provide more information on analysis and assessments which
have been or are planned to be performed to compare the four alternative
sites presented in the EIA-Report, especially those related to the safety of the
NNU?
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4 REACTORTYPE

41 Treatment in the EIA-Report

The options of technology considered for the NNU are treated in chapter 2.3 of
the EIA-Report. As already mentioned in the previous chapter, the NNU is en-
visaged to be a pressurized water reactor (PWR) of Generation Il or lllI+ with
installed electrical power of approximately 1,200 MW. It is mentioned that ac-
cording to the Customer’s Term of Reference, there are two possible options for
the NNU which are compliant with the contemporary requirements for safe op-
eration (EIA-REPORT, CHAP. 2.3). The first option, referred as A-1 in the EIA-
Report, is a so-called Hybrid option, which means a maximum usage of the nu-
clear island equipment ordered for NPP Belene, and the turbine island from an-
other supplier. The second option, referred as A-2 in the EIA-Report, is the im-
plementation on an entirely new design.

The option A-1 is elaborated in sub-chapter 2.3.1. The sub-chapter begins with
a short description of NPP Belene. NPP Belene has been designed with a
WWER-1000/V466B reactor type, based on a standard design for AES-92 reac-
tor, which in 2006 passed all analysis stages for compliance with the EUR. Main
differences with the design of previous WWER are listed. A description of the
systems and components of the NPP is provided. NPP Belene has been de-
signed to withstand a Safe Shutdown Earthquake (SSE) with a™ value of
0.24 g and a probability of occurrence of 1 in 100,000 years. Its external con-
tainment was designed to withstand external forces, incl. a crash of large pas-
senger or military craft. The coolant circulation system of the reactor, which has
four circulation loops, is elaborated.

Concerning the fuel, the WWER-1000/V466B can use TVSA fuel type, or alter-
natively TVS-2. Specific characteristics of each fuel type are presented. The
spent fuel pool (SFP) is located inside the containment (EIA-REPORT, CHAP.
2.3.1.5).

Safety systems of the reactor (AES-92) are listed and elaborated in the sub-
chapter 2.3.1.6. The description of the safety systems is divided into two cate-
gories: active safety systems (EIA-REPORT, CHAP. 2.3.1.6.1) and passive safety
systems (EIA-REPORT, CHAP. 2.3.1.6.2). Functions and components of each
system are briefly explained. It was also stated that the AES-92 design enables
reactor operators to cool down the core melt catcher in the event of an RPV
failure (EIA-REPORT, CHAP. 2.3.1.6).

The other option (A-2), which envisages the installation of an entirely new PWR
of Generation Il or Ill+, is dealt with in the sub-chapter 2.3.2. It is again stated
in the chapter that the reactor models under consideration should comply with
the safety criteria determined by the Bulgarian legislation, IAEA documents, and
EUR (EIA-REPORT, CHAP. 2.3.2). The reasoning for choosing PWR types for the
NNU is briefly given. One of the aspects of consideration is the existing experi-
ence in Bulgaria with PWR (WWER) since 1974, and the knowledge resulting
from this many years of experience.
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It is mentioned that a project for “Techno-economic analysis to justify the con-
struction of a new nuclear capacity at the site of NPP Kozloduy” (TEA) is carried
out parallel to the EIA project. The envisaged capacity of 1200 MW is stated to
be one of the requirements set up by the TEA Terms of Reference documents,
because a number of regulatory documents recommend that the installed ca-
pacity of a single unit doesn’t exceed 10% of the total installed capacity in Bul-
garia (12,200 MW). A summary of PWR Generation IlI/1l1+ types according to in-
terim results of the TEA is presented in Table 2.3-1 of the EIA-Report. The reac-
tor types presented in the summary are EPR, EU-APWR, APR-1400, AES-
2006, ATMEA1, and AP-1000. It is then pointed out that according to Terms of
Reference for the EIA of the investment proposal for the planned NNU, only the
reactor types AES-2006 and AP-1000 are considered as examples (EIA-
REPORT, CHAP. 2.3.2). For both reactor types, it is mentioned that there are pro-
jects already under construction.

It is also stated that “[flor the purposes of the EIA-Report, the so-named con-
servative approach has been chosen, meaning that the values which result in
the least favorable environmental effects will be considered throughout the as-
sessment” (EIA-REPORT, CHAP. 2.3.2).

AP-1000

Sub-chapter 2.3.2.1 of the EIA-Report describes the reactor type AP-1000. The
sub-chapter begins with description of AP-1000 basic characteristics, such as
thermal and electrical output, availability, fuel cycle, licensing state, etc., and ac-
tual state of construction experience in the world. The reactor has a heat output
of 3415 MW, with net electric output in the range of 1,117 — 1,154 MW. The
availability of AP-1000 is expected to be around 93%. The advantages of
AP-1000 in comparison with the power plants of the current generation are
elaborated, e.g.: more compact design due to reduced amount of equipment
and piping, 55% less pipe connections to the containment, and relatively large
pressurizer.

Basic information on the components of the AP-1000 coolant circulation system
and its functions is given. Concerning the reactor vessel, it is mentioned that the
probability of leaks from the vessel that may lead to exposure of the core is
eliminated, because the reactor design doesn’t provide openings under the level
of the reactor core (EIA-REPORT, CHAP. 2.3.2.1).

Aspects of the defense-in-depth concept in AP-1000 are listed and briefly ex-
plained. It is stated that the passive systems of AP-1000 are designed to auto-
matically activate and maintain the cooling function and preserve the core integ-
rity for 72 hours following maximal DBA, limited single failure, lack of operator
action and unavailability of local and external AC sources (EIA-REPORT, CHAP.
2.3.2.1.1.3).

The in-vessel retention measure is briefly explained. It is also stated that after
the occurrence of core damage with an intact containment, assuming no recov-
ery action has been taken, a large release of radioactivity is expected to happen
after more than 100 hours, which provides enough time for undertaking accident
management measures to mitigate the consequences and prevent containment
failure (EIA-REPORT, CHAP. 2.3.2.1.3).

Umweltbundesamt m REP-0449, Wien, 2013

57



Kozloduy 7 — Expert Statement to the EIA-Report — Reactor type

58

Passive safety systems of AP-1000 are introduced in the chapter 2.3.2.1.4 of
the EIA-Report. These include a passive core cooling system, a passive con-
tainment cooling system, an emergency inhabitancy system for the unit control
room, and isolation functions. Short descriptions of the functions and compo-
nents of each of these passive safety systems are provided.

Main technical specifications of the AP-1000 are presented. It is stated that the
AP-1000 has a core damage frequency of 5.11x10” per year and a large early
release frequency of 5.94x10® per year (EIA-REPORT, CHAP. 2.3.2.1.4). It is not
specified which types of events and plant states were included in the analyses
yielding these numbers.

Electrical equipment and power sources are treated in the chapter 2.3.2.1.7 and
chapter 2.3.1.8 of the EIA-Report. According to the EIA-Report, the reactor is
designed to cope with 100% loss of load. In such a case, the turbine generator
will continue to deliver house load power in sustainable manner. Each reactor
cooling pump is powered from two class 1E breakers connected in series, which
belong to seismic category 1 and can withstand the design basis earthquake
(DBE) without loss of their safety function.

In the case that all other power sources are not available, power to class 1E
systems for post-accident monitoring, lighting and ventilation systems in control
room, for filling the main water tanks and the spent fuel pond is provided by two
auxiliary DGs situated in a separate building. However, these generators are
not required during the first 72 hours after a complete loss of all external power
sources (EIA-REPORT, CHAP. 2.3.2.1.8.1).

The DC and uninterruptible power supply (UPS) systems for Class 1E loads
provides DC power to the loads important to safety as well as uninterrupted DC
and AC power in rated and accident conditions. The components of this system
are situated in structures belonging to seismic resistance Category 1. The Class
1E loads will be loaded for 24 hours or 72 hours depending on their safety func-
tions. Battery charges can also be powered from the back-up diesel generators
as each one has the capacity to charge a fully discharged battery for 24 hours
(EIA-REPORT, CHAP. 2.3.2.1.8.3).

AES-2006

The reactor type AES-2006 is described in chapter 2.3.2.2 of the EIA-Report.
AES-2006 is designed based on operational experience of WWER-1000 and
the design of AES-92. It is already licensed in Russia. On-going construction
projects of two versions of AES-2006 in Leningrad (V-491) and Novovoronezh
(V-392M) are mentioned. Several important differences between the reactor
model V-392M and the reactor model V-491 are pointed out, which are as fol-
lows:

® Incorporation of passive containment heat removal system and passive
steam generators heat removal system in V-491

® Incorporation of passive core flooding system in V-392M

@ Incorporation of active emergency coolant injection systems (high and low
pressure) in V-491

e Differences in the systems for management of BDBA
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® Differences in the control and management systems, the feed water system,
design of control room, etc.

e Differences in the estimated CDF

The AES-2006 has both active and passive systems to perform safety func-
tions. It is stated that for AES-2006, the structural protection against large air-
craft crash is concentrated in the external containment and the fresh fuel stor-
age facility.

Main components of the coolant circulation system and the reactor pressure
vessel are introduced. The function and components of the reactor vessel are
elaborated in chapter 2.3.2.2.1 of the EIA-Report.

The concept of defense-in-depth implementation in AES-2006 is explained.
Means to ensure resistance to internal and external impacts that may lead to
general failure are listed, e.g.: certification of the safety related systems and
equipment in accordance with the Russian standards and with the International
Electrotechnical Commission (IEC) series of standards. The single failure crite-
rion is also applied on the design of AES-2006. The safety systems of AES-
2006 have four completely independent trains. Each safety system train is phys-
ically separated from others by fire-proof barriers. It is stated that “[t]he technical
solutions used in the AES-2006 design with WWER-1200 preclude the occur-
rence of major beyond design basis accidents in case of occurrence of several
single failures and subsequent failures of the safety system components” (EIA-
REPORT, CHAP. 2.3.2.2.2).

The passive and active safety systems of the two different models of AES-2006
mentioned previously are listed and briefly described. The safety systems of
V-392M are treated in chapter 2.3.2.2.2.1, and the safety systems of V-491 are
introduced in chapter 2.3.2.2.2.2 of the EIA-Report. It can be said that a large
number of passive safety systems are used for the reactor model V-392M, while
the design of V-491 is based mainly on the implementation of active safety sys-
tems (IAEA 2011). Dual containments and core melt catcher are provided in
both reactor models.

The following table contains some of the main technical specifications of AP-
1000 and AES-2006, which are presented in the EIA-Report.

Table 4-1: Mechanical specifications of AP-1000 and AES-2006

AP-1000 AES-2006

Output, gross [MWe] 1200 1170
Output, net [MWe] 1117+1154 1082
Heat Output [MW] 3400 3200
Efficiency [%] 33+34 34
Availability > 93 >90
Design service life [years] 60 60
Construction period [months] 54 54

CDF [1/year] 5,11x 107 <1x10°
LERF [1/year] 5,94 x 10°® <1x107
MDE” [g] 0,3 0,25
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AP-1000 AES-2006
Number of main circulation loops 2 hot/ 4 cold 4
(primary circuit)
Fuel rod assemblies 157 163
Maximum fuel enrichment [%] 4,8 5
Average discharge burnup 60 60
[MWd/kg]
Fuel UO, or MOX Uo,
Duration of burnup campaign 18+24 1224
[months]
Fuel amount [t UO,] 95,97 87

*) This acronym is not explained but it probably refers to the maximum design earthquake.

Spent nuclear fuel (SNF) of the NNU is dealt with in the chapter 2.3.3. The
chapter describes basic information of the SNF storage and management.
Basic information on spent fuel pool of each reactor type option (AES-92, AP-
1000, and AES-2006) is provided. The information includes location of the SFP,
number of places in the SFP, etc. It is stated that the strategy of the Republic of
Bulgaria concerning spent nuclear fuel and RAW management envisages an
open fuel cycle or once-through fuel cycle. It is explained that after the fuel has
been used, it is deposited in storage facilities, without any further processing
other than packaging to provide better insulation of the radioactive substances
from the biosphere. For more information, see chapter 8 of this expert state-
ment.

4.2 Discussion

The description provided in the EIA-Report regarding the reactor types consid-
ered for the NNU, which are AES-92 (option A-1), AP-1000 and AES-2006 (op-
tion A-2), only gives basic and general information on the reactors. The safety
systems are described briefly, mainly with information on the functions and the
main components. The reliability and effectiveness of the safety systems in ac-
cident conditions are not elaborated and there are no references to analyses or
evaluations in this regard. Such information would be necessary to be able to
assess the characteristics and the respective advantages and disadvantages of
the reactor types more comprehensively. With regard to evaluations of their re-
liability and effectiveness, safety systems or measures such as passive core
cooling systems, passive containment cooling system, in-vessel retention
measures for AP-1000 as well as core catcher for AES-92 and AES-2006 would
be of special interest to the Austrian expert team. It is also of interest for the
Austrian expert team to receive more detailed information on the comparison of
differences between the reactor models V-392 M and V-491 of the AES-2006.

Information on the values of Core Damage Frequency (CDF) and Large Early
Release Frequency (LERF) of each reactor type under consideration are pro-
vided in the EIA-Report. However, the scope which is covered by these results
is not specified. For example, it is not clear to which extent internal hazards or
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external events have been included, and whether all plant states have been
considered or only full-power operation. Furthermore, there is no elaboration on
the accident analyses which have been performed for the reactors (see section
6.2 of this expert statement for further elaboration of this point). A discussion of
the general validity of the CDF and LERF values is lacking.

It has to be taken into account that the CDF and LERF are calculated values
which result from probabilistic safety analysis (PSA). It is unavoidable that the
CDF and LERF values are subject to uncertainties. Not all types of uncertainties
can be numerically measured and included in the calculation. There are factors
which cannot, or can only partially be taken into account in probabilistic safety
analysis, which are for example: unexpected loads caused by internal events,
poor safety culture, some types of common cause failure, and unforeseen ex-
ternal impact. There are examples of events which have occurred in existing
NPPs which confirm this aspect (HIRSCH 2012), and also show that the signifi-
cance of probabilistic values, such as CDF and LERF, for the assessment of the
safety of a reactor type is limited. In any case, there is no discussion of the un-
certainties of the probabilistic results presented in the EIA-Report, and no quan-
titative measures for the uncertainties which can be quantified are provided.

The EIA-Report doesn’t provide information whether the concept of practical
elimination is applied in the safety requirements for NNU in the context of se-
vere accidents. If the concept of practical elimination is applied for the NNU, the
limitations of probabilistic studies have to be taken into account, and more in-
formation should be provided about the criteria that are used to define that a
certain accident condition is practically eliminated. This issue is treated more
profoundly in section 6.2 of this expert statement.

It was mentioned in the previous chapter (Description of the Project) that les-
sons learned from the Fukushima accident have significant importance in the
field of nuclear safety, and have brought forward some changes in safety objec-
tives and requirements of NPPs. Below, examples of specific issues arising
from post-Fukushima lessons learned that can be relevant in discussions with
regard to safety requirements for new NPP are given:

® A comprehensive consideration of natural hazards, also possible combina-
tions of hazards (incl. extreme weather conditions).

® Diversity of emergency power, and protection of the emergency power
against external hazards.

Sufficient battery power and possibility of recharging
Provisions for the use of mobile equipment
Measures in the case of Loss of Ultimate Heat Sink

Hydrogen management, taking into account problems in connection with con-
tainment venting and with the migration of hydrogen to other buildings

Provisions for multi-unit accidents
Provisions for accidents in the spent fuel pool
Provision of a Supplementary Control Room or equivalent location

Provisions for management of liquid releases

More information should be provided on the question whether the specific post-
Fukushima factors (lessons learned) will be taken into consideration in the safe-
ty requirements for the NNU, and in the selection of the reactor type for the
NNU.

Umweltbundesamt ® REP-0449, Wien, 2013 61



Kozloduy 7 — Expert Statement to the EIA-Report — Reactor type

62

4.3 Conclusions/Recommendations

From the Austrian experts' point of view, more information on the safety sys-
tems of the reactor types considered for the NNU which elaborates the reliability
and effectiveness of the systems should be provided. With regard to evaluations
of their reliability and effectiveness, safety systems or measures such as pas-
sive core cooling systems, passive containment cooling system, in-vessel reten-
tion measures for AP-1000 as well as core catcher for AES-92 and AES-2006
would be of special interest to the Austrian expert team. It is also of interest for
the Austrian expert team to receive more detailed information on the compari-
son of differences between the reactor models V-392 M and V-491 of the AES-
2006.

In general, information on the methods and results of safety analyses of the re-
actor types under consideration, and also concerning the safety requirements
(including the consideration of post-Fukushima lessons learned and, as far as
applicable, the use of the concept of practical elimination) for the NNU are still
lacking. From the Austrian experts' point of view, more detailed information on
these aspects should be provided.

4.4 Questions

® Would it be possible to provide more detailed information on the safety sys-
tems of the reactor types under consideration, especially concerning passive
core cooling system, passive containment cooling system, in-vessel retention
measures for AP-1000 as well as the core catchers of the AES-92 and the
AES-2006?

® Would it be possible to provide information on the scope of the probabilistic
analyses (in particular, plant states and event categories included) and the
treatment of uncertainties in these analyses?

® Would it be possible to provide more details regarding the differences be-
tween the two types of AES-2006 under consideration?

® /s the concept of practical elimination applied in the safety requirements for
the NNU?

® Assuming that the concept of practical elimination is applied in the safety re-
quirements for the NNU, which exact criteria are used to define that a condi-
tion or accident sequence is practically eliminated?

® Would it be possible to provide information on assessments or analysis con-
cerning the reliability and effectiveness of the safety systems of the reactor
types under consideration?

Further questions concerning probabilistic analyses and safety systems are
listed in section 6.4 of this expert statement, which also contains questions con-
cerning accident analyses.
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5 SITE EVALUATION

5.1 Treatment in the EIA-Report

5111 Reports and Studies

In the EIA-REPORT (2013, CHAP. 3.4.3 and 11.2.6) an overview of seismic haz-
ard related studies regarding the NPP Kozloduy is given. In June 1990, an IAEA
expert mission recommended to perform studies in accordance with actual
seismic safety standards. Following the recommended activities, geological and
geomorphological studies were performed between 1991 and 1992, followed by
further studies until 1995. The main purpose of these studies was to localize
and identify main geological structures and Neogene-Quarternary activities and
the evaluation of seismic potentials from capable faults. Within the same time
period the seismicity in the region has been studied by the Geophysical Re-
search Institute of the Bulgarian Academy of Science. It is stated, that a re-
evaluation of the seismic hazard for the NPP site in Kozloduy was performed
from 1991-1992. The study is cited within the EIA-Report, but the reference is
missing.

51.1.2 Seismicity

To make the following text about seismicity easier to read, two figures from pub-
lications not contained in the EIA-Report have been added for illustration.

The NPP Kozloduy is situated in the south-western part of the geologically sta-
bile part of the Moesian platform (see figure Figure 5-1) characterized by a very
low seismicity. The Northern and Southern borders of the Moesian platform are
visible very clearly as potent fault zones, which are partly tectonically active.
The ElA-Report does not contain a figure on the distribution of seismicity and
the localization of seismic source zones. Therefore, in Figure 5-2 the historical
seismicity of Bulgaria and boarder regions is shown. This figure is an excerpt
from LEYDECKER ET AL. (2008) and provides also a delineation of seismic source
zones. It is noted that these zones are not necessarily the same as used in the
hazard study for NPP Kozloduy, however, they give a general orientation about
the location of seismic sources mentioned in the EIA-Report. In Figure 5-2, the
macroseismic epicentral intensity is given for the earthquakes, which is a
measure for the observed effects on the earth surface. The intensity values
(here in the text indicated in roman numbers) are to be distinguished from mag-
nitude values that are a measure for the earthquake energy released at the fo-
cal depth.
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Figure 5-1:  Scheme of the regional geological structure in Bulgaria and location of the
site of the NPP Kozloduy (after DABOVSKI et al. (2002)); star: location of
NPP Kozloduy.
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Figure 5-2:  Earthquake epicenter map (I0 = epicentral intensity, MSK scale) with the
seismic source zones; excerpt out of LEYDECKER et al. (2008), added
with location of NPP Kozloduy (star).

Figure 5-2 illustrates that Kozloduy is located in an area of very low seismic ac-
tivity surrounded by earthquake prone areas at distances of more than about
80 km from the site. The closest source zone south of Kozloduy is the Sofia
zone (SF).
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The strongest historical earthquakes in that zone had intensities of IX MSK
(1641 and 1858), but according to the EIA-REPORT (2013, CHAP. 3.4.3.2.1 and
11.2.6) caused only an intensity of [l MSK in Kozloduy. Further relevant seismic
areas as described in the EIA-Report are: Gorna Orjahovitza (GO), East Serbia
(S1), Kresna (KR), Marica (MR), Negotinska Krajina as a part of east Serbia (S1
in Figure 5-2), the area of Dulovo (zones N1 and N2 in Figure 5-2), northern
Greece and the Vrancea region (Vi) in Romania, about 240 km away from the
site, with strong earthquakes at great depth. The EIA-REPORT (2013, CHAP.
3.4.3.2.1) states that the strong Vrancea earthquakes contribute the most to the
seismic hazard at Kozloduy. The seismicity in the Vrancea region consists of
two depth domains: normal depth (less than 60 km) and intermediate depth (60-
180 km) earthquakes. Due to extreme irregularities of the isoseismals of inter-
mediate depth earthquakes their effects on seismic hazard were treated sepa-
rately in the hazard study. The maximum observed intensity at the site from the
strongest historical earthquakes is VII MSK, caused by the strong Vrancea
earthquake in 1977. According to the EIA-Report, the strongest impacts from
other regions that caused a site intensity of VI MSK are from earthquakes in the
regions Kresna and Gorna Orjahovitza.

In 1997, a local seismic network was installed to localize seismic activity (includ-
ing small earthquakes) in the site vicinity. During 15 years of monitoring no
earthquake was detected within an area of 30 km around the site. In the years
between 1976 and 1998 regional seismometer stations localized three earth-
quakes within the 30 km zone around Kozloduy: two earthquakes with a magni-
tude smaller than 2.0 and one having a magnitude of 3.6. In the area around the
site no historical earthquakes are known.

51.1.3 Seismic Hazard Assessment and Results

According to the EIA-REPORT (2013, CHAP. 3.4.3.1), the seismic hazard study
was performed in the years 1991-1992. The seismic hazard was assessed in a
deterministic and also in a probabilistic hazard analysis. The basis for the haz-
ard study is the earthquake catalogue and a seismotectonic regionalization. The
ElA-Report states that the catalogue has been “unified and standardized”. This
is understood as unified according to the magnitude scale, removing of double
events and removing of fore- and aftershocks like described on page 89 that re-
fers to the catalogue used for the new national seismic hazard map of Bulgaria.
For the seismic hazard assessment of the NPP Kozloduy site, seismotectonic
regions were delineated analyzing “geological, geophysical, seismological and
other data”. The evaluation of the seismotectonic model is based on the infor-
mation for the regionalization for the national seismic hazard map in 1987. Re-
sults are presented with reference to BONCEV ET AL. (1982). The seismotectonic
regionalization represents seismic source zones. For each of the source zones
a maximum magnitude was estimated and the frequency distribution of earth-
quakes was calculated. The seismic impact at the site was calculated using dif-
ferent ground-motion attenuation functions that were supposed to be appropri-
ate for Bulgaria. For the very special attenuation of the intermediate deep
Vrancea earthquakes, separate attenuation functions based on Vrancea earth-
quake data were used. The EIA-Report notes that a minimum of two different
attenuation functions were used for each case (Vrancea and all other seismic
sources) to consider uncertainties.
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In the deterministic hazard assessment, for each seismic source the effect of its
maximum considered earthquake was calculated assuming the nearest dis-
tance to the site. This general procedure reflects the common practice in deter-
ministic seismic hazard assessment and is in compliance with IAEA regulations.
The probabilistic seismic hazard assessment was performed with the program
EQRISK that is based on the total probability theorem from Cornell. This theory
is the standard methodology applied worldwide. Model uncertainties were con-
sidered using a logic tree approach. The seismic hazard curve for the site was
calculated in terms of maximum peak ground acceleration (PGA). The seismic
hazard is given for an annual probability of exceedance of 10 (operating earth-
quake) and 10 (design earthquake), corresponding to recurrence periods of
100 years and 10,000 years. PGA for an annual probability of 10? is given to
0.1 g and for 10 to 0.2 g. The free-field response spectra (described as “De-
sign wrapping reaction spectre”) are not given in the EIA-Report.

5.1.2 External Human Induced Events

Further external events are treated in EIA-REPORT (2013, CHAP. 6.2) “Assess-

ment of the parameters of human induced impacts at the site of the plan’[”.2 In

EIA-REPORT (2013) several types of impacts are considered:
® aircraft crash,

® |eaks of hazardous fluids and gases with subsequent impacts as fire, explo-
sions and toxic threats to the personnel,

off-site flooding,

extreme winds and tornadoes,

non-radiation hazards during the construction phase,
non-radiation hazards during the NNU operation phase,

® non-radiation hazards during the NNU decommissioning phase.

The last three hazards are not further discussed in this report as they are not
relevant with respect to a potential negative impact to Austria.

Aircraft crash

Concerning impacts due to an aircraft crash the EIA-Report states that inci-
dental aircraft crash within the perimeter of the plant and premeditated steering
of an aircraft to a particular facility at the site of the plant can be distinguished.
In EIA-REPORT (2013, CHAP. 6.2.1) only incidental aircraft crashes at the site are
treated, mainly with respect to their expected frequency. Three types of aircraft
crashes are considered in EIA-REPORT (2013, CHAP. 6.2.1):

® Type 1: A crash at the site deriving from General Aviation in the area of the
site.

® Type 2: A crash at the site as a result of a take-off or landing operation at a
nearby airport.

® Type 3: A crash at the site owing to air traffic in the main traffic corridors of
regular Civil Aviation and traffic in the military flight zones.

2 In EIA-REPORT (2013, CHAP. 6.2) also off-site flooding and extreme winds and tornadoes are con-
sidered which are natural impacts which are only to some extent influenced by human activities
(in particular, climate change, construction of dams etc.).
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According to EIA-REPORT (2013, CHAP. 6.2.1.1) type 1 of air traffic is generated
mainly by agricultural aviation. It consists of flights of light aircraft / light aviation
at a low altitude. The EIA-Report states that these flights are not subject to con-
trol by the Air Traffic Services Authority State Enterprise (unless they enter air-
craft zones and air traffic corridors). Therefore, sufficient reliable information on
this type of traffic in the area of the Kozloduy NPP is not available. It is conclud-
ed in EIA-REPORT (2013, CHAP. 6.2.1.1) that the parameters of the impact on the
facilities at the site (mechanical shock, vibration impact and fire) for aviation of
type 1 will be significantly lower than those for type 3.

Concerning aviation of type 2, the requirements and information in the IAEA
safety guide on “External human induced events in site evaluation for nuclear
power plants IAEA (2002) are reflected in EIA-REPORT (2013, CHAP. 6.2.1.2). Ac-
cording to the EIA-Report, there are no large civil airports within 30 km of the
Kozloduy NPP - the airport closest to the site, with a distance of 68 km, is the
airport in Craiova. Based on the applied screening distance value approach and
the number of flight operations it is concluded in EIA-REPORT (2013, CHAP.
6.2.1.2) that civil airports cannot generate a hazard of Type 2 aircraft crash for
the sites under consideration.

With respect to the hazard of an aircraft crash of type 3, it is stated in EIA-
REPORT (2013, CHAP. 6.2.1.3) that it depends on the intensity of air traffic (the
number of flights) in the area around the site and the frequency of aircraft acci-
dents. Based on a prognosis on the annual growth of the air traffic over Bulgaria
of 4% for the 2010-2030 period, it is derived that approximately 28 million air-
craft are expected to pass within 100 km of the site during 60 years of operation
of the NNU, or an average of 460.000 per year. An annual frequency of inci-
dental aircraft crashes during flight of 4x10-8 is derived on the basis of statisti-
cal numbers about aircraft crashes during flights for the years 1959 to 2011.
According to EIA-REPORT (2013, CHAP. 6.2.1.3), the resulting annual frequency
for aircraft crashes on the sites under consideration (on an area of 0.5 km?) is
5.66x10” based on traffic data within 30 km of the site and 2.53x10” based on
traffic data within 100 km of the site.

It is further stated in EIA-REPORT (2013, CHAP. 6.2.1.3) that according to |AEA
(2002) some states have decided to design all nuclear facilities against aircraft
crash impact in case the annual frequency of such an event calculated for an
area of 1 to 4 km? is equal to or greater than 10°®. Applying this criterion, the
values for the annual frequencies are in the range of 1.13x10° to 4.52x10°
based on traffic data within 30 km of the site and 5.86x10” to 2.34x10°® based
on traffic data within 100 km of the site. Concerning the safety relevance of the-
se numbers, the following conclusion is drawn in EIA-REPORT (2013, CHAP.
6.2.1.3):

“National legislation does not define minimum values for a Screening Probability
Level (SPL) of an aircraft crash type of impact which, when exceeded, should
warrant giving consideration to the design bases for the nuclear facility. Accord-
ing to the REGULATION on Ensuring the Safety of Nuclear Power Plants
(2004), sources of human induced hazards may not be neglected if their fre-
quency of occurrence is greater than or equal to 1x10°. The IAEA documents
mentions a tentative value for SPL of 107 per reactor-year. Consequently, due
to the low probability, an aircraft crash impact is not expected.”
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Leaks of hazardous fluids and gases

According to EIA-REPORT (2013, CHAP. 6.2.2), leaks of hazardous (explosive,
flammable, corrosive and toxic) fluids and gases near the site could cause dif-
ferent safety relevant problems as the formation of explosive clouds (entering
ventilation system intakes) or toxic gases threatening the life of plant personnel.

With reference to IAEA documents, the EIA-Report states that consideration
must be given to all possible sources of hazardous fluids and gases for which
the SDV (screening distance value) is less than 8-10 km. The following potential
sources of hazardous gases within 10 km of the potential sites are listed:

® facilities at the Kozloduy NPP site,

® UGS Chiren — Kozloduy — Oryahovo Gas Pipeline (planned),
® South Stream Gas Pipeline (planned),

® Nabucco Gas Pipeline (planned).

Concerning facilities at the Kozloduy NPP site, it is stated in EIA-REPORT (2013,
CHAP. 6.2.3) - with reference to a separate document - that the following inci-
dents can be singled out:

® Gas release as a result of an accident involving the stationary tank for nitric
acid at the Chemical Cleanup Facility to Electroproduction-1;

® Gas release as a result of an accident involving a hydrazine hydrate drum
during its transportation;

® Gas pollution of the environment with toxic products upon the interaction of
inter-reacting substances;

® Release of hazardous fluids within the perimeter of the NPP.

However, it is stated that the respective “hazards of occurrence of emergencies
have a low degree of probability and, therefore, no impact is expected.”

Concerning explosions due to leaks of gas pipelines, it is stated in EIA-REPORT
(2013, CHAP. 6.2.4) with reference to separate analyses that the gas cloud
formed will rapidly ascend due to the high pressure in the pipeline. It is claimed
that this process will continue until the complete atmospheric dispersion of the
cloud. It is concluded: “In no situation can the gas reach the ground surface and
linger on it and, therefore, an impact is not expected.”

Concerning possible impacts due to incidents at facilities at the Kozloduy NPP

site, the following conclusions are drawn in EIA-REPORT (2013, CHAP. 6.2.5.2 to

6.2.5.4):

® explosion in the hydrazine hydrate storage facility: no impact is expected due
to the comparably high ignition temperature of hydrazine hydrate (59°C)

® explosion in storage facility No. 106: in case the fire protection rules for avail-
ability of means to suppress fires of combustible materials or other hazardous
substances are observed, the impact will be local, confined to the site of the
storage facility, temporary, short-term and reversible.

® explosion in an on-site filling station: The impact will be local, confined to the
site of the filling station, short-term and reversible.
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Eire

In EIA-REPORT (2013, CHAP. 6.2.8.1) it is reported that considerable quantities of
flammable liquids are stored within the perimeter of the NPP, which, under cer-
tain conditions, could spill out of the tanks, ignite and lead to the occurrence of
fires. It is stated that as largest possible fire within the perimeter of the NPP, a
fire of diesel fuel which has leaked from a tank of a capacity of 2000 m? at the
oil station has been considered. According to the EIA-Report, it has been as-
sumed that the integrity of one of the tanks is breached and the entire quantity
of diesel fuel spills, the diesel fuel ignites and the combustion spreads to the en-
tire surface of the spill. Based on the results of a separate document it is con-
cluded that the fire will pose a hazard only to the oil station but not to the rest of
the neighbouring installations and that a negative impact on the NNU is not to
be expected.

Concerning the planned Nabucco and South Stream gas pipelines two types of
fires are discussed in EIA-REPORT (2013, CHAP. 6.2.8.2): fireballs and torch
combustions of natural gas. With respect to possible consequences the EIA-
Report concludes that none of the two types of combustion poses a hazard to
the potential sites of the NNU.

5.1.3 Other External Events

Off-site flooding

In EIA-REPORT (2013, CHAP. 6.2.6) several sources of potential off-site flooding
like the maximum possible natural water levels of the river Danube or a rupture
of the dam walls of the Iron Gates hydropower project are stated. It is pointed
out that the analyses conducted in the context of the ENSREG stress tests for
nuclear power plants, as documented in the national progress report of Bulgar-
ia, confirm that the requirements of the Regulation on Ensuring the Safety of
Nuclear Power Plants have been met. The analyses demonstrate that the
Kozloduy NPP site is flood-proof.

Extreme winds and tornadoes

In EIA-REPORT (2013, CHAP. 6.2.7) values for the maximum wind speed de-
pendent on the respective annual probability of exceedance (10'2 and 10'4) are
given. The value for an annual probability of exceedance of 10" is 45 mis,
which is considered as extreme. Also, some results of an analysis concerning
an evaluation of 16 tornadoes observed in the 1986-2009 period with respect to
an area of 178 km in radius around the Kozloduy NPP are presented: maximum
speed 332 km/h (92.2 m/s); rotating speed 263 km/h (73.1 m/s); forward speed
69 km/h (19.2 m/s); radius corresponding to the maximum rotating speed of the
air column: 45.7 m/s. It is deduced that the annual frequency of occurrence of a
tornado with these characteristics in a 12,500 km? area around the Kozloduy
NPP is 6.3x107 and of a tornado with a speed exceeding 332 km/h is
1.26x107%. It is concluded “that an impact is not expected because the future
design of a NNU will take into account these impacts on building structures and
facilities ensuring nuclear and radiological safety.”
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5.2 Discussion

5.2.1 Seismic Hazard Assessment

The seismic hazard study for the NPP Kozloduy site (not referenced in the EIA-
Report) was performed in the years 1991-1992 according to EIA-REPORT (2013,
CHAP. 3.4.3.1). The EIA-Report does not give further information on this study.
The EIA-Report describes the seismicity in Bulgaria and border regions and out-
lines the most important seismic areas. The strongest historical earthquakes
that affected the site are presented. The report gives a correct overview of the
seismicity. The site is located in the south-western part of the Moesian platform,
a geologically stable area with very low seismicity. This region belongs to the
most seismically quiet areas in Bulgaria. Within a 30 km zone around the site no
historical earthquake is known and only three small earthquakes were regis-
tered since 1976, the period of instrumental observation. The maximum magni-
tude for local earthquakes is estimated to M = 4.0. according to geological and
geophysical assessments, there is no evidence of major capable faults within
the 30 km zone of the site. Regions with much stronger earthquakes are located
at distances of more than 80 km away from the site. The main contribution to
the overall seismic hazard at the site is caused by strong earthquakes in the
Vrancea region in Romania, about 240 km away. The strongest of these earth-
quakes had magnitudes greater than 7 and show very low ground motion atten-
uation towards north-east and south-west (direction to Kozloduy). The maxi-
mum observed impact in Kozloduy was intensity VII, caused by the Vrancea
earthquake in 1977 with an epicentral intensity of VIIl MSK. The moment magni-
tude of this earthquake is estimated to 7.5 and the focal depth to 94 km
(LEYDECKER ET AL. 2008).

The seismic hazard for the site was assessed by a deterministic analysis as
well as a probabilistic analysis. For many years, the probabilistic seismic hazard
assessment has been the standard procedure applied. The probabilistic analy-
sis evaluates the earthquakes statistically and allows to calculate probabilities of
exceedance for arbitrary ground motion levels (e.g. for different acceleration
thresholds). Because the deterministic analysis regards single earthquake sce-
narios and does not consider recurrence periods of earthquakes, a direct com-
parison with the probabilistic result is not possible. It is noted in the EIA-Report
that the peak ground acceleration determined by the deterministic method is
1.35 to 1.7 times lower than the probabilistic evaluation (depending on the
probability of exceedance). This is not surprising, since usually the deterministic
method does not consider the variation of ground-motion attenuation formulas,
whereas in the probabilistic method the ground-motion variation is integrated in
the hazard calculation, described by the standard deviation.

In the EIA-Report, the results of the hazard assessment are given only in terms
of peak ground acceleration (PGA). For the safety earthquake, PGA is 0.2 g for
an annual probability of exceedance of 10™ (equivalent to a recurrence period of
10,000 years). In the probabilistic assessment model, uncertainties were taken
into account using a logic tree approach, resulting in many branches of different
hazard curves. It is not specified to which fractile 0.2 g belongs. Possibly, it re-
fers either to the mean or the median (50% fractile) of all calculated variations of
the seismic hazard. The respective fractile is important as the seismic hazard
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strongly depends on it.> The results are given for the horizontal ground motion,
information of the vertical ground motion is not provided. For seismic design,
earthquake loads are given by a response spectrum. The response spectrum
represents the maximum response of an arbitrary building to a seismic excita-
tion, giving maximum ground motion (e.g. acceleration) for different oscillation
frequencies or periods. PGA corresponds to the acceleration at period 0 in the
response spectrum. In the EIA-Report, no response spectra are given. As the
hazard is only characterized in terms of PGA, possibly a normalized response
spectrum shape has been applied and the spectra are determined by scaling
the spectrum shape with the calculated PGA value.

In EIA-REPORT (2013, CHAP. 3.4.3.2.2), two seismic design levels are defined
according to IAEA safety guidelines (NS-G-1.6 respectively the new guideline
SSG9). IAEA guidelines define two seismic levels: “SL-2 level is associated with
the most stringent safety requirements, while SL-1 corresponds to a less se-
vere, more probable earthquake level that normally has different implications for
safety.” In the EIA-Report, SL-1 level is described as “design earthquake” and
SL-2 as “maximum estimated earthquake”. These descriptions are confusing
since SL-2 is often called “design earthquake” and the “maximum estimated
earthquake” usually is understood as the maximum magnitude considered for a
seismic source region. The seismic hazard at a site usually is not represented
by just one earthquake scenario, like the hazard assessment for Kozloduy
shows. In the IAEA guidelines no specific probability of exceedance is recom-
mended for SL-1 and SL-2 level. The probability of exceedance for these seis-
mic levels can differ among IAEA member states. For the SL-2 design earth-
quake, usually the probability of exceedance is requested between 107/ year
and 10/ year. The Bulgarian regulation BNRA (2008) requires the characteriza-
tion of the input ground motion for the safe shutdown earthquake with frequency
of 10 events per year at the zero level of the site. The corresponding fractile is
not specified.

5.2.2 External Human Induced Events

Aircraft crash

The EIA-Report states that aircraft crashes of type 3 (“a crash at the site owing
to air traffic in the main traffic corridors of regular Civil Aviation and traffic in the
military flight zones”) are not to be expected. This statement is comprehensible
if the derived annual frequencies for aircraft crashes on the sites under consid-
eration (on an area of 0.5 km?) are compared to the requirements of the Bulgar-
ian regulation. It is not comprehensible in light of the frequencies derived for a
larger impact area and the tentative value for a Screening Probability Level
stated in IAEA (2002):

® |t is stated in EIA-REPORT (2013, CHAP. 6.2.1.3) that some states have decid-
ed to design all nuclear facilities against aircraft crash impact in case the an-
nual frequency of such an event calculated for an area of 1 to 4 km? is equal
to or greater than 10°®. Applying this criterion, the values for the annual fre-
quencies are in the range of 1.13x107 to 4.52x10° based on traffic data with-

® The transition from the median to the 84% fractile roughly corresponds to an increase of the
seismic impact (e.g. the PGA value) of a factor of two.
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in 30 km of the site and 5.86x10” to 2.34x10® based on traffic data within
100 km of the site. It is further mentioned that according to the Regulation on
Ensuring the Safety of Nuclear Power Plants (2004), sources of human in-
duced hazards may not be neglected if their frequency of occurrence is
greater than or equal to 1x10°®. It is not further discussed how the calculated
numbers > 10®/a compare to the cited requirements.

® On the one hand, it is stated in EIA-REPORT (2013, CHAP. 6.2.1.3) that IAEA
documents mention a tentative value for a Screening Probability Level (SPL)
of 107 per reactor-year. On the other hand, annual frequencies for aircraft
crashes on the sites under consideration (on an area of 0.5 km?) of 5.66x10”"
based on traffic data within 30 km of the site and of 2.53x10” based on traffic
data within 100 km of the site are derived. Therefore, the tentative value for a
Screening Probability Level is reached. This issue is not further discussed in
the EIA-Report.

Concerning aircraft crashes of type 2 (“a crash at the site as a result of a take-
off or landing operation at a nearby airport”) it has been shown in the EIA-
Report that large civil airports are far enough away. Two other factors for poten-
tial aircraft crashes of type 2 which are mentioned in EIA-REPORT (2013, CHAP.
6.2.1) — airways or airport approaches pass within 4 km of the site and air space
usage within 30 km of the plant for military training flights — are not further dis-
cussed. It is not clarified in the EIA-Report whether these two factors are rele-
vant for the NNU.

With respect to aircraft crashes of type 1 (“a crash at the site deriving from
General Aviation in the area of the site”) it is stated in EIA-REPORT (2013, CHAP.
6.2.1) that the parameters of the impact on the facilities at the site for aviation of
type 1 will be significantly lower than those for type 3. However, as it also stated
that aircraft crashes of type 3 are not to be expected, the consequences of the
statement concerning aircraft crashes of type 1 remain unclear.

In the course of the description of the option A-1 (hybrid) in EIA-REPORT (2013,
CHAP. 2.3.1) it is mentioned that the external containment of the WWER AES-92
power plant, on which the WWER-1000/V466B type is based, has been de-
signed to withstand external forces such as crash of large passenger or military
aircraft or external explosion waves. Concerning the option A-2 protection
against aircraft crash is not mentioned for the AP-1000 in EIA-REPORT (2013,
CHAP. 2.3.2.1). For the AES-2006, it is stated that the structural protection
against large aircraft crash is concentrated in the external containment and the
fresh fuel storage facility (CHAP. 2.3.2.2). In the chapter about aircraft impact,
EIA-REPORT (2013, CHAP. 6.2.1), it is stated that an aircraft crash impact is not
expected due to low probability. In summary, there are indications that the NNU
might be designed to withstand a supposed crash of large passenger or military
aircraft, but there is no authoritative, detailed information given in this respect.

Premeditated steering of an aircraft to a particular facility at the site is not dis-
cussed in the EIA-Report and therefore no information is available on how this
scenario is taken into account.

Leaks of hazardous fluids and gases

The conclusion in EIA-REPORT (2013, CHAP. 6.2.3) concerning potential impact
due to facilities at the Kozloduy NPP is based on a separate document. This
document is not available. No information about the conducted analyses and
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their basic approach is given. It is only stated that four scenarios have been
singled out because of their low probability. No values for the respective proba-
bilities are provided. On the basis of the information provided in EIA-REPORT
(2013, CHAP. 6.2.3), it is also not discernable whether only single events have
been considered (e.g. a single failure of a storage facility) or also combinations
of events like an interconnected cascade of destructions and subsequent explo-
sions (e.g. a release of explosive gases because of foregoing fires or local ex-
plosions).

The conclusion in EIA-REPORT (2013, CHAP. 6.2.4) concerning potential impact
due to gas pipelines (an impact is not expected) is also based on separate doc-
uments and analyses. Again, these are not available. No detailed information
about the conducted analyses and their basic approach is available.

Concerning explosions in storage facility No. 106 it is stated in EIA-REPORT
(2013, CHAP. 6.2.5.3) that the impact will be local, confined to the site of the
storage facility, temporary, short-term and reversible as far as the fire protection
rules for availability of means to suppress fires of combustible materials or other
hazardous substances are observed. Results concerning the case that these
administrative rules are not (fully) followed are not presented in the EIA-Report.
It also not stated whether a probabilistic risk assessment has been conducted
for explosions in this facility.

As far as can be understood from EIA-REPORT (2013, CHAP. 6.2.2) mainly po-
tential impacts inside the plant, in the case that explosive clouds enter ventila-
tion system intakes and explode in a particular nuclear facility or facility respon-
sible for safety, have been considered. Anyway, no considerations about the
formation of pressure shock waves and their possible impact on buildings of the
NNU because of explosions outside the perimeter of the NPP are contained in
EIA-REPORT (2013, CHAP. 6.2.). However, according to the requirements con-
tained in IAEA (2002), such analyses are required. In table Il it is stated that
among other factors explosion pressure waves, projectiles, smoke, gas and
dust due to explosions (deflagration, detonation) have to be taken into account.
In EIA-REPORT (2013, CHAP. 6.2.) it is not stated whether relevant impacts due
to explosives transported next to the site (ships on the Danube or trucks) have
to be taken into account. This is not in compliance with IAEA (2002), sine at least
transports at the Danube, which passes the site within the SDV value of 10 km
should have been discussed in the EIA-Report:

“If there is a potential for explosions within the SDV [SDV: screening distance
value] on transport routes, the potential effects should be estimated. If these ef-
fects are significant, the frequency of shipments of explosive cargoes should be
determined. The probability of occurrence of an explosion within the SDV
should be derived from this, and if it is less than the SPL [SPL: screening prob-
ability value] no further consideration should be given. Particular attention
should be paid to the potential hazards associated with large explosive loads
such as those transported on railway freight trains or in ships.” (IAEA 2002)

Fire

According to EIA-REPORT (2013, CHAP. 6.2.8.1), the conclusion that no negative
impact on the NNU is to be expected due to flammable liquids stored within the
perimeter of the NPP facilities is based on a worst case consideration (fire due
to diesel fuel which has leaked from a tank of a capacity of 2,000 m® at the oil
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station). However, details of the analyses are contained in a separate document
which is not made available. Therefore, no further information about the con-
ducted analyses and the presumed boundary conditions is available. The same
applies for the conclusions in EIA-REPORT (2013, CHAP. 6.2.8.2) concerning the
two types of combustion possible for gas leaks at the planned Nabucco and
South Stream gas pipelines (no hazard to the potential sites of the NNU).

5.2.3 Other External Events

Off-site flooding

In EIA-REPORT (2013, CHAP. 6.2.6) it is pointed out with reference to analyses
conducted in the context of the ENSREG stress tests for nuclear power plants
that the Kozloduy NPP site is flood-proof. This statement is in accordance with
the fact that the site is situated at a level of 35 m while the actual design basis
value for external flooding (MWL: maximum water level) is 32.93 m as ex-
plained in BG-NR (2011). According to BG-NR (2011), the combination of Danube
natural extreme water levels with an annual exceedance probability of 10" and
the rupture of the water supply system “Iron Gate” 1 and 2 would lead to a water
level of 33.42 m which is still well below the level of the site.

The ENSREG peer review country report ENSREG (2012) confirms that the defi-
nition of the flood requirement is broadly consistent with international standards
and that the plant is in compliance with the current design basis. It is also stated
that the plant robustness to deal with floods beyond the design basis is demon-
strated in the Bulgarian National Report.

One point concerning possible water ingress into safety relevant buildings that
is stated in BG-NR (2011) and in the peer review country report ENSREG (2012)
is not mentioned in the EIA-Report. According to these reports, water penetra-
tion from outside into some buildings of the existing NPP, where the lowest ele-
vation of rainwater or domestic sewer is below 32.93 m, may be possible:
“Some function can be lost because some locations can be flooded by water
coming from sewer collectors (loss of alternative makeup of spray pools for unit
5 and 6, alternative for spent fuel cooling via SG, with fuel in the reactor for Unit
3 and 4). BNRA should further consider the sensitivity of equipment to flooding,
in particular regarding the sensitivity of actuators, electrical devices and Instru-
mentation and Control (I&C) systems to excessive humidity. A cautious ap-
proach should be considered when the safety related equipment in a flooded lo-
cation can be lost. A modification of the drain and sewage system is planned.”
ENSREG (2012)

Extreme winds and tornadoes

In EIA-REPORT (2013, CHAP. 6.2.7) it is stated that tornadoes with wind speeds
up to 332 km/h have a low annual frequency (6.3><10'7 in a 12,500 km? area
around the Kozloduy NPP).4 It is concluded that an impact “is not expected be-
cause the future design of a NNU will take into account these impacts on build-
ing structures and facilities ensuring nuclear and radiological safety.” However,
no information on the design basis values for the NNU is presented.

* For tornados with a speed exceeding 332 km/h, the value is 1.26x10%/a.
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The values for wind speeds and tornadoes presented in the EIA-Report are
identical with those stated in the Bulgarian national report for the ENSREG
stress test BG-NR (2011). It is pointed out in BG-NR (2011) that according to the
requirements for loads from external events the current extreme value for wind
loads at Kozloduy NPP is 1.24 kN/m? (corresponding to a wind speed of 45
m/s). The dynamic pressure of wind speeds of 92.2 m/s (maximum observed
tornado wind speed) amounts to 5.2 kN/m2. It is not clear from the presentation
in the EIA-Report whether this higher value should be used as design basis for
the NNU or whether wind loads should be covered by a design against other
impacts (e.g. air pressure waves)s.

Other extreme meteorological impacts than wind and tornadoes or not dis-
cussed in the EIA-Report.

5.3 Conclusions/Recommendations

5.3.1 Seismic Hazard Assessment

In the EIA-Report, the general approaches of the seismic hazard study for the
site of the NPP in Kozloduy are presented. Concrete information about parame-
ters, formulas and procedures are out of the scope of the EIA-Report. There-
fore, this review of the report can only be a check if the described approaches
are in compliance with international practices and regulations (represented by
IAEA guidelines). For the site of the NPP Kozloduy a deterministic and a proba-
bilistic assessment was performed on the basis of common principles. The
briefly described deterministic procedure reflects international practices. For the
probabilistic analyses a standard program (EQRISK) was used, based on the
theory of Cornel that is the international standard approach. The consideration
of uncertainties in the hazard model is important, especially model uncertainties
(also called “epistemic uncertainties”). In the EIA-Report it is stated, that model
uncertainties were considered using a logic-tree. This approach is the typical
practice in probabilistic seismic hazard assessment. The complete seismic load
assumptions in terms of response spectra for the horizontal and the vertical
seismic actions are not given in the EIA-Report. The only values provided are
the maximum peak ground accelerations (PGA) for an annual probability of 102
and 10™. The PGA value for 10*year is 0.2 g. A defined safety level of
10'4/year is quite common, but no information is given to which fractile this value
corresponds.

The general applied methodology of seismic hazard assessment is conform to
international practices. However, the response spectra are not given and possi-
bly normalized standard spectra were used, scaled to 0.2 g. The use of normal-
ized standard spectra would not conform to the present state of the art in seis-
mic hazard assessment for nuclear facilities. Instead, the seismic hazard is cal-
culated separately for different frequencies.

® According to BG-NR (2011) design of the civil structure of the reactor building of unit 5 and unit 6
takes into account the external effects of air shock wave with pressure fronts of 30 kN/m? for 1s
time.
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The seismic hazard study was performed 20 years ago. So the question arises
whether the results still fulfill the actual state-of-the-art in seismic hazard as-
sessment for nuclear facilities. One aspect of this is whether a normalized re-
sponse spectrum shape was applied and the spectra were determined by scal-
ing the spectrum shape with the calculated PGA value.

According to the country peer review report of the ENSREG stress test ENSREG
(2012), it was stated during the country visit that throughout the periodic up-
dates of the seismic PSA and in the PSR, on the basis of the information avail-
able and verified, evaluations are made of the need of re-assessment of the
seismic hazard on site. It is recommended in the country peer review report that
this approach should continue in the future.

The Bulgarian National Action Plan BNRA (2012, SECTION 1.1) states that no
need of additional measures was identified in the area of natural hazards and
that the assessments of natural hazards are included in the periodic safety re-
views, without providing specifics. Thus, the current state of the plans for seis-
mic re-assessments in Bulgaria is not clear.

5.3.2 External Human Induced Events

Aircraft crash

It does not become clear from the presentation in EIA-REPORT (2013, CHAP.
6.2.1 AND CHAP. 2.3) to which extent the NNU will be designed to withstand a
supposed crash of large passenger or military aircraft.

Leaks of hazardous fluids and gases

The conclusion in EIA-REPORT (2013, CHAP. 6.2.3) concerning potential impact
due to facilities at the Kozloduy NPP is not fully comprehensible as relevant in-
formation is contained in a separate document which is not available.

The conclusion in EIA-REPORT (2013, CHAP. 6.2.4) concerning potential impact
due to gas pipelines is also not fully comprehensible as relevant information is
contained in a separate document which is not available.

Concerning explosions in storage facility No. 106 no results for the case that
administrative fire protection rules are not (fully) followed are presented in the
EIA-Report. It is not stated whether a probabilistic risk assessment has been
conducted for explosions in this facility.

No considerations about the formation of pressure shock waves due to explo-
sions outside the perimeter of the NPP and their possible impact on buildings of
the NNU are contained in EIA-REPORT (2013, CHAP. 6.2.). In EIA-REPORT (2013,
CHAP. 6.2.) there is no statement whether relevant impacts due to explosives
transported next to the site (ships on the Danube or trucks) have to be taken in-
to account. This is not in compliance with the requirements contained in IAEA
(2002).

It is not stated in the EIA-Report whether the NNU should have a basic design
against pressure shock waves due to external explosions. This is not under-
standable as it is stated in BG-NR (2011) that some buildings of Kozloduy 5 and
6 are designed to withstand the pressure on the front from an explosive shock
wave equal to 30 kN/m? with up to 1 s duration. More information about the
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characteristic of the assumed shock wave is not available, the design values
mentioned in BG-NR (2011) for Kozloduy 5 and 6 may be lower than the values
which have been required for the design of German NPPs against the impact of
shock waves due to chemical explosions Bmi (1976).°

Eire

The conclusion in EIA-REPORT (2013, CHAP. 6.2.8) concerning potential impact
due to external fires is not fully comprehensible as relevant information is con-
tained in a separate document which is not available.

5.3.3 Other External Events

Off-site flooding

Based on the information provided in BG-NR (2011) the conclusion in EIA-
REPORT (2013, CHAP. 6.2.6) that the Kozloduy NPP site is flood-proof is consid-
ered to be well-founded.

Additionally, it is stated in BG-NR (2011) and in the peer review country report
ENSREG (2012) that in some buildings of the existing NPP, where the lowest el-
evation of rainwater or domestic sewer is below 32.93 m, water penetration
from outside may be possible.

Extreme winds and tornadoes

In EIA-REPORT (2013, CHAP. 6.2.7) no information on the design basis values
against wind load is presented. Therefore, it becomes not clear whether also
loads due to tornadoes shall be covered, e.g. due to a design against other im-
pacts (e.g. air pressure waves).

Other extreme meteorological impacts than wind and tornadoes or not dis-
cussed in the EIA-Report.

5.4 Questions

5.4.1 Seismic Hazard Assessment

Concerning the assessment of the seismic hazard, the following questions
arise:

® Which seismic hazard study (reference) was used as a basis of the environ-
mental impact assessment?

® Which field studies were undertaken and which methods were applied in de-
tail to identify main geological structures and to evaluate Neogene-
Quarternary activities?

® A linear rise of the overpressure at the building wall up to 45 kN/m? within 100 ms is assumed in
Bmi (1976).
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® What is the horizontal response spectrum for annual exceedance probability
of 10 and which spectral shape has been applied? Have normalized stand-
ard spectra, scaled to 0.2 g, been used?

® Was one spectral shape used for all seismic sources or different ones for
close and far distances?

® Would it be possible to provide us with the values of the vertical seismic mo-
tion considered for the site?

® Was an evaluation conducted to make sure that the seismic hazard assess-
ment from 1991-1992 still fulfills the actual state-of-the-art in seismic hazard
assessment for nuclear facilities (e.g. regarding model parameters, response
spectra, consideration of uncertainties and assessment of local site effects)?

® Which evaluations have been performed in the course of the periodic updates
of the seismic PSA and in the PSR, on the basis of the information available
and verified, concerning the need of a re-assessment of the seismic hazard
on the site?

® Are there current plans for re-assessment of seismic hazards at the Kozloduy
site — either within the scopes of the periodic safety review for the existing
units, or specifically for the new unit?

® Was it made sure, that new data about seismicity and tectonics (obtained in
the last 20 years) could have not have a considerable influence on the seis-
mic hazard results?

® The seismic hazard is given in peak ground accelerations for an annual
exceedance probability of 107 and 10™. The resulting accelerations are 0.1 g
and 0.2 g. To which fractile values of the hazard curve do these accelerations
correspond (e.g. mean, 50% fractile)?

® How are local site effects taken into account (considering amplification due to
soil resonance) and what are the shear wave velocity profiles at the sites?

® The EIA-Report states that “Three-component accelerograms (continuation
61 s), measuring the geological conditions on the site” are given in addition.
How are these accelerograms used and are these accelerograms real earth-
quake regqistrations or synthetic time-histories? How are they obtained?

5.4.2 External Human Induced Events

Aircraft crash

Concerning the possibility of aircraft crashes and the respective basic design of
the NNU, the following questions arise:
® Are there relevant risk contributions due to airways or airport approaches
passing within 4 km of the site or air space usage within 30 km of the plant
for military training flights?
® /s it justifiable, to conclude that aircraft crashes of type 3 (“crash at the site
owing to air traffic in the main traffic corridors of regular Civil Aviation and
traffic in the military flight zones”) can be excluded when considering
Art. 30. (1) of the Bulgarian Regulation BNRA (2008) according to which it is
not allowed to neglect sources of human induced hazards with a frequency
of occurrence greater than or equal to 10° events per year,
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the tentative value of 107/a for a Screening Probability Level stated in IAEA
(2002) and

the derived annual frequency for aircraft crashes of 5.66x10” (on an area
of 0.5 km? and of 1.13x10° (on an area of 1 km? based on traffic data
within 30 km of the site?

® To which extent will the NNU be designed to withstand a supposed crash of
large passenger or military aircraft?

® Which loads shall be covered by the design (e.g. mechanical impacts in form
of load-time curves, thermal impact as a consequence of burning fuel)?
Which systems necessary for providing the basic safety functions shall be
protected by adequate design strength of the respective buildings and which
by redundancy in combination with physical separation of the respective
buildings?

Leaks of hazardous fluids and gases

Concerning the possible impacts due to hazardous fluids and gases, the follow-
ing questions arise:

® Would it be possible to provide information on the conducted analyses and
their basic approach with respect to facilities at the Kozloduy NPP site and
the planned gas pipelines?

® Would it be possible to provide information whether only single events were
considered (e.g. a single failure of a storage facility) or also combinations of
events like an interconnected cascade of destructions and subsequent explo-
sions (e.g. a release of explosive gases because of foregoing fires or local
explosions) with respect to the events listed in the EIA-REPORT (2013, CHAP.
6.2.3)?

® Would it be possible to provide information on the probabilistic assessment
for the violation of administrative fire protection rules in storage facility No.
106?

® Were analyses conducted to find out whether relevant impacts from to explo-
sives transported next to the site are possible (e.g. ships on the Danube or
trucks) and need to be taken into account?

® Have analyses on the formation of pressure shock waves and their possible
impact on buildings of the NNU due to explosions outside the perimeter of the
NPP been conducted (e.g. due to pipelines or transportation of explosives)?

® Will the basic design of the NNU be required to withstand pressure shock
waves? If this is the case: Would it be possible to specify the design values?

Fire
Concerning the possible impacts due to external fire, the following question
arises:

® Would it be possible to provide more information on the analyses conducted
and their basic approach with respect to facilities at the Kozloduy NPP site
and the planned gas pipelines?
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5.4.3 Other External Events

Off-site flooding

Concerning the possible impacts due off-site flooding, the following question
arises:

® Does the planning require to exclude an ingress of water into safety relevant
buildings of the NNU via rainwater or domestic sewers by taking adequate
design provisions?

Extreme winds and tornadoes

Concerning the possible impacts due to tornadoes and other meteorological
conditions, the following questions arise:

® Will loads due to tornadoes be covered, e.g. due to a design against other
impacts (e.g. air pressure waves)?

® Which design values will be assumed for the NNU concerning the full spec-
trum of meteorological impacts (i.e. the impacts treated within the ENSREG
stress test)? What are the respective probabilities of exceedance?
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6 ACCIDENT ANALYSIS

6.1 Treatment in the EIA-Report

The radiological consequences of accidents are treated in chapter 6 “Character-
istics of the environmental risks from potential accidents and incidents” of the
ElA-Report. In EIA-REPORT (2013), two types of accidents are considered:

® design basis accidents
® severe accidents involving significant core degradation

According to EIA-REPORT (2013, CHAP. 6), information and data provided by the
Client have been studied and analyzed regarding:

® Analysis of the stability of the project in events involving a total loss of an ul-
timate heat sink and total loss of off-site power, reckoning with the require-
ments of ENSREG to stress tests in the light of the events in Fukushima;

® Evaluation of the probability of core degradation (with severe core damage
frequency for the new reactor lower than 1.10-5 events per NPP per year);

® Evaluation of the probability of large radioactive releases (the frequency of
large radioactive releases being lower than 1.10-6 events per NPP per year);

® Assessment of the performance of the unit in severe accidents, so that
changes in core geometry would be limited, ensuring conditions for long-term
fuel cooling;

® Description of the technical measures for emergency response;

® Comparative analysis of the proposed sites from the point of view of nuclear
safety and radiation protection;

® Analysis of the proposed sites from the point of view of nuclear safety and
radiation protection”

Subchapter 6.1.1.1 about emergency conditions starts with some general con-
siderations about emergency conditions, design basis accidents and severe ac-
cidents. It is stated that “the requirements applied to the design of new power
plants differ substantially from the old projects in terms of the expanded use of
defence-in-depth both to prevent severe accidents and to mitigate their effects.
A severe accident may occur only after a multiple failure of the systems of the
power plant or of the personnel at the various independent levels of defence-in-
depth, e.g. upon failure of the primary coolant system followed by a persistent
failure of off-site and, after that, of on-site power as well.” EIA-REPORT (2013,
CHAP. 6.1.1.1)

It is mentioned in EIA-REPORT (2013, CHAP. 6.1.1.1) that new-generation nucle-
ar power plants are equipped with special systems for management of severe
accidents and are designed in such a way that the frequency of their occurrence
should be less than 107 per reactor-year.

Concerning the integrity of the containment in case of a severe accident the
ElA-Report points out that the containment is equipped with special systems to
prevent the loss of its integrity due to different phenomena like hydrogen explo-
sions, generation of internal missiles or overpressure. Heat removal from the
degraded core and the containment ensures containment integrity for a long
time after the onset of the accident. Furthermore it is stated that the types of re-
actors in question meet the criterion of limiting the frequency of a large radioac-
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tive release to the environment to values of less than 10 per reactor-year by an
at least tenfold redundancy. According to EIA-REPORT (2013, CHAP. 6.1.1.1), the
safety requirements to be applied to new reactors ensure that the radiological
consequences of severe accidents are limited and do not require an evacuation
of the populated area in the nearest environment of the NPP nor other urgent
protective actions (sheltering, iodine prophylaxis) outside the emergency plan-
ning zones of the plant.

In chapter 6.1.1.2, the INES event classification scale is introduced and the
number of events that occurred at the Kozloduy NPP site and were reported to
the NRA in the years 2007 to 2011 is provided.

Chapter 6.1.2 treats the characteristics of the environmental risk of radiation
and provides an overview of the different possibilities of exposure after a re-
lease of radioactive substances from a nuclear facility. Also, different kinds of
protective actions are discussed. Finally, several types of interventions as dif-
ferent measures for dose limitation or prohibition of human settling depending
on respective dose limits are presented.

Chapter 6.1.3 provides some information about the accident evaluation meth-
ods. The nuclide vector of the source (i.e. the quantity, isotopic composition and
distribution in time of the radioactive substances which have escaped from the
containment into the environment: source term) is qualitatively discussed. The
general approach for the determination of the source term is described as fol-
lows: “The universally accepted conservative approach to safety analysis re-
quires that the source be determined in such a way as the radiological effects
corresponding to that source would be worse by a sufficient margin than the ef-
fects which, with an allowance for a certain uncertainty, would result from the
later safety analyses for a specific reactor for the NNU. That is why the assump-
tion of the radiological effects for the purposes of the environmental impact as-
sessment may be more general, considering that it is made with a sufficient
margin and that such an assessment for the specific project solution will be
made in the Preliminary Safety Report.”

The most important nuclides of the source term are presented in chapter 6.1.3.2
and their respective relevance for DBA and severe accidents is discussed. With
respect to radioactive releases in the course of severe accidents, it is stated
that the liberation of decay products from the molten fuel depends above all on
their chemical and physical form. According to EIA-REPORT (2013, CHAP.
6.1.3.2) it is assumed that at the high temperature of the molten fuel, it liberates
in the containment up to 75 — 100% radioactive noble gases, iodine and cesium
(much less in case of a DBA). On the other hand, the release fraction of the rest
of the radionuclides from the molten fuel into the containment is in the order of
tenths of a percentage point to tens of percentage points.

The magnitude of radioactive releases to the environment in case of a severe
accident strongly depends on the containment integrity. According to EIA-
REPORT (2013, CHAP. 6.1.3.3) the quantitative determination of the source term
assumes integrity of the containment: “The quantitative determination of the nu-
clide vector of the source proceeds from the prerequisite of preserved contain-
ment integrity, with an allowance for escapes through admissible design leaki-
ness and the so-called bypass containments. This prerequisite is justified by the
fact that in all units under consideration the containment is equipped with spe-
cial systems so as to prevent a loss of its integrity even in severe accidents
caused by any of the relevant phenomena.”
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For the determination of the radiological effects it is assumed that the radioac-
tive release to the environment takes place at a constant rate in the course of
six hours after the accident. The nuclides 1-131 and Cs-137 are chosen as rep-
resentatives for the whole source term (additionally Xe-133 for severe acci-
dents).

According to EIA-REPORT (2013, CHAP. 6.1.3.3), the source term for Design Ba-
sis Accidents is based on the European Utility Requirements (EUR) for LWR
Nuclear Power Plants applicable to a third-generation nuclear power plant. It is
claimed that, according to EUR, the accident in question has a probability of oc-
currence approximating the value of 10'6/year.

Table 6-1: Source term for design basis accidents

High-altitude emission (100 m) Ground level emission (45 m)
Radionuclide TBq Radionuclide TBq
1-131 150 1-131 10
Cs-137 20 Cs-137 1.5

Concerning the source term for severe accidents it is pointed out in EIA-REPORT
(2013, CHAP. 6.1.3.3) that account has been taken of the proportion of the in-
ventory of radionuclides which has escaped from the damaged fuel in the con-
tainment according to the provisions of the U.S. Nuclear Regulatory Commis-
sion NUREG-1465 NRC (1995). According to EIA-REPORT (2013, CHAP.
6.1.3.3), the fraction of the nuclides that is released from the containment to the
environment has been determined by using the requirements applied to the po-
tential suppliers of the nuclear facility. The limit values for Xe-133, I-131 and Cs-
137 have been determined on the basis of these requirements.

Table 6-2: Source term for severe accidents

Ground level emission (45 m)

Radionuclide TBq
Xe-133 770,000
1-131 1,000
Cs-137 30

For design basis accidents and severe accidents it is assumed that no exces-
sive heat rise of the released particles above the assumed height of release (45
m and 100 m) occurs.

Further assumptions and results concerning the analyses to evaluate the
spread of the released radioactive materials and the subsequent doses to the
public are presented and discussed in chapter 7 of this report.
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6.2 Discussion

The treatment of accidents (design basis accidents and severe accidents) in
EIA-REPORT (2013) is very general. A significant amount of relevant information
is not provided e.g.:

® List of design basis accidents considered,

e Effectiveness of special features of the NNU concerning prevention and miti-
gation of severe accidents,

® Scenarios for severe accidents.
It is claimed in the EIA-Report that a lot of technical information and data have
been studied and analyzed. However, none of the points explicitly mentioned in

the introduction to chapter 6 of the EIA-Report are subsequently further ad-
dressed. Especially no information is provided concerning

® -events involving a total loss of theultimate heat sink and total loss of off-site
power, reckoning with the requirements of ENSREG to stress tests in the
light of the events in Fukushima;

-Evaluation of the probability of core degradation;
-Evaluation of the probability of large radioactive releases;
-Assessment of the performance of the unit in severe accidents;

-Description of the technical measures for emergency response.

Also, no information is provided on how the lessons learned from Fukushima —
beyond events involving a total loss of the ultimate heat sink and total loss of
off-site power — have been taken into account. For example, there is no infor-
mation on

® analysis of cliff-edge effects in case of natural hazards,
® provisions for use of mobile equipment,

® multi-unit accidents (only one new unit is to be built, but there are other units
already at the site),

® accidents in SFP, possible parallel to reactor accidents,

® consideration of large-scale destruction of infrastructure, possibly for a longer
time; this does not only concern power supply, but also accessibility of site for
personnel etc.

In summary, the EIA-Report provides no comprehensible technical basis for an
evaluation of design basis accidents and severe accidents.

The methodology for the quantification of the source terms in EIA-REPORT
(2013, CHAP. 6.1.3.3) is explained only in a very general manner. Concerning
the source term for design basis accidents it is claimed - with reference to the
EUR - that the underlying accident has a probability of occurrence approximat-
ing the value of 10'6/year. The term “approximating the value of 10'6/year” can-
not be unambiguously deduced from the EUR, therefore this statements is un-
clear.

With respect to possible consequences for Austria, primarily the source term for
severe accidents is of interest. The source term for design basis accidents
should be comparably small and in Austria no significant radiological impact has
to be expected for DBA. The situation could be different for severe accidents. It
depends on the details of the considered scenarios and especially on the integ-
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rity of the containment respectively on the effectiveness of the confinement
function whether significant radioactive releases to the environment can be
avoided or not.

Concerning the release of nuclides to the containment in case of severe acci-
dents, it is stated in EIA-REPORT (2013, CHAP. 6.1.3.3) that results of NUREG-
1465 (NRC 1995) have been used. Details on how this was done are not given.
It remains unclear how the restraint explicitly stated in NRC (1995) that the
source terms derived (particularly gap activity) may not be applicable for fuel ir-
radiated to high burnup levels (in excess of about 40 GWD/MTU) has been tak-
en into account.

There is no information on which severe accident scenarios have been consid-
ered and which severe accidents form the basis for the source term. E.g. it is
unclear whether external events (e.g. earthquakes) beyond the design basis
and the related conditional probabilities for equipment failures have been as-
sessed. Furthermore, it is not stated whether core melt scenarios because of
airplane crashes have to be taken into account (see also chapter 5 of this re-
port). Aside from the general statement that the types of reactors in question
meet the criterion of limiting the frequency of a large radioactive release to the
environment to values of less than 10® per reactor-year by an at least tenfold
redundancy, there is also no information on the frequency of different scenarios.

The source term for severe accidents presented in the EIA-Report seems fairly
consistent with the assumption of an intact containment. The assumed release
of 30 TBq of Cs-137 roughly corresponds to less than 0.01% of the total inven-
tory of the reactor core of a 1,000 MWe unit. The release height of 45 m corre-
sponds to a release from the reactor or an auxiliary building (not via the chim-
ney). Together with the assumed zero value for the excessive heat rise of parti-
cles it favours a deposition of radioactive materials in the vicinity of the NNU.
Concerning possible impacts to Austria a higher release height and/or non-zero
excessive heat rise would be disadvantageous. However, release and exces-
sive heat rise would have to be consistent with the considered severe accident
scenarios. No information about these scenarios is given in the EIA-Report.

It is stated in EIA-REPORT (2013, CHAP. 6.1.3.3) that the source term is derived
under the boundary condition that containment integrity is assured with an al-
lowance for escapes through admissible design leakiness and the so-called by-
pass containments. It is further stated that this assumption is justified by the fact
that in all units under consideration the containment is equipped with special
systems to prevent a loss of its integrity, even in severe accidents caused by
any of the relevant phenomena.

In general, it is plausible that source terms for reactors of newer-generation
should be smaller than for older generations. The background behind this is that
the newer designs are optimized with respect to the principal layout of safety
systems as well as measures for prevention and mitigation of severe accidents.
However, in the EIA-Report there is no information about the effectiveness of
these measures. Also, it is not stated whether some phenomena have been
judged to be irrelevant (e.g. reactor pressure vessel failure at high pressure).
Furthermore, it remains unclear whether core melt scenarios originating from
events with containment-bypass (e.g. steam generator tube rupture) were taken
into account.
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According to the analyses presented in NUREG-1465 (NRC 1995) around 75%
of Cs inventory could be released to the containment in case of a core melt ac-
cident with low system pressure failure of the reactor pressure vessel. In this
case, the release of less than 0.01% of the Cs-137 inventory that is assumed in
the EIA-Report corresponds to a retention factor of > 7500. However, this reten-
tion factor is not further discussed in the EIA-Report. It is plausible for the case
of intact containment; however, it is rather dubitable whether it is applicable for
all scenarios which are not practically eliminated (see below).

The statement in EIA-REPORT (2013, CHAP. 6.1.3.3) that the release from the
containment to the environment has been determined by using the require-
ments applied to the potential suppliers of the nuclear facility is not comprehen-
sible as the respective requirements are not stated. However, it is notable that
the source term for Cs-137 (30 TBq) corresponds exactly to the limit for a Cs-
137 release in case of a severe accident according to the Bulgarian “Regulation
on Ensuring the Safety of Nuclear Power Plants” BNRA (2008). This regulation is
quoted at the beginning of chapter 6 of the EIA-Report, but the release limit for
Cs-137 is not mentioned.

In summary, the technical basis for the source term remains unspecified.

The source term for severe accidents provided in EIA-REPORT (2013, CHAP.
6.1.3.3) can only be accepted as upper limit in case severe accident scenarios
with higher releases (in particular, accident scenarios for which containment in-
tegrity is lost or with containment bypass) could be judged as practically elimi-
nated in the sense of IAEA Specific Safety Requirements No. SSR-2/1 (IAEA
2012) (“The possibility of certain conditions occurring is considered to have
been practically eliminated if it is physically impossible for the conditions to oc-
cur or if the conditions can be considered with a high level of confidence to be
extremely unlikely to arise.”). A more detailed discussion of the term “practical
elimination” and an outline for a demonstration of practical elimination are con-
tained in the RHWG Report “Safety of new NPP designs” (RHWG 2013). There it
is also stated that “practical elimination of an accident sequence cannot be
claimed solely based on compliance with a general cut-off probabilistic value.
Even if the probability of an accident sequence is very low, any additional rea-
sonably practicable design features, operational measures or accident man-
agement procedures to lower the risk further should be implemented.”

As no information concerning
® accident scenarios and their frequency,

® the effectiveness of measures for prevention and mitigation of severe acci-
dents and

® arguments to guarantee the necessary high confidence

is provided in the EIA-Report, radioactive releases larger than the source term
in EIA-REPORT (2013, CHAP. 6.1.3.3) cannot be judged as practically eliminated
at the moment.
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6.3 Conclusions/Recommendations

Concerning the source term for design basis accidents, the statement with ref-
erence to the EUR that the underlying accident has a probability of occurrence
approximating the value of 10'6/year cannot be unambiguously deduced from
the EUR. Therefore, it should be further explained.

The information provided in the EIA-Report is not sufficient for an assessment
of potential radiological consequences due to severe accidents. Additional in-
formation concerning the technical background of the severe accident source
term is necessary. Therefore, it cannot be confirmed that the source term for
severe accidents presented in EIA-REPORT (2013, CHAP. 6.1.3.3) represents an
upper limit.

6.4 Questions

Concerning the source term for design basis accidents, the following question
arises:

® What is the precise connection between the statement in the EIA-Report that
the underlying accident has a probability of occurrence approximating the
value of 10°/year and the EUR?

Concerning the derivation of the source term for severe accidents and the ques-
tion, whether it represents an upper limit, the following questions arise - as far
as the answers are reactor-type specific they should be provided for each reac-
tor type under consideration:

® Which initiating events have been considered in the determination of possible
core damage states? Have core damage states originating from events with
containment-bypass been considered? Which design extension conditions
(e.g. external events beyond the design basis) have been considered?

® What are the frequencies of the respective core damage states and the sta-
tistical confidence level of these frequencies?

® How have the releases rates provided in NRC (1995) been applied for the
derivation of the source term? How has the possibility that the source terms
derived in NRc (1995) may not be applicable for fuel irradiated to high burn-
up levels (in excess of about 40 GWD/MTU) been taken into account?

® Which requirements have been applied to the potential suppliers of the nu-
clear facility with respect to the definition of the severe accident source term?
In which way have these requirements been used for the determination of the
fraction of nuclides released from the containment to the environment?

® How effective and robust are safety systems as well as measures for preven-
tion and mitigation of severe accidents in case of different design extension
conditions (e.g. external events beyond the design basis)?

® Which design basis and beyond design basis accident scenarios have been
considered?

® What are the frequencies of scenarios with large early releases?
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Which values have been assumed concerning the efficiency of the retention
of radioactive nuclides inside the plant? What is the technical justification for
these values?

Has the assumed release of Cs-137 (30 TBq) been taken directly from the
“Regulation on Ensuring the Safety of Nuclear Power Plants” BNRA (2008)?

Which accident scenarios and which plant respectively containment states
have been judged to be practically eliminated?

Which arguments guarantee the necessary high confidence for the scenarios
or for the plant states respectively containment states which are judged to be
practically eliminated?

In which manner have the lessons learned from Fukushima been taken into
account?
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7 TRANSBOUNDARY IMPACTS

7.1 Treatment in the EIA-Report

In chapter 11 of the EIA-REPORT (2013) the possible transboundary impacts of
the project are treated. This chapter mostly deals with the transboundary impact
on Romania, because the NNU will be located in close proximity to the territory
of Romania (EIA-REPORT 2013, CHAP. 11.3). Chapter 11.3.3 summarizes the po-
tential radiation risk in the Romanian part of the 30 km surveillance zone in the
event of an accident.

In Chapter 6.1.3 the analyses of accident consequences are described in more
detail. It is explained that the methodology of evaluation of an accident consists
of the following steps: identification of the source term and subsequent calcula-
tion of the spread and environmental impact of the radioactive material (EIA-
REPORT 2013, CHAP. 6.1.3). The identification of the source term is described
and discussed in chapter 6 of the expert statement at hand.

In the EIA-REPORT (2013, CHAP. 6.1.3.4) it is mentioned that the projections of
the radiological effects of accidents are based on the calculations made in the
HAVAR-RP program. Two meteorological conditions have been chosen for the
calculations. According to the EIA-REPORT (2013, CHAP. 6.1.3.4 and 11.3.3),
these scenarios were chosen in such a manner that the modeled version would
have the worst radiological outcomes. The scenarios that vary in wind speed,
weather category and rain intensity are listed in table 7-1.

Table 7-1: Weather scenarios for the calculation of transboundary impacts on the
Romanian territory

Weather scenario 1 2
Wind speed [m/s] 5 2
Atmosphere stability class D F
Rain [mm/h] 10 0

According to the EIA-REPORT (2013, CHAP. 6.1.3.5), weather scenario 1 has
been selected for the assessment of the impact of a design basis accident. Both
weather scenarios have been selected for modeling the effect of a severe acci-
dent, with long-term measures being modeled on the basis of scenario 1 involv-
ing precipitation which aggravates the short-range impact.

In the EIA-REPORT (2013, CHAP. 6.1.2) it is explained that the risk related to the
potential effects of an uncontrolled release of radioactive material to the envi-
ronment can be assessed according to the scope of the protective actions and
to the extent of contamination of the affected environment. A distinction is made
between urgent and long-term protective actions:

® Urgent protective actions are applied in the first hours and days after the oc-
currence of an accident (including sheltering and iodine prophylaxis).

® | onger-term protective actions are applied in the course of weeks, months or
years after the accident (including temporary relocation or permanent reset-
tlement, restriction of the consumption of food).
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It is clarified that no intervention is made when the additional annual effective
dose for the population is a) less than or equal to 1 mSv or b) less than or equal
to 5 mSv, under the special circumstances that the annual effective dose will
not exceed 1 mSv during the next five consecutive years. The intervention
measures for different annual effective doses are described. In case the annual
effective dose for the population is

® greater than the minimum intervention level but less than 10 mSv: measures
are applied to limit the dose and to protect the population depending on the
specific situation and circumstances;

® equal to or greater than 10 mSyv, but less than 20 mSv: an intervention is un-
dertaken to limit public exposure;

® greater than 20 mSv and less than or equal to 50 mSv: settling is not allowed
and the permanent habitation of children and persons of reproductive age in
the zone is prohibited;

® greater than 50 mSv: permanent habitation is prohibited.

In the EIA-REPORT (2013, CHAP. 6.1.4.2) the emergency planning zones around
the Kozloduy NPP site are described as follows:

® On-site Emergency Planning Zone, the site of Kozloduy NPP EAD;

® Precautionary Action Planning Zone (PAZ), with a radius of 2 km and a geo-
metric center between the ventilation stacks of Units 5 and 6:

® Urgent Protective Action Planning Zone (UPAZ) with a provisional radius of
30 km.

According to the EIA-Report, the designs of a reactor model for the NNU must
be assessed against the requirements of EUR, taking account of several pa-
rameters:

® No emergency protection action” beyond 800 m from the reactor upon re-
leases from the containment

® No delayed action® at any time beyond 3 km from the reactor
® Non-application of long-term action® beyond 800 m from the reactor

The existing 2 km PAZ may be modified, being expanded by some 300 m east-
ward in case the NNU is implemented on site 1 or 2. The new boundaries can
be defined after selection of a specific reactor model and after a detailed analy-
sis. The UPAZ is not expected to be modified in connection with the construc-
tion of a NNU. In all cases, after selection of a specific reactor model, an analy-
sis to this end will be conducted.

~

Actions involving public evacuation, based on projected doses up to seven days, which may be
implemented during the emergency phase of an accident, e.g. during the period in which signifi-
cant releases may occur. This period is usually shorter than 7 days. The sum total of soil and aer-
ial releases during the whole period of releases must be checked against the reference values for
each isotope: 1311 - 4000 TBq; 137Cs - 30 TBq; 90Sr - 400 TBq

©

Actions involving temporary public relocation based on projected doses up to 30 days, caused by
ground shine and aerosol re-suspension, which may be implemented after the practical end of the
release phase of an accident.

©

Actions involving public resettlement, based on projected doses up to 50 years caused by ground
shine and aerosol re-suspension. Doses due to ingestion are not considered in this definition.
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In the EIA-REPORT (2013, CHAP. 6.1.3.7 and 11.3.3) it is concluded that the radi-
ological results of the analyzed accidents, as evident from the conducted anal-
yses, attest to the acceptability of the environmental risks. The results are
summarized as follows:

The results of the assessment of design basis accidents show that, for a ran-
dom hypothetical design accident, human exposure does not require the under-
taking of any urgent protective actions, even within the closest inhabited zone
around the NNU (EIA-REPORT 2013, CHAP. 11.3.3).

Chapter 6.1.3.6 describes and illustrates the results for severe accidents. Ac-
cordingly, urgent protective actions can be expected in case of a severe acci-
dent: The maximum size of the potential evacuation zone is 1 km. The maxi-
mum size of the potential shelter zone is 8 km.

The modeling of the radiological effects of severe accidents does not show any
exceeding of the threshold values for the initiation of emergency protective
measures outside existing emergency planning zones of Kozloduy NPP. As far
as subsequent protective measures are concerned, even within the closest
populated zone around the NNU no permanent resettlement is expected. It is
highlighted that the threshold value of the 1 mSv dose would not be exceeded.
The values of the effective doses of external exposure are presented in figures
6.1-7 and 6.1-10 of the EIA-REPORT (2013).

According to estimates, the contribution of ingestion to the total dose is approx-
imately 71% at the boundary of the emergency planning zone at a distance of
12 to 14 km and up to 52% at a distance of 45 to 50 km. The shares of the sep-
arate exposure pathways in the lifetime dose are presented by the charts in
Figures 6.1-8 and 6.1-9 (EIA-REPORT 2013, CHAP. 6.1.3.6).

It is summarized that, because more than half of the total exposure would hap-
pen along the pathway of ingestion, the introduction of a short-term restriction to
the consumption of locally grown products would have a substantial impact on
reducing the accumulated dose (EIA-REPORT 2013, CHAP. 11.3.3).

Transboundary impacts on the Austrian territory

In the EIA-REPORT (2013, CHAP. 11.4) the following requirement of the Austrian
Ministry of Agriculture, Forestry, Environment and Water Management men-
tioned in the letter ref. no. 541402 of 26.06.2013 is discussed: “As regards the
scope of the EIA, Austria expects the EIA-Report to provide complete analysis
of major accidents with long-range impact.”

Thus, Chap. 11.4.1 of the EIA-REPORT (2013) deals with the radiation risk for
the Republic of Austria due to a major accident. As a start, it is emphasized that
the distance to Austria is more than 750 km.

According to the EIA-REPORT (2013, CHAP. 11.4.1), “the estimates of the radio-
logical consequences of major accidents are based on the system ESTE EU
Kozloduy, which is adapted to reactors 5 and 6 of Kozloduy NPP and its pur-
pose is to evaluate in parallel an emergency situation of the two reactors. ESTE
EU Kozloduy contains a database of sources of releases calculated and pre-
pared specifically for emergency response at units 5 and 6 of Kozloduy NPP.
The database contains source terms related to spent fuel pools and accidents
at different levels of damage to the containment (leaks in the containment).”
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The EIA-REPORT (2013, CHAP. 11.4.1.1) presents the data inputs of the model.
The source terms are as follows:

Table 7-2: Source terms for a severe accident

Radionuclide TBq

Xe-133 770,000

1-131 1,000 (90% elementary, 5% aerosol, 5% organic)
Cs-137 30

The release time is assumed to be six hours. Two release heights (45 m and
100 m) are used for the dispersion calculations; a thermal super-elevation of the
radioactive particle is not assumed. These parameters are the same as used for
the calculation of the transboundary effects on Romanian territory, but the
weather scenarios are different.

It is stated that typical weather conditions were used. Three different weather
scenarios with the following parameters are given (EIA-REPORT 2013, CHAP.
14.1.1):

Table 7-3: Weather scenarios for the calculation of the transboundary impacts on
Austrian territory

Weather scenario

Wind speed [m/s]

Atmosphere stability class
Rainfall [mm/h]

O>_\_\
o\ g a|pN
o | MmN |W

It is mentioned that the ESTE Kozloduy software was used to calculate progno-
ses and doses for each hour until the 168" hour (7 days). Tabular data of radia-
tion parameters is provided only for the points that are in the trace of the cloud
up to 48 hours.

The forecast for 24 hours of the effective dose and effective thyroid dose for
both adults and children are presented. Results are provided for four different
distances: Kozloduy NPP site, PAZ (2 km), UPAZ (30 km) and the maximum
distance for 48 hours, which is about 200 km.

The results are listed for each weather scenario in two tables divided for release
height at 45 m and at 100 m.

According to the EIA-REPORT (2013, CHAP. 11.4.1.2), the analysis demonstrates
that in any hypothetical design basic accident human exposure does not cause
the need for adoption of any urgent protective measures.

Considering the radiological effects of major accidents, it is stated that the
thresholds for urgent precautionary measures beyond the existing emergency
planning zones of Kozloduy NPP were not exceeded within the calculations.
However, the estimates demonstrated that protective measures must be applied
as follows:

® On-site: Urgent protective measures — sheltering, evacuation, iodine prophy-
laxis, radiation control and use of personal protective equipment,
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® in the 2 km precautionary protective action planning zone (PAZ) — sheltering,
evacuation and iodine prophylaxis for children and adults,

® in the 30 km urgent protective action planning zone (UPAZ) — iodine prophy-
laxis for children and pregnant women;

At the distance of 200 km no protective measures are required. It is emphasized
that the predicted values at the distance of 200 km are about 100 times lower
than the criteria for the application of protective measures.

It is stated that in respect to Vienna (781 km by straight line from the Kozloduy
site), the obtained estimates are lower than 1*10”° Sv/h — a value multiple times
lower than the natural background radiation and effective doses above the neg-
ligible dose of 1*10° Sv (10 pSv) are not expected (EIA-REPORT 2013, CHAP.
11.4.1.2).

The EIA-REPORT (2013, CHAP. 11.4.1.2) concludes: “The presented results, as
can be concluded from the underlying analysis, confirm the absence of radiolog-
ical risk to the Republic of Austria.”

The reply to the above-mentioned requirement of the Austrian Ministry of Agri-
culture, Forestry, Environment and Water Management in letter ref. no. 541402
of 26.06.2013 says the same: “The presented results from modelling and ana-
lytical work demonstrate the absence of radiological risk to Austria” (EIA-
REPORT 2013, CHAP. 11.4.1.2).

7.2 Discussion

As concluded in chapter 6 of the expert statement at hand, the information pro-
vided in the EIA-REPORT (2013) is not sufficient for an assessment of potential
radiological consequences in Austria due to severe accidents. Basic information
is missing. The source term for severe accidents provided in the EIA-REPORT
(2013) can only be accepted as upper limit in case severe accident scenarios
with higher releases could be judged as practically eliminated.

In general, information on the methods and results of probabilistic safety stud-
ies, accident analyses of the reactor types under consideration, and also con-
cerning the safety requirements with regard to the concept of practical elimina-
tion, are missing (see chapters 4 and 6 of the expert statement at hand).

Only results of detailed safety assessments for the considered reactor type of
the proposed NNU would permit to exclude a larger source term — in case it can
be proven beyond doubt that such a larger source term cannot occur (practical
elimination). Such results, however, are not yet available. Therefore, a source
term for e.g. an early containment failure or containment bypass scenario
should be analyzed as part of the EIA — in particular because of its relevance for
long-range transport.

This statement is further underlined by a recently published report. In 2012, the
Norwegian Radiation Protection Authority (NRPA) published a report concern-
ing the potential consequences in Norway after a hypothetical accident at the
new nuclear power plant Leningrad Il. The plant under construction is of type
AES-2006, which is one of the reactor types under consideration for the NNU. It
is stated that the calculation was based on a catastrophic release of this NPP,
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i.e. the most severe radiological consequences that could occur as a result of a
‘credible’ accident scenario in a nuclear power plant of the latest design. The
severe accident scenario was selected by Enconet based on a Level 2 PSA for
a WWER-1000 reactor (V-320 model) (NRPA 2012).

The accident scenario (containment bypass) is initiated by a large break in the
steam generator (40 mm). The emergency core cooling systems and the auxil-
iary feed water systems are assumed to be operable, the operator is success-
fully preventing steam generator (SG) overfilling, and the SG relief valve is op-
erating normally. However, the fast cool-down and stabilization of the unit fails,
leading to core melt. This is an accident sequence with bypass of the contain-
ment that involves early and late releases directly to the environment. Neverthe-
less, the source term is limited due to the retention in the primary system
caused by a high flow in intact legs and intensive heat exchange and condensa-
tion in the SG. The authors noted that for the plants of the new designs the fre-
quencies of accident scenarios that contribute to this release category are ex-
pected to be significantly reduced (below the frequency threshold of 1E-7/yr).

The radionuclide inventory of the core was based on Russian data derived for
the original Soviet fuel. The source term of this scenario was calculated to
2,800 TBq (0.85% of core inventory) for Cs-137 and 26,700 TBq (0.85% of core
inventory) for I-131 (NRPA 2012).

These source terms are considerably higher compared to those used in the
EIA-REPORT (2013). However, as explained in chapter 4 of the expert statement
at hand, the results of probabilistic studies are only of limited significance.
Therefore, it would be problematic to exclude this accident scenario from con-
sideration unless there are further arguments to demonstrate that it can be
practically eliminated.

In the EIA-REPORT (2013) it is mentioned that the ESTE EU Kozloduy database
contains source terms related to spent fuel pools and accidents at different lev-
els of damage to the containment (leaks in the containment). From the Austrian
experts” point of view these source terms are of utmost interest.

It is not possible to exclude the fact that a large (early) release during a severe
accident at the Kozloduy NPP site can affect the Austrian territory, despite the
distance of about 700 km. Several studies as well as accidents have confirmed
the long-term transportation of radioactive material. According to SEIBERT (ET AL.
2012), for example, substantial consequences of a severe accident are possible
for distances of up to 500 to 1000 km.

After the Fukushima accident, several studies were performed in order to esti-
mate the consequence of severe accident at nuclear power plants all over the
world. Major reactor accidents of nuclear power plants are rare, yet the conse-
quences are catastrophic. In a recently published study the cumulative global
risk of exposure to radioactivity due to atmospheric dispersion of gases and par-
ticles following severe nuclear accidents (the most severe ones on the Interna-
tional Nuclear Event Scale, which are categorized to INES 7) is calculated, us-
ing particulate Cs-137 and gaseous [-131 as proxies for the fallout. A deposition
of more than 40 kBg/m? is defined as “contaminated”, following the definition by
the IAEA. At this level, the human dose during the first year after the major ac-
cident is about 1 mSv and is considered to be radiologically important
(LELIEVELD ET AL. 2012).
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The results indicate that the occurrence of INES 7 major accidents and the risks
of radioactive contamination have been underestimated in the past. The authors
concluded: in the event of a major reactor accident of any nuclear power plant
in the world, more than 90% of the emitted Cs-137 would be transported be-
yond 50 km and about 50% beyond 1000 km distance before being deposited.
The results of this study corroborate that such accidents have large-scale and
transboundary impacts (LELIEVELD ET AL. 2012).

Dispersion calculation

The EIA-Report states that "ESTE EU Kozloduy" is used for the dispersion and
dose calculations. However, no references or further information for this pro-
gram are provided in the EIA-Report.

Some information can be found in the internet: ESTE (Emergency Source Term
Evaluation) is a name given to the group of programs which serve as instru-
ments for source term evaluation and calculation of radiological impacts in case
of a nuclear accident.® ESTE EU is an information system and software for ra-
diological impacts assessment to the territory of the country in case of any radi-
ation accident outside or inside the country. The system is implemented at the
Czech State Office for Nuclear Safety. The database'’ of ESTE EU calculated
and prepared by ABmerit (Trnava, Slovakia) contains source terms for emer-
gency response purposes in case of severe accidents for every European pow-
er reactor. ESTE EU applies a Lagrangian puff or particle model. It can read
meteorological fields as produced by meteorological models. It tracks releases
for a maximum of 48 hours. There are specific ESTE versions to serve specific
NPP installations (SMEJKALOVA ET AL. 2013).

According to the EIA-REPORT (2013), a version for ESTE EU Kozloduy was em-
ployed. However, information about this version is not available. It has to be
pointed out that a description of the methods applied has to be included in any
EIA-Report.

In principle, a Lagrangian puff model, and especially a Lagrangian particle
model, should be able to correctly simulate long-range transport, diffusion and
deposition. However, as detailed information of the model used by ESTE EU
Kozloduy is not provided, it cannot be judged whether there are relevant limita-
tions or simplifications. Furthermore, and this is confusing, the EIA-REPORT
(2013) presents results from dispersion calculations with three weather scenari-
os. The parameters of these scenarios are given by stability class and wind
speed as well as precipitation. However, a long-range dispersion model cannot
be operated by this type of input parameters which is typical for Gaussian
plume or simple Gaussian puff models. It can be supposed that the program

""ESTE EDU (Dukovany NPP) and ESTE ETE (Temelin NPP), for example, are implemented at the
Czech State Office for Nuclear Safety and serve as basic instruments for the emergency staff in
case of a nuclear incident/ accident. Modified versions of codes ESTE EDU v. Austria and ESTE
ETE v. Austria are implemented at the Crisis Centre of Austrian Federal Ministry of the Environ-
ment (BMLFUW) in Vienna.

" The database is created in general format "xIs" appropriate e.g. for the code ESTE, in the format
"ST1" appropriate for PC Cosyma and in the format "F6" appropriate for the code RODOS v.6. All
descriptions of the database are available in digital form.
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ESTE EU Kozloduy has an option to use such a simple dispersion model and
that this model was used. However, this would not be suitable to calculate con-
sequences at distances of several hundred kilometers. '

In the EIA-REPORT (2013) it is mentioned that for the calculations of the
transboundary impacts on the Austrian territory “typical” weather conditions
were used. However, it would be more appropriate to use a worst case weather
scenario. In the framework of the EIA procedure for Fennovoima’s new nuclear
power plant the possible transboundary effects were evaluated. A source term
of 100 TBq Cs-137 was used, which is also not justified from the point of Austri-
an experts” view. However, the calculated Cs-137 deposition at a distance of
1,000 km for “unfavorable” weather conditions is about 1.3 kBg/m?, which is
more than four times higher compared to the results for “typical” weather condi-
tions (0.28 kBg/m?) (UMWELTBUNDESAMT 2010).

Additionally, the use of only three weather scenarios is insufficient even in the
case of a simple model to find the worst condition at a given location. All three
weather scenarios selected are dry cases. Dry cases may deliver the highest
dose under the assumptions that only short time doses are considered. Dry
cases may also deliver higher doses compared to those wet cases in which
precipitation would occur from the beginning of the release (and, thus, nearly all
radionuclides are washed out before the plume will reach the Austrian territory.)
However, different scenarios with precipitation are possible which would causes
higher contamination in Austria compared to the scenarios used in the EIA-
REPORT (2013).

Furthermore, only the calculated data for the distance of 200 km and only for an
integration time of 24 hours are provided in the EIA-REPORT (2013). These re-
sults are not sufficient to judge the long-term consequences at larger distances.

It must be concluded that the documentation in the EIA-REPORT (2013) is not
sufficient, neither for the applied dispersion model nor for the results. Thus, the
presented consequences for Austria are not comprehensible. One additional
remark: the presented distances to Austria and to Vienna are also not compre-
hensible. The distances to the border of Austria are about 700 km and to Vien-
na about 750 km.

The EIA-REPORT (2013, CHAP. 6.17) states that the designs of a reactor model
for the NNU must also be assessed against the requirements of the EUR. The
EIA-REPORT (2013) presents three criteria of the EUR requirements in table
6.1.7 (see above). However, the EUR (2012) include the following four “Criteria
for Limited Impact”:

1. for no emergency action beyond 800 m,
2. for no delayed action beyond 3 km,

3. for no long term actions beyond 800 m,
4. for economic impact.

2The authors thank Univ.-Prof. Dr. Petra Seibert (Institut fur. Meteorologie u. Geophysik, Univer-
sitat Wien) for her helpful advice concerning this issue.
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Furthermore, it is explained in the EUR (2012) that each of the targets (1) to (3)
shall be verified independently according to the following methodology:

® the releases from the plant to the atmosphere are broken down into the 9 ref-
erence isotope groups (which are listed in tables B1 to B3),

® these releases are combined and compared with one criterion according to a
specific formula.

For the fourth target, only three reference isotopes are given. In the EIA-
REPORT (2013, CHAP. 6.1.7) these three reference isotopes are mentioned for
the requirement of target 1. All in all, it is not comprehensible why the method-
ology including the 9 reference isotope groups for each of the criteria is not
mentioned as intended by the EUR (2012).

The results of the dispersion calculation for the 30 km zone (including Romani-
an territory) are not discussed in the expert statement at hand that deals with
the possible transboundary impact on Austrian territory. However, according to
the EIA-REPORT (2013, CHAP. 6.1.3.4) more area-specific factors are deter-
mined in calculating the individual doses in the area of location of the Kozloduy
NPP; information on the location of the individuals and on the points at which
food products for human consumption are produced. In the framework of the
EIA procedure of Temelin 3/4 it was explained that the program (HAVAR RP)
used specific information and data of the NPP Temelin site. Nevertheless, the
results presented in the EIA-REPORT (2013) are the same — only the presented
share of exposure pathways in a dose at a distance of 45-50 km and 12-14 km
are interchanged.

Austrian analyses of transboundary impacts

For Austria, the safety and risk analysis of the new NPP is the most important
issue of the transboundary EIA procedure. Accidents with a large release of ra-
dioactive substances into the atmosphere could affect the Austrian territory.
Whether Austria could be significantly affected by a severe accident depends
on the amount of radioactive substances released. The maximal source term is
reactor specific, therefore the EIA-Report should present the maximal release in
case of a severe accident and detailed information on the design and safety
features of the NPP. This issue is discussed in chapters 4, 5 and 6 of the expert
statement at hand.

Whether Austria could be significantly affected by a nuclear accident also de-
pends on the weather conditions at the time of the accident. A study on behalf
of the Austrian Federal Ministry of Agriculture and Forestry, Environment and
Water Management analyzed the probability of weather conditions under which
releases of severe accidents could affect Austrian territory to an extent that
would require radiation protection measures for risk groups (children and preg-
nant woman (level 2)) and for the normal population (level 3), respectively
(SEIBERT ET AL. 2004).

Transport, diffusion and deposition of the released substances were calculated
using the Lagrangian particle dispersion model FLEXPART — a model suitable
for mesoscale to global-scale calculations. The calculations were made for 88
different dates in the year 1995. This year has proved to be climatologically rep-
resentative at least for the Alpine region. The source term for Cs-137, as a
characteristic nuclide, was considered in the dispersion model. A source term of
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67,500 TBq Cs-137 was used, which was assumed to be a large release due to
a severe accident at a 1,000 MW, pressurized water reactor. A simple conver-
sion factor to derive dose estimates from the total Cs-137 depositions was ap-
plied. The calculated conditional probability of a release from the Kozloduy NPP
site, which causes a significant impact to Austria, is in the range of 6.7 (level 3)
to 10.1 percent (level 2). The levels applied in the study correspond to an effec-
tive dose during the first year after the accident of 2.5 mSv and 25 mSv, respec-
tively (SEIBERT ET AL. 2004).

The probability of weather situations of this kind is relatively small, and it would
be even smaller with lower source terms. However, this proves that an impact
on Austrian territory due to a severe accident at the Kozloduy NPP site cannot
be excluded.

As pointed out above, severe accidents with large early releases at the NNU
cannot be excluded, although their calculated probability is below 1E-7/a. There
is no convincing reason why such accidents should not be addressed in the
ElA-Report; quite to the contrary, it would appear rather evident that they should
be included in the assessment since their effects can be widespread and long-
lasting, and Austria can be affected.

The calculations of the recently published flexRISK project can be used for the
estimation of possible impacts of a severe accident at the proposed NNU at the
Kozloduy NPP site (FLEXRISK 2013). The flexRISK project modeled the geo-
graphical distribution of severe accident risks arising from nuclear facilities, in
particular nuclear power plants in Europe. Using source terms and accident fre-
quencies as input, the large-scale dispersion of radionuclides in the atmosphere
was simulated for different meteorological situations.

For each reactor, an accident scenario with a large release of nuclear material —
usually rather unlikely to occur — was selected. The accident scenarios are core
melt accidents with containment bypass or containment failure. To determine
the possible radioactive release for the chosen accident scenarios, the specific
known characteristics of each NPP were taken into consideration."

Using the Lagrangian particle dispersion model FLEXPART, both radionuclide
concentrations in the air and their deposition on the ground were calculated and
visualized in graphs. The total cesium-137 deposition per square-meter (Cs-137
Bg/m?) is used as the contamination indicator.

For a severe accident at the Kozloduy unit 5 or 6, a Cs-137 source term of
54,460 TBq is evaluated. This source term corresponds to 20% of the core in-
ventory (FLEXRISK 2013).

In the framework of the flexRisk project, the same source term is applied in
case of a severe accident™ at one of the reactor types under consideration for
the NNU (AES-2006).

¥ Data was collected from plant-specific probabilistic safety analyses (PSA), the report of the Inter-
national Atomic Energy Agency (IAEA), publications in journals, etc.

" STGR=steam generator tube rupture and obviously combined with more failures of safety sys-
tems than assumed by Enconet
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The Cs-137 source term used in the flexRisk project is relatively high; however,
even higher source terms cannot be excluded for example, in case of an air-
plane crash. As stated in chapter 5 of the expert statement at hand, it does not
become clear from the presentation in the EIA-REPORT (2013) to which extent
the NNU will be designed to withstand a crash of a large passenger or military
aircraft.

In this context, it has to be pointed out that — in compliance with the preliminary
assessment of the design of the AES-2006 carried out by the Finnish nuclear
radiation protection authority STUK — the structural protection against airplane
crashes is of special concern (STUK 2009). As already mentioned in chapters 4
and 5 of the expert statement at hand, the structural protection against a colli-
sion by a large commercial airplane focuses on the outer containment and on
the fresh fuel storage. The safety buildings, however, are not designed to with-
stand the impact of a large airplane.

In the following, the results provided by the FlexRISK project are discussed.
The results are also converted to the above-mentioned source term provided by
the Norwegian Radiation Protection Authority for Cs-137 of 2,800 TBq (0.85%
of core inventory) (NRPA 2012). From the point of the Austrian experts” view,
these source terms represent the range of source terms that should be used to
calculate the transboundary impacts on the Austrian territory.

The results obtained by using the flexRISK source term show: For about 10% of
the evaluated 88 real weather situations in 1995, the resulting Cs-137 deposi-
tions in Austria are above 20 kBg/m2. The highest values are about 800 kBg/m?2.
Note: Values above a deposition of 300 kBg/m?, corresponding to an effective
dose of 0.1 mSv during the first 7 days, mean a risk situation of level 1 in Aus-
tria (“Gefahrdungslage 1“) (SKKM 2010).

The results obtained by using the NRPA source term show: For about 10% of
the evaluated 88 real weather situations in 1995, the resulting Cs-137 deposi-
tions in Austria are above 1 kBg/m?. These values are higher than the threshold
that triggered agricultural intervention measures (see below), i.e. Austria would
be affected. The maximum value of the Cs-137 depositions is about 40 kBg/m>.
Note: According to the IAEA, as mentioned above, this value corresponds to a
dose of 1 mSv in the first year and, thus, these areas are classified as “contam-
inated”.

The scenarios with the most negative consequences for the Austrian territory
are illustrated in Figure 7-1 and Figure 7-2.

Figure 7-1 presents the cesium-137 deposition in case of a severe accident at
the Kozloduy unit 5 or the NNU under weather conditions similar to those on
June 12, 1995. A large area shows Cs-137 depositions of about 100 kBg/m2.
Values up to 600 kBg/m? occur. Even for the NRPA source term, which is by a
factor of about 20 smaller, Austria would be highly affected. Values up to
30 kBg/m?® are calculated, and a large area in the middle of the country shows
values of about 5 kBg/m?.
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Figure 7-1:

Cs-137 deposition in case of a severe accident at the Kozloduy NPP site
(Example 1)
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Figure 7-2:
(Example 2)
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Cs-137 deposition in case of a severe accident at the Kozloduy NPP site
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Figure 7-2 illustrates that many countries including Austria could be affected by
a severe accident at the Kozloduy NPP site. For a potential Cs-137 release of
54,460 TBq under weather conditions comparable with those on April 21, 1995,
a considerable contamination of the Austrian territory would result. Most parts of
Austria show depositions of more than 10 kBg/m2. The central part of the coun-
try would be contaminated with 100 to 200 kBg/m?. The results show that, even
if the source term is smaller by a factor of 20 — as used in the calculation of the
Norwegian Radiation Protection Authority — the calculated Cs-137 depositions
are above 1 kBg/m? and, thus, above the threshold that triggers agricultural in-
tervention measures in Austria.

These measures include earlier harvesting, closing of greenhouses and cover-
ing of plants, putting livestock in stables etc. For these measures, Austrian and
German authorities defined a threshold for Cesium-137 ground deposition of
650 Bg/m? (FLEXRISK 2013; SKKM 2010; SSK 2008). These agricultural
measures are quite complex and take some time. Reactions are especially diffi-
cult if there is only very little time between the onset of an accident and the arri-
val of the first radioactive clouds (FLEXRISK 2013).

7.3 Conclusions/Recommendations

Severe accidents with releases considerably higher than 30 TBq Cs-137 cannot
be excluded for the reactor types under consideration, even if their probability is
below 1E-7/a. Although PSA results are of considerable value for the orientation
of designers and regulators, such analyses are beset with considerable uncer-
tainties. Additionally, some risk factors are difficult to include.

Only results of detailed safety assessments for the considered reactor type of
the proposed NNU would permit to exclude a larger source term than 30 TBq —
in case it can be proven beyond doubt that such a larger source term cannot
occur (practical elimination). Such results, however, are not yet available.
Therefore, a source term for e.g. an early containment failure or containment
bypass scenario should be analyzed as part of the EIA — in particular because
of its relevance for long-range transport.

Calculations of a severe accident at the Kozloduy NPP site with source terms
used in the flexRISK project or in a study by the Norwegian Radiation Protection
Authority (NRPA) show possible consequences for Austria, while with the re-
lease of 30 TBq Cs-137 such consequences would not be expected.

From the Austrian experts' point of view, it is recommended to provide the re-
sults of a severe accident with a large release, in addition to the limited release
scenario presented in the EIA-REPORT (2013), since the effects can be wide-
spread and long-lasting and even countries not directly bordering Bulgaria, like
Austria, can be affected. Furthermore, it is recommended to provide information
concerning the used programs. The justification for this program (ESTE EU
Kozloduy) and for its input parameters should also be provided.

The information contained in the EIA-REPORT (2013) does not permit a mean-
ingful assessment of the effects that conceivable accidents at the Kozloduy
NPP site could have on Austrian territory. The analysis of a worst case scenario
would close this gap and allow for a discussion of the possible impact on Aus-
tria. This should be taken into consideration in the further course of the proce-
dures.
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7.4 Questions

® The EIA-Report (2013) mentions that the ESTE EU Kozloduy database con-

tains source terms related to spent fuel pools and accidents at different levels
of damage to the containment (leaks in the containment). From the Austrian
experts” point of view these source terms are of utmost interest. Would it be
possible to provide those source terms?

Would it be possible to provide source terms for accident scenarios in addi-
tion to those used in ESTE EU Kozloduy, which would include accidents in
the spent fuel pools for the reactor type under consideration for the NNU with
calculated large release frequencies (LRF) below 1*10E-77?

Can information about the used program ESTE EU Kozloduy be provided?
Why is the program ESTE EU Kozloduy and the used input parameters (in-
cluding weather scenarios) considered to be appropriate for the calculation of
the long-term effects for Austria?

Can more information about the results of the dispersion calculation be pro-
vided? Why, for example, are only results for the distance of 200 km present-
ed, whereas the distance for transport of the radioactive substances after 48
hours with wind velocities of 2 m/s or 5 m/s is about 346 km or 864 km, re-
spectively?

Is it envisaged to apply all four Criteria for Limited Impact of EUR as intended
in EUR? Why are the specific Criteria for Limited Impact of EUR not quoted
for the three cases considered in Table 6.1-7 of the EIA-Report (2013), but
only the criteria for economic impact?

Why are the calculated doses in case of the severe accident at the NPP
Temelin 3&4 the same as those presented in the EIA-Report (2013) for the
NNU?
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8 RADIOACTIVE WASTE MANAGEMENT

8.1 Treatment in the EIA-Report

The State Enterprise for Radioactive Waste (SE-RAW) is responsible for Radi-
oactive Waste Management in Bulgaria.

The concrete plans on Radioactive Waste management are described in the
Bulgarian “Strategy for Managing the spent nuclear fuel and radioactive Waste
until 2030”- therefore, the content of the EIA-Report on RAW is not evaluated in
detail — also only general questions are asked in the expert statement at hand.

Quantity of spent fuel

The total quantity of SNF generated during the operation of units 1-6 for the pe-
riod 1974-2009 was about 1,880 tons of heavy metal. Units 5 and 6 currently
produce about 38.7 tons heavy metal/year. (EIA-REPORT 2013, CHAP. 1.1.1.4.4)

For the NNU, estimated numbers of casks required for dry storage of SNF over
the service lifetime of 60 years are given for the different reactor types. The
numbers vary from 63 to 216 dry storage casks. (EIA-REPORT 2013, CHAP. 2.3.3
Table 2.3-5) The casks vary in capacity, the produced spent fuel elements will
amount to approximately 2330 and approximately 4,100.

Interim/final storage of spent fuel

On the Kozloduy NPP site, a spent nuclear fuel storage facility (SNFSF) and a
dry spent nuclear fuel storage facility (DSNFSF) have already been built. (EIA-
REPORT 2013, CHAP. 1.1.1.2.1).

The spent nuclear fuel pond of the SNFSF is located south-west of units 3
and 4 and provides long-time temporary storage under water (EIA-REPORT
2013, CHAP. 1.1.1.2.1.4). (After being removed from the core, the spent fuel is
left to cool in spent fuel ponds (SFP) at the reactors before being transferred to
the SNFP.) The design capacity of the SNFSF is 5,040 fuel casks of WWER-
440 - also casks of WWER-1000 can be stored (the term “cask” as used in the
EIAR in this context seems to refer to fuel assemblies) (EIA-REPORT 2013,
CHAP. 1.1.1.4.1).

Currently, a part of the spent nuclear fuel is transported to Russia (country of
origin of the fuel) for reprocessing. If the fuel is transferred to Russia, it re-
mains in the spent fuel ponds at the reactors for 5 instead of 3 years (EIA-
REPORT 2013, CHAP. 1.1.1.4.1). Vitrified HLW capsuled in 170-liters canisters is
returned to Bulgaria. For the SNF shipped 1998-2009 about 128 tons of HLW
will be returned to Bulgaria after 2020 (EIA-REPORT 2013, CHAP. 1.1.1.4.4). In
future, an open fuel cycle (no reprocessing) is envisaged. At the same time,
SNF is considered “a usable resource, which may be processed to benefit the
country”, therefore the storage should keep the possibility of a future use open.
(EIA-REPORT 2013, CHAP. 2.3.3).

The dry spent nuclear fuel storage facility (DSNFSF, permit for commission-
ing: 2011) site is located north-northwest of the SNFSF building. It uses casks
for air cooled storage on the principle of natural convection (CONSTOR 440/84
type with a capacity of 84 fuel assemblies from WWER-440). It is an extension
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of temporary spent nuclear fuel storage in SNFSF. (EIA-REPORT 2013, CHAP.
1.1.1.2.1). Its purpose is to provide the necessary capacity for interim storage
for the spent fuel from the decommissioned reactors and the operating reactors
if needed. The storage period is no shorter than 50 years. (EIA-REPORT 2013,
CHAP. 1.1.1.4.3) Stage 1 and 1a were designed to hold respectively 2,800 and
2,456 casks (probably meaning fuel assemblies, see above) from reactors
WWER-440. (EIA-REPORT 2013, CHAP. 1.1.1.4.4)

For the NNU, different reactor types are considered — they all have spent fuel
ponds with capacities sufficient for SNF storage over 10 years — this period of
time is “considered sufficient for deciding the next steps to be taken in respect
of SNF management”. (EIA-REPORT 2013, CHAP. 2.3.3). The EIA-Report states
that the “availability of a dry spent fuel storage facility for the proposed models
is important, especially until a national decision for the future use of SNF is tak-
en.” Differences in the reactor types concerning dry storage solution are given.
(EIA-REPORT 2013, CHAP. 2.3.3)

Final storage: The building of near-surface long-term repository with a period
of administrative control not shorter than 100 years for HLW and medium active
RAW category 2b is planned. However, “possible alternative solutions to the
management of HLW and RW” are not to be refuted. (EIA-REPORT 2013, CHAP.
1.1.1.4.5) In Bulgaria, spent nuclear fuel is considered “a useable resource”.
(EIA-REPORT 2013, CHAP. 2.3.3)

Quantity of low and intermediate level waste (LILW)

The EIA-REPORT (2013, CHAP. 2.2) states that according to EUR requirements,
the solid radioactive waste generated during operation, including conditioned
liquid RAW, must not exceed 50 m? per 1,000 MW of installed capacity on an-
nual basis. The generated solid RAW will belong mainly to Category 1'° and
2a'®. No details on the expected LILW quantities of different reactor types are
given.

Depending on the selected alternative for new nuclear capacity that would
mean, according to the EIA-Report, conditioned RAW between 180 m® and 250
m?3 per year. The EIA-Report also states that compared to the flow of RAW pro-
duced by decommissioning units 1-4 the RAW produced by the NNU will be
negligible over the next 16 years. (EIA-REPORT 2013, CHAP. 5.8.2)

Used classification system for LILW

The used classification system is described in EIA-REPORT (2013, CHAP.
11.3.7.2).

" transient RAW which can be released from control after appropriate treatment and/or temporary
storage of no more than 5 years

'® short-lived low and intermediate level waste, containing mostly short-lived radionuclides (with half-
life shorter or equal to the half-life of Cs-137), and long-lived alpha-activity radionuclides with spe-
cific activity smaller than or equal to 4.10° Bqg/kg for each individual package and smaller than or
equal to 4.10° Bg/kg within the whole volume of RAW
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Interim/final storage of LILW

Units 1 and 2 of Kozloduy NPP were decommissioned in 2002 and declared as
radioactive waste management facilities in 2008. In 2010, NRA issued licences
to the Radioactive Waste State Enterprise for the operation of those facilities.
Units 3 and 4 were decommissioned in 2006, in 2013 NRA issued the operation
licence as radioactive waste management facilities. In all four units, no spent
nuclear fuel is stored. (EIA-REPORT 2013, CHAP. 1.1.1.2.1) Currently, untreated
solid RAW and solidified liquid RAW concentrate are stored in units 1-4 (EIA-
REPORT 2013, CHAP. 3.7.2). EIA-REPORT (2013, TABLE 3.7-7) gives a summary
on current quantities of LILW stored in and capacities of LILW storage facilities.

A national long-term repository for RAW (NRRAW) for low and intermediate
level short lived radioactive waste from NPP operation, decommissioning and
other sources with a capacity of 138,200 m? is planned, which is the expected
amount for the “final disposal of conditioned low and intermediate level RAW
generated during the operation, decommissioning of Kozloduy NPP and Belene
NPP operation”. The first stage has to be completed by 2015. The near-surface
facility could operate for a period of 60 years and is to provide the capacity for
final disposal of all RAW expected to be generated till 2075. (EIA-REPORT 2013,
CHAP. 3.7.2).

Existing/planned facilities for radioactive waste treatment

The RAW management activities cover preliminary treatment, treatment and
storage of primary liquid and solid RAW. A detailed description of current LILW
RAW treatment is given in EIA-REPORT (2013, CHAP. 3.7.2, CHAP. 11.3.8).

8.2 Discussion

According to Directive 2011/92/EU Annex IV a, description of the project, includ-
ing an estimate, by type and quantity, of expected residues and emissions re-
sulting from the operation of the proposed project is a compulsive requirement
of an ElA-Report. Also, a description of the likely significant effects of the pro-
posed project on the environment resulting from the emission of pollutants and
the elimination of waste is necessary. Concerning RAW, thus, the following in-
formation has to be given in the EIA-Report:

a. Quantity of the spent fuel which arises per reactor year/within the operational
lifetime of the NNU

b. Quantity of the LILW which arises per reactor year/ within the lifetime of the
NNU including decommissioning — broken down according to their level of
activity including the information on the used classification system used for
RAW

c. Information on the amount and storage time of spent fuel in spent fuel pools
Ad. a) The EIA-Report gives information on estimated SNF quantities, but as
the quantity of the SNF is highly dependent on the not yet selected reactor type

no final numbers can be given at the moment. The SNF quantities vary between
63 to 216 dry storage casks.
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Ad. b) Concerning LILW quantities, the same applies — conditioned LILW from
180 m?® to 250 m? per year will be produced. It is not explained how this corre-
sponds to the EUR which require generation of not more than 50 m? of LILW
per 1000 MW per year. Furthermore, no information is given on which reactor
types produces which quantity of LILW or on levels of activity.

Ad. c) Information of the amount and storage time of spent fuels that is stored in
the spent fuel pool is necessary to evaluate consequences of possible beyond
design basis accidents in the spent fuel pools.

The following additional information is useful to be able to evaluate the topic
“Radioactive waste” adequately:

® Information about facilities for radioactive waste treatment (existing and
planned) and their location on the site

® Information on the interim storage of spent fuel including the capacity of the
storage facility and the planned storage period

® [nformation on the back end strategy for HLW (open or closed fuel cycle)

® |nformation on the current status of the search for/construction of a final de-
pository for HLW

The EIA-Report gives mainly information on the existing facilities — a lot less de-
tailed information is given on the NNU — the actual topic of the EIA:

® The question of SNF storage for the NNU is left open to decide later — alt-
hough an open fuel cycle is envisaged, a closed fuel cycle has not been ruled
out yet. Therefore, also the questions of interim and final storage are left
open.

8.3 Conclusions/Recommendations

From the Austrian expert's point of view, more information on the expected
quantities of RAW should be given — open questions concerning spent fuel
should be either answered or a time schedule when these questions can be an-
swered should be given.

8.4 Questions

® When will the decision whether an open or closed fuel cycle will be imple-
mented in future be taken?

® |nterim storage of SNF in case of an open fuel cycle: Will the existing dry
spent nuclear fuel storage facility (DSNFSF) be enlarged to accommodate
the SNF from the NNU or will separate facilities be used? Will/can also the
existing wet interim storage (spent nuclear fuel pond of the SNFSF) be used
for the NNU?

® [ong Term storage of HLW: What is the current status concerning the
planned construction of a long-term repository with a period of administrative
control not shorter than 100 years for HLW and medium active RAW category
2b mentioned in the EIA-Report (2013, Chap. 2.3.3)?
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® Are the capacities of the current LILW interim waste storage facilities suffi-
cient to accommodate the LILW from the NNU as well?

® What quantities of conditioned LILW will be produced by the different reactor
types/which levels of activity?
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9

COMPILATION OF QUESTIONS

Introduction

1.1.  Could Information on participation rights for the public in Bulgaria
and abroad in individual steps of the licensing process be given?

Completeness of Documentation
no questions
Description of the Project

3.1. Are WENRA documents for new reactors and the WENRA safety
reference levels also to be taken into consideration with regard to
the safety requirements for the NNU?

3.2.  To which extent are the lessons learned from the Fukushima acci-
dent to be taken into account in the safety requirements and safety
analyses for the NNU?

3.3. To which extent are the lessons learned from Fukushima already
covered by the design of the candidate reactor types?

3.4. Is it possible to provide more information on analysis and assess-
ments which have been or are planned to be performed to compare
the four alter-native sites presented in the EIA-Report, especially
those related to the safety of the NNU?

Reactor Type

4.1.  Would it be possible to provide more detailed information on the
safety systems of the reactor types under consideration, especially
concerning passive core cooling system, passive containment cool-
ing system, in-vessel retention measures for AP-1000 as well as the
core catchers of the AES-92 and the AES-2006?

4.2.  Would it be possible to provide information on the scope of the prob-
abilistic analyses (in particular, plant states and event categories in-
cluded) and the treatment of uncertainties in these analyses?

4.3.  Would it be possible to provide more details regarding the differ-
ences between the two types of AES-2006 under consideration?

4.4. Is the concept of practical elimination applied in the safety require-
ments for the NNU?

4.5. Assuming that the concept of practical elimination is applied in the
safety requirements for the NNU, which exact criteria are used to de-
fine that a condition or accident sequence is practically eliminated?

4.6. Would it be possible to provide information on assessments or anal-
ysis concerning the reliability and effectiveness of the safety systems
of the reactor types under consideration?

Site Evaluation incl. External Events Accident Analysis
Seismic Hazard Assessment

5.1.  Which seismic hazard study (reference) was used as a basis of the
environmental impact assessment?
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5.2. Which field studies were undertaken and which methods were ap-
plied in detail to identify main geological structures and to evaluate
Neogene-Quarternary activities?

5.3. What is the horizontal response spectrum for annual exceedance
probability of 10-4 and which spectral shape has been applied?
Have normalized standard spectra, scaled to 0.2 g, been used?

5.4. Was one spectral shape used for all seismic sources or different
ones for close and far distances?

5.5.  Would it be possible to provide us with the values of the vertical
seismic motion considered for the site?

5.6. Was an evaluation conducted to make sure that the seismic hazard
assessment from 1991-1992 still fulfills the actual state-of-the-art in
seismic hazard assessment for nuclear facilities (e.g. regarding
model parameters, response spectra, consideration of uncertainties
and assessment of local site effects)?

5.7.  Which evaluations have been performed in the course of the periodic
updates of the seismic PSA and in the PSR, on the basis of the in-
formation available and verified, concerning the need of a re-
assessment of the seismic hazard on the site?

5.8.  Are there current plans for re-assessment of seismic hazards at the
Kozloduy site — either within the scopes of the periodic safety review
for the existing units, or specifically for the new unit?

5.9. Was it made sure, that new data about seismicity and tectonics (ob-
tained in the last 20 years) could have not have a considerable influ-
ence on the seismic hazard results?

5.10. The seismic hazard is given in peak ground accelerations for an an-
nual exceedance probability of 10-2 and 10-4. The resulting acceler-
ations are 0.1 g and 0.2 g. To which fractile values of the hazard
curve do these accelerations correspond (e.g. mean, 50% fractile)?

5.11. How are local site effects taken into account (considering amplifica-
tion due to soil resonance) and what are the shear wave velocity
profiles at the sites?

5.12. The EIA-Report states that “Three-component accelerograms (con-
tinuation 61 s), measuring the geological conditions on the site” are
given in addition. How are these accelerograms used and are these
accelerograms real earthquake registrations or synthetic time-
histories? How are they obtained?

External Human Induced Events — Aircraft crash

5.13. Are there relevant risk contributions due to airways or airport ap-
proaches passing within 4 km of the site or air space usage within 30
km of the plant for military training flights?

5.14. Is it justifiable, to conclude that aircraft crashes of type 3 (“crash at
the site owing to air traffic in the main traffic corridors of regular Civil
Aviation and traffic in the military flight zones”) can be excluded
when considering
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5.15.

5.16.

Art. 30. (1) of the Bulgarian Regulation BNRA (2008) according to
which it is not allowed to neglect sources of human induced haz-
ards with a frequency of occurrence greater than or equal to 1 0°
events per year,

the tentative value of 10”/a for a Screening Probability Level stated
in IAEA (2002) and

the derived annual frequency for aircraft crashes of 5.66x10” (on
an area of 0.5 km? and of 1.13x1 0° (on an area of 1 km? based
on traffic data within 30 km of the site?

To which extent will the NNU be designed to withstand a supposed
crash of large passenger or military aircraft?

Which loads shall be covered by the design (e.g. mechanical im-
pacts in form of load-time curves, thermal impact as a consequence
of burning fuel)? Which systems necessary for providing the basic
safety functions shall be protected by adequate design strength of
the respective buildings and which by redundancy in combination
with physical separation of the respective buildings?

External Human Induced Events — Leaks of hazardous fluids and gases

5.17.

5.18.

5.19.

5.20.

5.21.

5.22.

Would it be possible to provide information on the conducted anal-
yses and their basic approach with respect to facilities at the
Kozloduy NPP site and the planned gas pipelines?

Would it be possible to provide information whether only single
events were considered (e.g. a single failure of a storage facility) or
also combinations of events like an interconnected cascade of de-
structions and subsequent explosions (e.g. a release of explosive
gases because of foregoing fires or local explosions) with respect to
the events listed in the EIA-Report (2013, Chap. 6.2.3)?

Would it be possible to provide information on the probabilistic as-
sessment for the violation of administrative fire protection rules in
storage facility No. 106?

Were analyses conducted to find out whether relevant impacts from
to explosives transported next to the site are possible (e.g. ships on
the Danube or trucks) and need to be taken into account?

Have analyses on the formation of pressure shock waves and their
possible impact on buildings of the NNU due to explosions outside
the perimeter of the NPP been conducted (e.g. due to pipelines or
transportation of explosives)?

Will the basic design of the NNU be required to withstand pressure
shock waves? If this is the case: Would it be possible to specify the
design values?

External Human Induced Events — Fire

5.23.

Would it be possible to provide more information on the analyses
conducted and their basic approach with respect to facilities at the
Kozloduy NPP site and the planned gas pipelines?
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Other External Events — Off-site flooding

5.24. Does the planning require to exclude an ingress of water into safety
relevant buildings of the NNU via rainwater or domestic sewers by
taking adequate design provisions?

Other External Events — Extreme winds and tornadoes

5.25. Wil loads due to tornadoes be covered, e.g. due to a design against
other impacts (e.g. air pressure waves)?

5.26. Which design values will be assumed for the NNU concerning the
full spectrum of meteorological impacts (i.e. the impacts treated with-
in the ENSREG stress test)? What are the respective probabilities of
exceedance?

6. Accident Analysis

6.1. What is the precise connection between the statement in the EIA-
Report that the underlying accident has a probability of occurrence
approximating the value of 10-6/year and the EUR?

6.2.  Which initiating events have been considered in the determination of
possible core damage states? Have core damage states originating
from events with containment-bypass been considered? Which de-
sign extension conditions (e.g. external events beyond the design
basis) have been considered?

6.3. What are the frequencies of the respective core damage states and
the statistical confidence level of these frequencies?

6.4. How have the releases rates provided in NRC (1995) been applied
for the derivation of the source term? How has the possibility that the
source terms derived in NRC (1995) may not be applicable for fuel
irradiated to high burn-up levels (in excess of about 40 GWD/MTU)
been taken into account?

6.5. Which requirements have been applied to the potential suppliers of
the nuclear facility with respect to the definition of the severe acci-
dent source term? In which way have these requirements been used
for the determination of the fraction of nuclides released from the
containment to the environment?

6.6. How effective and robust are safety systems as well as measures for
prevention and mitigation of severe accidents in case of different de-
sign extension conditions (e.g. external events beyond the design
basis)?

6.7. Which design basis and beyond design basis accident scenarios
have been considered?
6.8. What are the frequencies of scenarios with large early releases?

6.9. Which values have been assumed concerning the efficiency of the
retention of radioactive nuclides inside the plant? What is the tech-
nical justification for these values?

6.10. Has the assumed release of Cs-137 (30 TBq) been taken directly
from the “Regulation on Ensuring the Safety of Nuclear Power
Plants” BNRA (2008)?
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7.

6.11.

6.12.

6.13.

Which accident scenarios and which plant respectively containment
states have been judged to be practically eliminated?

Which arguments guarantee the necessary high confidence for the
scenarios or for the plant states respectively containment states
which are judged to be practically eliminated?

In which manner have the lessons learned from Fukushima been
taken into account?

Transboundary Impacts

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

The EIA-Report (2013) mentions that the ESTE EU Kozloduy data-
base contains source terms related to spent fuel pools and accidents
at different levels of damage to the containment (leaks in the con-
tainment). From the Austrian experts” point of view these source
terms are of utmost interest. Would it be possible to provide those
source terms?

Would it be possible to provide source terms for accident scenarios
in addition to those used in ESTE EU Kozloduy, which would include
accidents in the spent fuel pools for the reactor type under consider-
ation for the NNU with calculated large release frequencies (LRF)
below 1*10E-7?

Can information about the used program ESTE EU Kozloduy be
provided? Why is the program ESTE EU Kozloduy and the used in-
put parameters (including weather scenarios) considered to be ap-
propriate for the calculation of the long-term effects for Austria?

Can more information about the results of the dispersion calculation
be provided? Why, for example, are only results for the distance of
200 km presented, whereas the distance for transport of the radioac-
tive substances after 48 hours with wind velocities of 2 m/s or 5 m/s
is about 346 km or 864 km, respectively?

Is it envisaged to apply all four Criteria for Limited Impact of EUR as
intended in EUR? Why are the specific Criteria for Limited Impact of
EUR not quoted for the three cases considered in Table 6.1-7 of the
EIA-Report (2013), but only the criteria for economic impact?

Why are the calculated doses in case of the severe accident at the
NPP Temelin 3&4 the same as those presented in the EIA-Report
(2013) for the NNU?

Radioactive Waste Management

8.1.

8.2.

When will the decision whether an open or closed fuel cycle will be
implemented in future be taken?

Interim storage of SNF in case of an open fuel cycle: Will the existing
dry spent nuclear fuel storage facility (DSNFSF) be enlarged to ac-
commodate the SNF from the NNU or will separate facilities be
used? Will/can also the existing wet interim storage (spent nuclear
fuel pond of the SNFSF) be used for the NNU?
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8.3. Long Term storage of HLW: What is the current status concerning
the planned construction of a long-term repository with a period of
administrative control not shorter than 100 years for HLW and medi-
um active RAW category 2b mentioned in the EIA-Report (2013,
Chap. 2.3.3)?

8.4.  Are the capacities of the current LILW interim waste storage facilities
sufficient to accommodate the LILW from the NNU as well?

8.5.  What quantities of conditioned LILW will be produced by the different
reactor types/which levels of activity?
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11 GLOSSARY

AC s Alternating Current

ASUNE ............... Act on Safe Use of Nuclear Energy
BDBA........ccueee. Beyond Design Basis Accident
BNRA ... Bulgarian Nuclear Regulatory Authority
Bg oo, Becquerel

Chap....ccccovernen. Chapter

CDF...cceeee. Core Damage Frequency
CSiieeien, Cesium

DBA.....ccoceee Design Basic Accident
DBE......cccccovunnn. Design Base Earthquake

DC . Direct Current

DG..ocoverieiee Diesel Generator

DSNFSF............. Dry Spent Nuclear Fuel Storage Facility
ElA. .., Environmental Impact Assessment
EPR ..o European Pressurized Reactor
ESTE....cccccoonnnenn. Emergency Source Term Evaluation
EUR....ccooiiiiinne European Utility Requirements

(o [ Acceleration of free fall

HLW e High Level Waste

I lodine

1&C oo Instrumentation and Control

IAEA ..o International Atomic Energy Agency
IEC .o International Electrotechnical Commission
| Investment Proposal
km/h..oooooieeien. Kilometers per hour
KN/m2......cccc....... kiloNewton per square meter

LERF .....ccceeiinen. Large Early Release Frequency
LILW .. Low and Intermediate Level Waste
LRF ..o Large Release Frequency

LWR ... Light Water Reactor

(101 ST milliseconds

MSK scale........... Medwedew-Sponheuer-Karnik scale
MW .. Megawatt

MWL ..., Maximum Water Level
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NF s Nuclear Fuel

NNU ... New Nuclear Unit

NPP...cciiiiiiiens Nuclear Power Plant

NRA ..o Nuclear Regulatory Agency of Bulgaria
NRPA ... Norwegian Radiation Protection Authority
OPL...cooiiiiiiene Overhead Power Lines

PAZ ... Precautionary Action Planning Zone
PGA ..o Peak Ground Acceleration
PSA....cois Probabilistic Safety Analysis
PSA..ccoiiiiiis Probabilistic Safety Assessment
PWR....ccccoienns Pressurized Water Reactor
RAW.....ccoiiis Radioactive Waste

RHWG............... Reactor Harmonization Working Group
RPV...cooiis Reactor Pressure Vessel
RWM......cccoene Radioactive Waste Management
SDV.iieiee Screening Distance Value

] = State Enterprise

SF o Spent Fuel

SFP .o Spent Fuel Pool

SG.iiiiiiiiee Steam Generator

SLiiiiiiiieeriees Seismic Level

SNF .. Spent Nuclear Fuel

SNFSF ............... Spent Nuclear Fuel Storage Facility

SPL ..o, Screening Probability Value

SRL ..ooviiiiieenn Safety Reference Levels
SSE....ocevvieee. Save Shutdown Earthquake
STGR....ccvvee Steam Generator Tube Rupture

STUK ..o Finnish Nuclear Regulatory Authority

LI =]e [ Tera-Becquerel

UPAZ .....cccoeeenes Urgent Precautionary Action Planning Zone
UPS....cccoiiiiis Uninterruptible Power Supply
WENRA.............. Western European Nuclear Regulators Association
WWER ............... Water-Water-Power-Reactor, Pressurized Reactor originally developed

by the Soviet Union
WWTP................ Waste Water Treatment Plant
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