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SUMMARY

At the Khmelnitsky site in Ukraine, the state enterprise “National Nuclear Ener-
gy Generating Company Energoatom” is preparing the completion of nuclear
power plant units 3 and 4 (KhNPP-3&4). At the site, two units VVER-1000/V-
320 are already in operation.

Construction of KhNPP-3&4 started in 1985/1986 and was halted due to the
1990 moratorium on the construction of nuclear power units in the former USSR.
In 2005, the Cabinet of Ministers of Ukraine decided to renew the construction.
The reactor VVER-1000/V-392 (Atomstroyexport) was chosen and this decision
became law in 2012. Due to the deteriorating relations between Ukraine and
Russia this law ceased to be in force in 2015. Later on, Energoatom chose Skoda
JS a.s. as the reactor supplier.

An environmental impact assessment (EIA) under the Espoo Convention start-
ed in 2010. Austria has participated in this procedure since 2011 and submitted
an expert statement (UMWELTBUNDESAMT 20131) in 2013; in August 2013 bilat-
eral consultations with the Ukrainian side took place. Due to the above mentioned
situation the EIA procedure was suspended in 2015. Another expert statement
was commissioned (UMWELTBUNDESAMT 2019) when the EIA procedure was re-
started in 2017. Bilateral consultations and a public hearing were held on June
13, 2019 in Vienna. The consultation report at hand assesses the answers the
Ukrainian side during the consultations.

The objective of the Austrian participation in the Espoo procedure is to give rec-
ommendations on minimising or even eliminating possible significant adverse
impacts on Austria.

Overall and procedural aspects

According to the Espoo Convention a description and an assessment of rea-
sonable alternatives and also the no-action alternative have to be included in
the environmental impact assessment documentation. In this regard the infor-
mation in the EIA documentation is not sufficient.

Several safety relevant aspects will have to be examined and approved during
further licensing procedures by the nuclear authority of Ukraine. A detailed safe-
ty assessment of the project is not available at the present stage of the project
preparation. It is appreciated if the Austrian side will be given the possibility to
discuss the promised parts of the Preliminary Safety Analysis Report under the
pertinent “Bilateral Agreement”.

Information on the status of the Ukraine-EU-Energy Bridge project was given
during the bilateral consultations. This project, which is still in preparation,
should serve to enable the electricity export of KhNPP-2 to raise funds for the
completion of KhNPP-3&4. For Austria it is important that financing issues do
not have detrimental impact on nuclear safety and security.

' It can be downloaded at:
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Spent fuel and radioactive waste

Spent fuel and radioactive waste can cause adverse environmental impacts and
therefore the EIA should assess the nuclear waste management.

The Ukrainian side has provided the Austrian side with additional information on
spent fuel and radioactive waste.

In June 2019, the Cabinet of Ministers approved a concept for the management
of spent fuel of NPPs for the period up to 2024, supposedly fulfilling the re-
quirements of Council Directive 2011/70/EURATOM?. It is recommended that
the Austrian government follows up on this issue under the pertinent “Bilateral
Agreement”.

Reactor Type

From an expert’s point of view any NPP to be commissioned for the first time
should meet state of the art safety requirements in full. But given the current
broad agreement on European and international level that “deferred plants” may
be considered as “existing plants” this expert statement is based on the concept
of reasonably practicable safety improvements.

For the completion of KhNPP-3&4, it is planned to use the buildings and struc-
tures already built in the 1980s. Information about the conditions of the existing
buildings, structures and equipment are not provided in the EIA documents.
During the consultations, it was explained that 2009-2013 restoration and repair
works were performed, based on the 2005-2009 survey. However, some of the
important works (for example repair of concrete structures) have not been fin-
ished.

Furthermore, the survey 2005-2009 was based on a service lifetime of 75 years.
But today’s service lifetime is considerably longer, about 100 years. For this
reason alone, the old survey cannot prove that the old structures are fit to com-
plete KhNPP 3&4.

A new survey to confirm the durability and reliability of the building and struc-
tures is on-going. It is to be welcomed that the result of the survey will be made
available to the Austrian side.

The EIA documents do not provide information about the resistance against ex-
ternal impacts of the KhNPP-3&4. Information was provided during the consul-
tations: For the new survey, requirements from the 1970s and 1980s were re-
placed by newer requirements. However, the survey is almost exclusively based
on regulations from 2006. The severe accident in Japan in March 2011 led to an
increase in the international safety requirements for external hazards. From a
safety point of view, requirements for the completion of a nuclear power plant
with an operating lifetime of at least 50 years should reflect most recent re-
search results and developments in international standards.

The investigation of the components which were delivered 20 to 30 years ago is
in progress. Several components are physically and technologically obsolete
and cannot be used. It is a positive fact that the result of the investigation of the
components will be made available to Austria.

6 Umweltbundesamt mREP-0699, Vienna 2019
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An ageing management programme (AMP) is not mentioned in the EIA docu-
ments. For Ukraine, the first Topical Peer Review (TPR) based on Directive
2014/87/EURATOM revealed several deviations from the safety expectations
for an acceptable ageing management in Europe. One of these issues is of par-
ticular concern for KhNPP-3&4 because it refers to delayed NPP projects.
(ENSREG 2018) Ukraine included only completed buildings in the ageing man-
agement program. However, this approach is not justified because the struc-
tures and equipment of KhNPP 3&4 are already ageing despite the fact the
plant is not in operation.

For the period between the investigation of components and the start of regular
AMP, ageing phenomena should be addressed adequately.

All in all, no convincing evidence showed that the existing building, structures
and equipment are in a condition for a least 50 years of safe operation.

The improved VVER-1000/V-392B safety concept (with passive safety systems)
for the completion of KhNPP-3&4 was selected and approved in 2008. The
VVER 1000/V-320 design on the contrary does not comply with modern safety
standards.

Key safety feature of the envisaged KhNPP-3&4 is the external cooling of the
molten core in case of a core melt accident. The development of this feature for
the “In Vessel Melt Retention” (IVMR) is still underway, for example at the refer-
ence units at the Temelin NPP. Furthermore, it has to be highlighted that NPP
designs developed in the 1980s, such as the VVER-1000/V-320, only partly
meet modern design principles concerning redundancy, diversity and physical
separation of redundant subsystems or the preference of passive over active
safety systems. (see IAEA 2016a, WENRA 2013) But all this design principles are
necessary to reduce the risk of an accident.

According to WENRA (2013), the WENRA Safety Objectives for new NPPs shall
be used as a reference for identifying reasonably practicable safety improve-
ments for “deferred plants” like KhNPP-3&4. However, the EIA documents do
not mention this WENRA safety objectives. According to information provided at
the consultations, a systematic evaluation of the KhNPP-3&4 design deviations
from the current international safety standards and requirements had been car-
ried out. The results were not reported on. The main problem is, however, that
requirements for new nuclear power plants are not applied. More importantly,
there is no convincing evidence that every reasonably practicable safety im-
provement has been made.

Incidents and accidents without involvement of third parties

A systematic analysis of design basis accidents (DBA) and beyond design basis
accidents (BDBA) is not presented in the EIA documents; only the radiological
consequences of one DBA and one BDBA are discussed. The considered BDBA
is a loss of coolant accident with the failure of the active systems of the emergen-
cy core cooling and the sprinkler system. This BDBA does not constitute a worst
case scenario. To calculate the possible (transboundary) consequences of this
BDBA, it was assumed that the core melt will remain within the reactor pressure
vessel (RPV). This assumption is not duly justified, because this feature is not
available yet. Furthermore, if this feature could be realized it would only reduce
the risk of radioactive release in most but not in all severe accident scenarios.

Umweltbundesamt BREP-0699, Vienna 2019 7
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To assess the consequences of BDBAs, it is necessary to analyse severe acci-
dents, including those with containment failure and containment bypass. These
kinds of severe accidents are possible for the VVER 1000/V-320 reactor type.
This type of severe accidents cannot be excluded although their probability is
below a specific value.

The results of the EU stress tests have revealed that the severe accident man-
agement (SAM) (i.e. the prevention of severe accidents and the mitigation of its
consequences) at the Ukrainian NPPs shows a lot of shortcomings. Compre-
hensive improvements are required by the regulator; however, further improve-
ments are recommended by the ENSREG peer review team. This is one exam-
ple for the gap between the Ukraine and the EU safety standards and require-
ments.

According to current international requirements for new nuclear power plants
(IAEA 2012 and WENRA 2013), accident sequences with early or large releases
have to be practically eliminated. The concept of “practical elimination” of early
or large releases is not mentioned for KhNPP-3&4 in the EIA documents.
ENERGOATOM (2017a) states the probability of severe accidents (e.g. with con-
tainment failure) that could have a major release are negligible. Moreover, “prac-
tical elimination” cannot be demonstrated by showing the compliance with a
general probabilistic value. According to IAEA (2016a) the low probability of oc-
currence of an accident with core melt is not a reason to omit the protection of
the containment against the conditions generated by such an accident.

Also, in this case there is no convincing evidence that every reasonably practi-
cable safety improvement has been made towards “practical elimination”.

External hazards

The information provided in the EIA documents shows that the site evaluation is
not complying with current international requirements, because the require-
ments quoted are outdated. During the consultations it became clear that a site
evaluation according to the current IAEA safety requirement has not been per-
formed.

According to SNRIU (2017), the seismic hazards have to be re-evaluated, the
feasibility study was approved with the condition to elaborate and/or clarify the
calculation of the peak ground acceleration (PGA). The lacking probabilistic
seismic analysis is under preparation. No information was provided on when
this analysis will be completed and whether the results will be used for the com-
pletion of KhNPP 3&4.

The 2011 feasibility study has been approved with the condition that an in-depth
assessment of the impact of extreme external events of natural and man-made
nature as well as their combinations will be included in the Preliminary Safety
Analysis Report (SNRIU 2012b). This condition is not included in conditions for
the approval of the current FS (SNRIU 2017).

8 Umweltbundesamt BREP-0699, Vienna 2019
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According to WENRA (2013), the safety assessment for new nuclear power plants
should demonstrate that threats from external hazards are either removed or
minimized as far as reasonably practicable. The answer confirms that such an
analysis takes place later, i.e. at the design stage. However, this procedure is
not fully justified in terms of safety for KhNPP 3&4, since part of the buildings
and structures have already been constructed. To be able to assess whether
they meet the requirements, it would be necessary to know now which external
impacts they would have to withstand.

Incidents and accidents with involvement of third parties

The effects of third parties’ involvement (terrorist attacks or acts of sabotage)
can have a considerable impact on nuclear facilities and thus also on the
KhNPP-3&4 in Ukraine. Nevertheless, they are not mentioned in the EIA docu-
ments for KhNPP-3&4. In comparable EIA documents such events were ad-
dressed to some extent.

The answers during the consultations on the June 13, 2019 in Vienna confirmed
that the Ukrainian regulator does not require the protection of KhNPP-3&4
against an intentional crash of a commercial aircraft. This does not meet the
WENRA requirements for new nuclear power plants, but from Ukraine's point of
view KhNPP 3&4 is not a new nuclear power plant but an existing one and there-
fore such protection is not required. Furthermore, it has to be noted that KhNPP
3&4 is not protected against an accidental crash of a commercial aircraft as the
probability of such a crash is estimated to be very low.

This topic is in particular important, as the wall thickness of the reactor build-
ing/containment of KhNPP-3&4 is only about 1,000-1,200 mm. Therefore, the
units could be vulnerable against terror attacks (including airplane crash).

A recent assessment of the nuclear security in the Ukraine points to shortcom-
ings compared to necessary requirements for nuclear security: The 2018 NTI
Index assesses nuclear security conditions related to the protection of nuclear
facilities against acts of sabotage. With a total score of 70 out 100 points,
Ukraine ranked only 30 out of 45 countries, which indicates a low protection
level. It has to be pointed out that the low scores for “Insider Threat Prevention”
and “Cybersecurity” indicate deficiencies in these issues.

It is a positive fact that regulations regarding cyber security will be improved.
But the regulations concerning attacks by so-called insiders (internal perpetra-
tors) should be also improved. The International Physical Protection Advisory
Service (IPPAS) assists states, upon request, in strengthening their national
nuclear security regimes, systems and measures. It is recommended that
Ukraine asks for this IAEA service.

Transboundary Impacts

Comprehensive information is given about the calculation of the transboundary
transfer of releases from accidents at KhNPP-3&4, but the calculated ground
depositions of iodine-131 and caesium-137 neither for the distance to Austria
nor for any other distance were given. This information is important for Austria.
In case ground contamination would surpass a certain threshold a set of agricul-
tural intervention measures would be triggered in Austria.

Umweltbundesamt BREP-0699, Vienna 2019 9
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But even more important, severe accidents with releases considerably higher
than assumed in the EIA documents cannot be excluded for the KhNPP-3&4,
even if their probability is required to be below a specific value. Such worst case
accidents should be included in the assessment since their effects can be wide-
spread and long-lasting and even countries not directly bordering Ukraine, like
Austria, can be affected.

Because of the lack of analysis of the worst case scenarios, the conclusion of the
EIA documents concerning transboundary effects is not appropriate.

The results of the calculations made by the Austrian Institute of Ecology (1998)
indicated that a severe accident (worst case scenario) at KhNPP would contam-
inate several regions in Europe. For the Eastern part of Austria, the calculation
resulted in values up to approx. 1,000 kBg/m? of caesium-137 contamination
(which is about 5 times the highest values measured in Austria in 1986).

Furthermore, the results of the flexRISK project indicated that after a severe ac-
cident, the average caesium-137 ground depositions at most areas of the Aus-
trian territory would be higher than the threshold for agricultural intervention
measures (e.g. earlier harvesting, closing of greenhouses). Therefore, Austria
could be affected by a severe accident at KhNPP-3&4.

Umweltbundesamt BREP-0699, Vienna 2019
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ZUSAMMENFASSUNG

Am KKW-Standort Khmelnitsky in der Ukraine beabsichtigt der staatliche Atom-
energiekonzern Energoatom die Fertigstellung der Atomkraftwerksblécke 3 und
4 (KhNPP-38&4). An diesem Standort sind bereits zwei WWER-1000/V-320 Re-
aktoren in Betrieb.

Die Errichtung des KKW KhNPP-3&4 begann 1985/1986 und wurde aufgrund
des Moratoriums fir die Errichtung von KKW in der ehemaligen UdSSR im Jah-
re 1990 abgebrochen. Im Jahre 2005 beschloss der Ministerrat der Ukraine, die
Errichtung wieder aufzunehmen. Es wurde der Reaktor WWER-1000/V-392 von
Atomstrojexport ausgewahlt und durch ein Gesetz im Jahre 2012 beschlossen.
Aufgrund der sich verschlechternden Beziehung zwischen Ukraine und Russ-
land trat das Gesetz im Jahre 2015 auler Kraft. Energoatom entschloss sich
dann fiir Skoda JS a.s als Reaktorlieferanten.

Eine Umweltvertraglichkeitsprifung (UVP) gemal Espoo-Konvention begann
2010. Osterreich beteiligte sich an diesem Verfahren ab 2011 und tbermittelte
2013 eine Fachstellungnahme (UMWELTBUNDESAMT 20133). Im August 2013
fanden bilaterale Konsultationen mit der ukrainischen Seite statt. Aufgrund der
geschilderten Situation wurde das UVP-Verfahren im Jahre 2015 unterbrochen.
Ein weiteres Expertengutachten (UMWELTBUNDESAMT 2019) wurde in Auftrag
gegeben, als das UVP-Verfahren im Jahre 2017 wieder aufgenommen wurde.
Bilaterale Konsultationen und eine o6ffentliche Anhérung wurden am 13. Juni
2019 in Wien abgehalten. Der vorliegende Bericht evaluiert die Antworten der
ukrainischen Seite bei den Konsultationsgesprachen.

Das Ziel der Teilnahme Osterreichs an dem Espoo-Verfahren ist, Empfehlungen
zur Minimierung oder wenn madglich Verhinderung von maéglichen erheblichen
nachteiligen Umweltschaden fiir Osterreich zu geben.

Allgemeine und prozedurale Aspekte

Laut Espoo-Konvention ist eine Beschreibung und Priifung verniinftiger Alterna-
tiven wie auch der Nullvariante in der UVP-Dokumentation zu inkludieren. In
dieser Hinsicht ist die Information in der UVP-Dokumentation unzureichend.

Einige sicherheitsrelevante Aspekte werden wahrend der nachsten Phasen des
Genehmigungsverfahrens von der Atomaufsichtsbehdrde der Ukraine Uberprift
und genehmigt werden mussen. Eine detaillierte Sicherheitsbewertung des Pro-
jekts steht beim gegenwartigen Stand der Projektvorbereitung nicht zur Verfi-
gung. Die dsterreichische Seite wirde es begriflenswert finden, wenn die an-
gekindigten Teile des vorlaufigen Sicherheitsberichts (PSAR) im Rahmen des
Bilateralen Nuklearinformationsabkommens diskutiert werden kénnten.

Waéhrend der bilateralen Konsultationen wurde tber den Status des Projekts fur
eine Energiebricke zwischen Ukraine und EU informiert. Dieses Projekt ist
noch in Vorbereitung und soll dem Stromexport aus dem Reaktor KhNPP-2 die-
nen, um Mittel fiir die Fertigstellung von KhNPP-3&4 zu erwirtschaften. Fir Os-

® Download unter:
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terreich ist es wichtig, dass diese Finanzierungsfragen keine negativen Auswir-
kungen auf die nukleare Sicherheit und Sicherung haben.

Abgebrannte Brennelemente und radioaktive Abfalle

Abgebrannte Brennstabe und radioaktiver Abfall kdnnen negative Umweltfolgen
haben und daher sollte deren Entsorgung in der UVP bewertet werden.

Die ukrainische Seite stellte der Osterreichischen Seite weitere Informationen
Uber abgebrannte Brennstabe und radioaktive Abfalle zur Verfigung.

Im Juni 2019 verabschiedete das Ministerkabinett ein Konzept fir das Ma-
nagement von abgebranntem Brennstoff aus KKW fir den Zeitraum bis 2024,
welches die Anforderungen der EU-Richtlinie 201 1/70/EURATOM* erfiillen soll.
Es wird der &sterreichischen Regierung empfohlen, diese Frage im Rahmen
des bilateralen Nuklearinformationsabkommens zu beobachten.

Reaktortyp

Aus Expertensicht sollte jedes KKW bei seiner Erstgenehmigung die sicher-
heitsanforderungen des Standes von Wissenschaft und Technik vollstandig er-
fullen. Angesichts der breiten Zustimmung auf europaischer und internationaler
Ebene, wonach Kraftwerke mit Bauverzdgerungen als ,bestehende Kraftwerke*
betrachtet werden kdnnen, geht diese Fachstellungnahme vom Konzept der
vernunftigerweise durchfihrbaren Sicherheitsverbesserungen aus.

Fir die Fertigstellung von KhNPP-3&4 sollen die bereits in den 1980er Jahren
errichteten Gebaude und Strukturen verwendet werden. Uber den Zustand der
existierenden Gebdude, Strukturen und Anlagen gibt es in der UVP-Dokumen-
tation keine Angaben. Bei den Konsultationsgesprachen wurde erlautert, dass
von 2009-2013 Renovierungen und Reparaturen durchgefihrt wurden, die von
einer 2005-2009 durchgeflihrten Untersuchung ausgingen. Dennoch wurden
einige wesentlichen Arbeiten (etwa die Reparatur von Betonkonstruktionen)
nicht abgeschlossen.

Auch geht die Untersuchung von 2005-2009 von einer 75-jahrigen Betriebsdau-
er aus. Doch die heutige Betriebsdauer ist deutlich 1anger, sie bewegt sich bei
etwa 100 Jahren. Allein aus diesem Grund kann die alte Untersuchung nicht
nachweisen, dass die alten Konstruktionen fir die Fertigstellung von KhNPP 3&4
geeignet sind.

Eine neue Uberpriifung der Langlebigkeit und Zuverlassigkeit der Gebaude und
Konstruktionen wird zurzeit durchgefuhrt. Die dsterreichische Seite begrifit, dass
das Ergebnis der Untersuchung zur Verfuigung gestellt wird.

Die UVP-Dokumente beinhalten keine Informationen Uber die Widerstandsfa-
higkeit von KhNPP-3&4 gegenuber externen Einwirkungen. Bei den Konsultati-
onen wurde darltber informiert, dass fir die neue Untersuchung die alten Anfor-
derungen aus den 1970er und 1980er Jahren durch neue ersetzt wurden. Den-
noch geht die Untersuchung von nahezu ausschlieRlich von 2006 stammenden
Vorschriften aus. Der schwere Unfall im Marz 2011 in Japan flhrte zu einer Er-
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héhung der internationalen Sicherheitsvorschriften fir externe Gefahrdungen.
Im Sinne der nuklearen Sicherheit haben die Anforderungen an die Fertigstel-
lung eines Kernkraftwerks mit einer mindestens 50-jahrigen Betriebsdauer die
neuesten Forschungsergebnisse und Entwicklungen internationaler Standards
zu beachten.

Die Untersuchung der vor 20 bis 30 Jahren gelieferten Komponenten lauft zur-
zeit. Einige Komponenten sind materialbedingt und technologisch obsolet und
kénnen nicht verwendet werden. Es ist zu begriRen, dass die Ergebnisse der
Uberpriifung der dsterreichischen Seite zur Verfligung gestellt werden.

Die UVP-Unterlagen erwdhnen kein Programm zum Alterungsmanagement
(AMP). Im Fall der Ukraine ergab die erste Topical Peer Review (TPR) geman
Richtlinie 2014/87/EURATOM, dass einige Abweichungen von den Sicherheits-
erwartungen an ein akzeptables Alterungsmanagement in Europa bestehen.
Eines dieser Themen ist fir KhNPP-3&4 besonders wichtig, weil es sich auf
verzogerte KKW-Projekte bezieht (ENSREG 2018). Die Ukraine unterstellte nur
fertiggestellte Gebaude dem Programm zum Alterungsmanagement. Doch die-
se Vorgangsweise ist nicht gerechtfertigt, weil die Konstruktionen und Anlagen
von KhNPP-3&4 bereits der Alterung unterliegen, selbst wenn das Kraftwerk
noch nicht Betrieb ist.

In der Periode zwischen der Untersuchung der Komponenten und dem Start
des regularen Alterungsprogramms AMP sollten die Alterungserscheinungen
adaquat bericksichtig werden.

Generell ist festzuhalten, dass keine Uberzeugenden Beweise vorliegen, wo-
nach die bestehenden Gebaude, Konstruktionen und Anlagen in einem Zustand
waren, der eine Mindestbetriebsdauer von 50 Jahren garantieren wiirde.

Das verbesserte Sicherheitskonzept der WWER-1000/V-392B (mit passiven Si-
cherheitssystemen) fiir die Fertigstellung von KhNPP-3&4 wurde 2008 ausge-
wahlt und genehmigt. Das Design der WWER-1000/V-320 erflillt hingegen nicht
moderne Sicherheitsstandards.

Wesentlich fiir die Sicherheit der geplanten Reaktoren KhNPP-3&4 ist die ex-
terne Kiihlung des geschmolzenen Kerns im Falle eines Kernschmelzunfalls.
Die Entwicklung der Funktion ,In Vessel Melt Retention” (IVMR), das Auffangen
der Kernschmelze im Reaktordruckbehalter, ist z. B. bei den Referenzanlagen
des KKW Temelin noch nicht abgeschlossen. Zu betonen ist auch, dass die
KKW-Designs, die in den 1980er Jahren entwickelt wurden — wie die WWER-
1000/V-320 —, die modernen Auslegungsprinzipien bei der Redundanz, der
Diversifizierung und physischen Trennung der redundanten Subsysteme, sowie
der Bevorzugung von passiven gegenlber aktiven Systemen nur teilweise erful-
len (s. IAEA 2016, WENRA 2013). Doch sind alle diese Auslegungsprinzipien zur
Verringerung des Unfallrisikos notwendig.

Laut WENRA (2013) sollen die WENRA-Sicherheitsziele fir neue KKW auch als
Referenz fir die verninftigerweise praktikablen Sicherheitsverbesserungen fir
,Kraftwerke mit Bauverzogerung“ wie KhNPP-3&4 angewendet werden. Doch
die UVP-Dokumentation beinhaltet dieses WENRA-Sicherheitsziel nicht. Laut
Informationen aus der Konsultation wurde eine systematische Untersuchung
der Designabweichungen gegenuber den aktuellen internationalen Sicherheits-
standards und Sicherheitsanforderungen fir KRNPP-3&4 durchgefiihrt. Uber die
Ergebnisse wurde nicht berichtet. Das Hauptproblem liegt jedoch darin, dass
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die Anforderungen an neue Kernkraftwerke nicht zur Anwendung kommen.
Auch liegen keine Uberzeugenden Beweise vor, wonach jede vernlnftigerweise
durchfiihrbare Sicherheitsverbesserung unternommen wurde.

Storfille und Unfalle ohne Beteiligung Dritter

Eine systematische Analyse der Auslegungsstorfalle (DBA) und Auslegungssto-
rfall iberschreitenden Unfélle (BDBA) wird in den UVP-Unterlagen nicht prasen-
tiert, sondern es werden nur die Strahlenfolgen eines DBA und eines BDBA be-
handelt. Der betrachtete BDBA ist ein Kihlmittelverlustunfall mit dem Versagen
der aktiven Systeme flr die Kernnotkiihlung und das Sprinklersystem. Dieser
BDBA stellt nicht das Worst Case Szenario dar. Um die mdglichen (grenziber-
schreitenden) Folgen dieses BDBA zu berechnen wurde angenommen, dass
die Kernschmelze innerhalb des Reaktordruckbehalters (RDB) bleiben wirde.
Diese Annahme ist nicht gerechtfertigt, weil diese Einrichtung noch nicht zur
Verfugung steht. Und selbst wenn diese Einrichtung eingebaut werden wirde,
so dient sie der Reduktion der radioaktiven Freisetzung bei vielen, aber nicht al-
len schweren Unfallszenarien.

Um die Folgen von BDBA zu bewerten, ist es notwendig, eine Reihe von schwe-
ren Unfallen zu untersuchen, einschlieBlich derer mit Containment-Versagen
und der schweren Unfélle mit Cointainment-Bypass. Beim Reaktortyp WWER
1000/V-320 sind schwere Unfalle dieser Art mdglich. Diese schweren Unfalle
kénnen nicht ausgeschlossen werden, auch wenn deren Wahrscheinlichkeit un-
ter einem bestimmten Wert liegt.

Die Ergebnisse der EU-Stresstests zeigten auf, dass das Management schwe-
rer Unfélle (SAM), d.h. die Pravention von schweren Unfallen und die Minde-
rung von deren Konsequenzen, bei ukrainischen KKW noch eine Reihe von
Schwachen aufweist. Umfassende Verbesserungen werden von der Aufsichts-
behorde gefordert, allerdings empfahl das ENSREG Peer Review Team noch
weitere Verbesserungen. Dies ist eines der Beispiele fur die Kluft bei den Si-
cherheitsstandards und Sicherheitsanforderungen zwischen Ukraine und EU.

Die aktuell geltenden internationalen Anforderungen an neue Kernkraftwerke
(IAEA 2012 und WENRA 2013) fordern den praktischen Ausschluss von Unfallse-
quenzen mit frihen oder grof3en Freisetzungen. Das Konzept des ,praktischen
Ausschlusses® von frihen oder grofien Freisetzungen wird in den UVP-
Unterlagen fliir KhNPP-3&4 nicht genannt. Laut ENERGOATOM (2017a) ware die
Wahrscheinlichkeit schwerer Unfélle (z.B. mit Containmentversagen) mit gré3e-
ren Freisetzungen vernachlassigbar gering. Aulerdem kann der ,praktische
Ausschluss* nicht nachgewiesen werden, indem die Ubereinstimmung mit ei-
nem allgemeinen Wahrscheinlichkeitswert angefiihrt wird. Laut IAEA (2016a) ist
eine geringe Eintrittswahrscheinlichkeit von Kernschmelzunfallen kein Grund,
den Schutz des Containments gegen die bei diesem Unfall eintretenden Bedin-
gungen zu vernachlassigen.

Auch in diesem Fall liegtkein ausreichender Nachweis vor, dass alle verninf-
tigerweise durchfiihrbaren Sicherheitsverbesserungen fiir den ,praktischen
Ausschluss” unternommen wurden.
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Externe Gefiahrdungen

Die UVP-Unterlagen zeigen auf, dass die Standortprifung den aktuellen inter-
nationalen Anforderungen nicht entspricht, weil die zitierten internationalen An-
forderungen veraltet sind. Die Konsultationen zeigten, dass es zu keiner Stand-
ort-Evaluierung nach aktuellen Sicherheitsanforderungen der IAEO gekommen
ist.

Laut SNRIU (2017) ist die seismische Gefahrdung zu Uberprifen, die Mach-
barkeitsstudie wurde mit der Bedingung genehmigt, dass die Berechnung der
Maximalen Bodenbeschleunigung (peak ground acceleration, PGA) zu erlautern
bzw. zu klaren ist. Die fehlende probabilistische Analyse der Seismik ist in Vor-
bereitung. Es wurde allerdings nicht darlber informiert, wann die Ergebnisse
vorliegen werden und ob sie fir die Fertigstellung von KhNPP 3&4 angewendet
werden.

Die Machbarkeitsstudie von 2011 wurde unter der Bedingung genehmigt, dass
eine vertiefte Prifung der Auswirkungen von extremen externen Ereignissen —
natirlichen und vom Menschen verursachten — wie auch deren Kombination im
PSAR, dem vorlaufigen Sicherheitsbericht, enthalten sein wird. (SNRIU 2012)
Diese Bedingung fehlt in der Aufzahlung der Bedingungen, die die Genehmi-
gung der aktuellen Machbarkeitsstudie auflistet. (SNRIU 2017)

Laut WENRA (2013) sollten die Sicherheitsbewertungen fiir neue Kernkraftwerke
nachweisen, dass die Bedrohungen aus externen Gefdhrdungen beseitigt oder
soweit vernunftigerweise durchflhrbar minimiert werden. Die Antwort bestatigt,
dass diese Analyse zu einem spateren Zeitpunkt durchgefiihrt wird, namlich in
der Designphase. Doch ist diese Vorgangsweise bei der Sicherheit von KhNPP-
3&4 nicht ganz gerechtfertigt, da Teile der Gebaude und Konstruktionen bereits
errichtet wurden. Um prifen zu kénnen, ob diese die Anforderungen erfillen,
missten die externen Einwirkungen jetzt bekannt sein, denen die Anlagen ge-
genuber widerstandsfahig sein sollen.

Storfalle und Unfalle mit Beteiligung Dritter

Eingriffe Dritter (Terrorangriffe und Sabotage) kénnen erhebliche Auswirkungen
auf Nuklearanlagen haben und somit auch auf KhNPP-3&4 in der Ukraine.
Dennoch werden diese in den UVP-Unterlagen fir KhNPP-3&4 nicht angefuhrt.
Vergleichbare UVP-Unterlagen behandeln diese Art von Ereignissen bis zu ei-
nem bestimmten Grad.

Die Antworten bei den Konsultationen am 13. Juni in Wien bestatigten, dass die
Atomaufsicht der Ukraine keinen Schutz von KhNPP--&4 gegen den beabsich-
tigten Absturz von Verkehrsflugzeugen verlangt. Dies widerspricht den WENRA-
Anforderungen fiir neue Kernkraftwerke — aber aus ukrainischer Sicht ist
KhNPP 3&4 kein neues KKW und daher ist diese Art von Schutz nicht vorge-
schrieben. Daruber hinaus ist anzumerken, dass KhNPP-3&4 nicht gegen un-
beabsichtigte Abstlirze von Verkehrsflugzeugen ausgelegt ist, da die Wahr-
scheinlichkeit solcher Abstiirze als sehr gering eingeschatzt wird.

Diese Frage ist von besonderer Bedeutung, da die Wanddicke des Reaktorge-
baudes/Containments von KhNPP-3&4 nur 1.000-1.200 mm betragt. Daher
kénnten die Reaktorblécke durch Terrorangriffe (einschlieBlich Flugzeugabstr-
ze) beschadigt werden.
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Eine jungst durchgefiihrte Bewertung der nuklearen Sicherung in der Ukraine
verwies auf Schwachstellen gegenlber den notwendigen Anforderungen: Der
2018 NTI Index bewertet die Bedingungen der nuklearen Sicherung bei den
Nuklearanlagen gegenulber Sabotageakten. Die Ukraine kam mit einer Ge-
samtpunkteanzahl 70 von 100 nur auf Platz 30 von 45 in der Landerreihung,
was auf ein geringes Schutzniveau hinweist. Ebenso ist anzufiihren, dass die
niedrige Bewertung beim ,Schutz vor Insiderbedrohung” und ,Cybersicherheit”
Defizite in diesen Bereichen aufzeigt.

Es ist zu begrifRen, dass die Vorschriften zur Cybersicherheit verbessert wer-
den. Doch auch die Vorschriften zu Angriffen von sogenannten Insidern (An-
greifer von innen) sollten verscharft werden. Der International Physical Protec-
tion Advisory Service (IPPAS) unterstitzt Staaten auf Anfrage bei der Starkung
ihrer Regime, Systeme und MalRnahmen der nationalen nuklearen Sicherung.
Der Ukraine wird empfohlen, diesen Service der IAEO in Anspruch zu nehmen.

Grenzilberschreitende Auswirkungen

Es wurde umfassende Information tber die Berechnungen zur grenzuberschrei-
tenden Verfrachtung von Freisetzungen bei Unféllen in KhNPP-3&4 zur Verfu-
gung gestellt, doch die berechneten Bodendepositionen flir lod-131 und Casi-
um-137 wurden weder fiir die Entfernung nach Osterreich oder eine andere
Entfernung angefiihrt. Diese Daten sind fir Osterreich wichtig, denn bei Uber-
schreitung eines bestimmten Schwellenwerts der Kontamination, wirde eine
Reihe von InterventionsmalRnahmen in Osterreich ausgelost.

Noch bedeutender ist, dass schwere Unfélle mit deutlich héheren Freisetzungen
als in den UVP-Unterlagen angenommen, fir KhNPP-3&4 nicht ausgeschlos-
sen werden koénnen, auch wenn deren Wahrscheinlichkeiten unter einem be-
stimmten spezifischen Wert zu bleiben haben. Solche schwersten Unfalle soll-
ten in der UVP bertcksichtigt werden, da deren Auswirkungen weitreichend und
langfristig sein kdnnen und selbst Lander betreffen, die nicht an die Ukraine an-
grenzen, wie etwa Osterreich.

Da keine Analysen zu den schwersten Unfallszenarien vorgelegt wurden, ist die
Schlussfolgerung der UVP-Dokumente betreffend grenziiberschreitender Fol-
gen nicht ausreichend.

Die Berechnungen des Osterreichischen Okologieinstituts (1998) zeigten, dass
ein schwerer Unfall (Worst Case Szenario) im KKW KhNPP-3&4 mehrere Regi-
onen Europas kontaminieren wiirde. Fiir die Ostregion Osterreichs wiirden laut
Berechnungen ca. 1.000 kBq Casium-137/m? erreicht werden (das entspricht
etwa dem funffachen Wert des hdchsten im Jahre 1986 gemessenen Wertes).

Auch zeigten die Berechnungen des flexRISK-Projekts, dass nach einem schwe-
ren Unfall die durchschnittliche Casium-137 Bodenkontamination in den meis-
ten Gebieten Osterreich das Interventionsniveau fiir landwirtschaftliche MaR-
nahmen Uberschreiten wirde (z. B. vorgezogene Ernte, SchlieRen von Ge-
wachshausern). Somit ware Osterreich von schweren Unféllen im KKW KhNPP-
384 betroffen.
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PE3IOME

[epxaBHe nignpvemcTBo «HauioHanbHa aToOMHa eHeproreHepytoda KommnaHis
«EHeproaTtom» Befe nigrotoBky A0 3aBeplueHHHA 6yaiBHMUTBA 3 i 4 aTOMHUX
o6nokie (XAEC Ne 3 Ta 4) Ha XMmenbHMUBKOMY MangaHvuMky B YkpaiHi. Ha
MangaH4vKy BXe AiloTb ABi peakTopHi yctaHoBku Trny BBEP-1000/B-320.

BbyaiBHmuTBO eHeprobnokie XAEC Ne 3 ta 4 posnovanocs y 1985-1986 pokax.
Y 3B'a3ky 3 BBeaeHHsM B 1990 poui B CPCP mopaTopito Ha cnopyaKeHHs HOBUX
eHeprobnokis AEC 6yaiBHuuTBO eHeprobnokie Ne 3 ta 4 XmenbHuubkoi AEC
Oyno NpunNUHeHo.

Y 2005 poui KabiHeT MiHicTpiB YkpaiHu BupiwnB, BigHOBMTU ByaiBHMUTBO. Byno
BMOpaHO peakTopHy ycTaHoBky Tuny BBEP-1000/B-392 (ATOMCTpOMEKCNOPT),
o 6yno 3akpinneHo Ha piBHi 3akoHy B 2012 poui. Y 3B'A3Ky 3 MOripLIeHHAM
BIOHOCMH MiX YKpaiHoto Ta Pocieto, uen 3akoH 6yno ckacoaHo B 2015 poui.
Misnilwe EHeproatom o6pas noctauansH1KOM peakTopa - Skoda JS a.s.

BignosigHo oo nonoxeHb KoHBeHLii Ecno, y 2010 poui 6yno po3novaTto ouiHKy
BNnMBYy Ha HasBkonuwHe cepeposuwie (OBHC). Asctpis Gepe ydvactb y uin
npouenypi 3 2011 poky Ta y 2013 poui nogana ekcrnepTHy 3asBy (UMWELT-
BUNDESAMT 20135); y cepnHi 2013 poky Bigbynmucsa 4BOCTOPOHHI KOHCYNbTaLii 3
YKpalHCLKOK CTOPOHOK. Y 3B'A3KY 3 BULLE3ragaHow cutyauielo npouegypa
OBHC 6yna npunuHeHa B 2015 poui. Konu y 2017 poui npoueaypa OBHC 6yna
MOHOBIIEHA, aBCTPiliCbKa CTOpOHa nogarna HoBy ekcnepTHy 3asBy (UMWELT-
BUNDESAMT 2019). 13 4epBHs 2019 poky y BigHi Bigbynucb OBOCTOPOHHI
KOHCYIrbTaLil Ta rpoMaachki cnyxaHHs. B 3BiTi OUiHIOITBCS BigNOBIQl YKpaIHCBKOT
CTOPOHMU Nif, Yac KOHCYNbTaLlii.

MeTolo yuacTi aBcTpiicbkoi CTOpoHM B npouenypi Ecno € HapaHHA
pekoMeHAauin Woao MiHimisauii abo HaBiTb YCYHEHHS MOXITMBOrO 3HA4HOro
HeraTMBHOIO BNNUBY Ha ABCTPItO.

3aranbHi Ta npoueaypHi acnekTu

3rigHo 3 KoHBeHLuieto Ecno, B JOKYMEHTaUi0 3 OLiHKM BNAIMBY HA HABKOJTULLHE
cepepoBulle Mae OyTU BKMIOYEHUI OOIPYHTOBAHUM ONUC anbTepHaTuB
TEXHOMOrYHOro XapakTepy MMnaHoBOI AiNbHOCTI, @ TakoX OMUC «HYMbOBOro
BapiaHTy» (BapiaHT 6e3 npoekTy). Takum 4YMHOM iH(popmaLis, NpeacTaBrneHa y
JokymeHnTauii 3 OBHC He € gocTtaTHbO0.

[eski acnekTn, noB'sisaHi 3 6e3neKkot0, NOBMHHI BYTWM PO3rNAHYTI Ta Y3rofKeHi
npy Buaadi niyeHsii gaepHMM  perynsatopom  YkpaiHu. Ha pgaHomy etani
JeTanbHa ouiHka 0e3nekn NpoekTy He JocTynHa. Mu Oyaemo BAsiYHI, SKLO
aBCTPINCBLKIN CTOPOHI Oyge HagaHa MOXMIMBICTb OOroBOPUTU 3 YKPAiHCLKOH
CTOPOHOK 06iusaHi YacTuHM MNonepenHLOro 3BiTYy NO OBrpyHTyBaHHO Ge3neku
3ri4HO 3 YNHHOK ABOCTOPOHHBOK YroAoH.

® [locTyrnHe 3a NOCUAaHHAM:
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IMig yac ABOCTOPOHHIX KOHCYrbTaUin 6yna HagaHa iHdopMaLisi Npo CTaH NPOEKTY
YkpaiHa-€C-EHepreTuuHnn mict. Llen npoekT, AkuMi JOCi roTyeTbCs, NMOBUHEH
CNYXXUTU ONns TOoro, wWob 3abe3neynTu MOXIUBICTb EKCMOPTY eNeKTpoeHepril
XAEC-2 onga 3anyyeHHs1 KOWTIB NS 3aBeplleHHs oyaisHmuTBa XAEC-3 Ta 4.
Ons ABCTpii BaxnumBo, Wo6 nuTaHHSA iHaHCYBaHHSA He 3aBAany LIKOOWU SAEPHIN
6es3neui Ta 6e3nedi.

BianpauboBaHe nanuMBo Ta pagioakTUBHI Bigxoau

BignpauboBaHe nanuBO Ta pagioakTUBHI  BIiOAXOAM MOXYTb  CNPUHMHUTU
HecnpuaTNMBUIN BNMMB Ha HaBKONULUHE cepefosulle, Tomy B OBHC mae 6ytu
npoBeeHa OLjiHKa NOBOMKEHHS 3 iAEPHMMU BigXo4aMMu.

YkpaiHCbka CTOpOHa Hajana aBCTPIChKi CTOPOHI AoAaTKoBY iHhopmMaLito npo
NOBOKEHHS 3 BignpauboBaHUM NanvBoM Ta pagioakTUBHUMK Bigxogamu.

Y uepBHi 2019 poky KabiHeT MiHicTpiB cxBanuB KOHLIEMLi0 NOBOMXEHHS 3
BignpauboBaHum nanveom 3 AEC Ha nepiog oo 2024 poky. OuikyeTbes, WO
KoHuenuis Bignoeigae Bumoram [Oupektueun Pagu 2011/70/EURATOM®.
PekomeHayeTbes, Wwob ypsag ABCTpil TpumMaB Ue NUTaHHA Nif KOHTPOMneMm B
pamkax 3ragaHoi “4BOCTOPOHHBLOI yroaun”.

Twn peakTtopa

3 npodpeciiHoi Touku 30py, byab-aka AEC, wo BBOAUTLCHA B ekcnnyaTtauito
BrepLUue, MOBUHHA MOBHICTIO BiAnMoOBigaTW cy4yacHMM BumMoram 6esneku. Ane,
BPaxOBYIOUYM HUHILLHIO 3arasnbHy 3rogy Ha €BpOMNEenCcbKOMY Ta MiKHapoOLgHOMY
PiBHSX, WO «BigKnageHi NignpueMcTBa» MOXYTb PO3rNsgaTUCA SK «iCHYHOMI
Onoku, us ekcrnepTHa 3asiBa MobyaoBaHa Ha MPUHLUMNI MPaKTUYHO OOCSIKHUX
3axofiB Ans niaBULLEHHS Oe3neku.

[na 3aBepweHHs OygiBHMUTBa eHeprobnokis XAEC Ne 3 T1a 4 nnaHyeTtbcs
Bukopuctatn 6yaiBni ta cnopyam, wo 6ynu nobygosaHi B 1980-x pokax. B
nokymeHTax OBHC He HaBefeHo iHdopmauito Npo cTaH icHyroumx Byaisens,
cnopya Ta obrnagHaHHs. [ig yac KoHcynbTauin 6yno HagaHO MOSICHEHHS, WO
pob0oTK 3 BiHOBMNEHHSI Ta peMoHTYy npoTtsarom 2009-2013 pokie 6yno BUKOHAHO
Ha ocHoBi gocnigkeHHs 2005-2009 pokiB. OgHak Oeski BaXnuBi enemMeHTu
poboTu (Hanpuknaza, peMOHT OETOHHMX KOHCTPYKLIN) e He 3aBepLUEHO.

Kpim Toro, pocnimkeHHa 2005-2009 npoBoamMnocb 3 po3paxyHKy Ha CTPOK
ekcnnyartauii 75 pokiB. CbOrogHilHIi CTPOK ekcniyaTauii € 3Ha4YHO AOBLUUM, i
cTtaHoBUTL 6nm3bko 100 pokiB. Came TOMy, KONMULIHE OOCNIMKEHHA He €
[0Ka30M, Lo CTapi KOHCTPYKUIi NiaxoaaTe Anst 3aBeplueHHa XAEC Ne 3 i 4.

Hapasi npoBoguTbCsl HOBE AOCHIOKEHHS ANSA NiATBEPAKEHHSA OOBroBiYHOCTI Ta
HaginHocTi byaiBenb Ta cnopyd. byde BiTatuca HagaHHS pesynbTaTiB LbOro
JOCniMKeHHA Ans 0O3HaNOMIIEHHS aBCTPINCBKIA CTOPOHI.

B pokymeHtax OBHC He MmicTuTbecst iHdopMaLis npo CTiikicTb eHeprobnokis
XAEC Ne 3 ta 4 po 3oBHiwHix BnnuBiB. [ig Yyac koHcynbTauin 6yna HagaHa
iHopMauis, Wo BuMOrM y HoBomy gocnigkeHHi 1970-x i 1980-x pokiB 6yno
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3aMiHeHO Ha Ginbw cyyacHi. [poTe gocnigpkeHHs1 Make BUKITIOYHO 6a3yeTbest
Ha HopmaTtuBHUX akTtax 2006 poky. CepriosHa aBapia B AnoHii B 6epesHi 2011
pOKy npu3Bena A0 MNigBUWEHHA MDPKHapOAHWX CcTaHdapTiB CTiMKOCTI Ao
30BHILLHIX BNNMBIB. 3 TOYKM 30py Oe3neku, OyaiBHULTBO aTOMHOI €MeKTPOCTaHL;ji
3 TepMiHOM ekcnnyaTauii He MeHwe 50 pokiB MOXIMBO 3a YMOBU BpaxyBaHHS
BMCHOBKIB HaNCy4acCHILLMX JOCNiAXEeHb Ta MbKHaApo4HMX CTaHAapTIB.

BeneTtbcs oOCTEXEHHS KOMMOHEHTIB, siki 6ynu noctaeneHi 20-30 pokiB Tomy.
[esaki KOMMOHEHTM € Ii3MYHO | TEeXHIYHO 3acTapinMMmu | He npuaaTHi anga
BMKOPUCTAHHSA. [MO3UTUBHUM pe3ynbTaToM € ToW pakT, Wo pesynbraTtu
06CTEXEHHS KOMMOHEHTIB OyayTb HadaHi ABCTpii.

Mporpama ynpaeniHHA cTtapiHHam (AMP) He 3ragyeTbcsa B JokymeHTax 3 OBHC.
Mepwa

TemaTnyHa  ekcnepTHa ouiHka (TPR)  BignoeBigHo pgo  [dupektuBu
2014/87/EURATOM BusBMna, wWo B YkpaiHi icHye psa  BigxuneHb Bif
O4iKyBaHOro piBHs 6e3neku noB'A3aHOro 3 ynpasBniHHAM CTapiHHAM B €Bponi.
OpHe 3 Takux BigxmneHb BUKNMKae 0cobnmBe 3aHENOKOEHHS Y Bunagky 3 XAEC
Ne 3 Ta 4, oCKiNbkM Le CTOCYeTbCsl CTaHOapTiB Oe3neku Ons BigknageHUx
npoektiB AEC. (ENSREG 2018) YkpaiHa Bkntouyuna B nporpammy yrnpasfiHHS
CTapiHHAM nuwe 3aBeplueHi Oygieni. OgHak uew nigxia He € BUNpaBOaHWM,
OCKinbkn CcTpykTypu Ta obnagHaHHa XAEC Ne 3 Ta 4 BXe CTapiloTb,
He3Ba)kaloun Ha Te, Wo 6NoK He npautoe.

Y NpOMIDKOK Yacy MixX OBCTEXEHHAM KOMMOHEHTIB i MoYaTKOM pyTMHHOI AMP
HeoOXigHO ageKBaTHO BpaxoByBaTU SIBULLLE CTapiHHS.

3aranom, Ha cbOroHi HeMae NepPeKOHNMBUX AOKa3iB TOro, WO iCHytoui byaisni,
cnopyan Ta obnagHaHHa B 3Mo3i 3abesneunTn ©Oe3neyHy ekcnnyartauiio
npoTarom MiHiMym 50 pokiB.

Y 2008 poui 6yna obpaHa Ta 3aTBepAKeHa BLOCKOHANeHa KoHLUenuiss 6e3neku
BBEP-1000/B-392b (3 nacuBHuMW cucTemamun ©Oe3nekn) OnNA 3aBepLUeHHS
6ynisHuuTBa XAEC Ne 3 Ta 4, a koHcTpykuis BBEP1000/B-320, HaBnaku, He
BignoBigae cyvyacHuM cTaHgaptam 6esneku.

OCHOBHOI XapaKkTepuUCTUKOK 6e3nekn y peakTOpHUX YCTaHOBKax, BUOpaHux
ana XAEC Ne 3 ta 4, € 30BHILLIHE OXONOMKEHHS PO3NIIABEHOro 94pa y BUNaaky
aBapii 3 po3naBfeHHsIM akTUBHOI 30HW. Po3pobka cuctemn onst “YTpumaHHS
po3nnasy B kopnyci peaktopa» (IVMR) goci npoooBxXyeTbcd, Hanpuknag, Ha
pecdepeHTHUX 6nokax AEC «TemeniH». Kpim Toro, HeobxigHo nigkpecnutu, LWwo
koHcTpykuia AEC, pospobneHux B 1980-x pokax, Takux sik BBEP-1000/B-320,
niwe 4acTKoBO BiAMOBidae Cy4yaCHMM MNPUHLMMNAM MPOEKTYBaHHA B NnaHi
pe3epBYyBaHHS, Pi3HOMaHITHOCTI i PiI3UYHOro Po3aiNeHHsa pe3epBHUX NigCUCTEM,
nepeBarn NacuMBHUX CUCTEM Hag akTUBHMMK cuctemamm 6esneku. (gue. IAEA
2016, WENRA 2013). lNMpoTe ui NpMHUMNM NPOeKTyBaHHA € 0BOB’A3KOBMMM AMNs
3MEHLLEHHS PU3NKY aBapil.

3rigHo 3 nonoxeHHamu WENRA (2013), ctraHgaptu 6e3nekn WENRA ans
HoBux AEC Takox MmawTb OyTM eTanoHoMm, Ansi BU3HAYEHHS OOIpyHTOBaHO
MOXXMMBOro MNiABULLEHHS Oe3nekn Ha “BigknageHux cTaHuiax”, Takmx g9k XAEC
Ne 3 ta 4. lNpoTe B gokymeHTax 3 OBHC craHgapty WENRA He 3ragytoTbes.
3rigHo 3 iHbopMalLieto, HagaHo Ha KOHCYnbTauisx, Oyno NpoBeAeHO CUCTEMHY
ouiHKy BigxmneHb Ha XAEC Ne 3 Ta 4 Big iCHYHOUMX MbKHapogHUX CTaHAapTiB Ta
BuMor 6e3neku. Npo pesynbTatv He noeigomnsanocs. OgHak ronoeBHa nNpobrema
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nondrae B TOMy, WO B SIKOCTi KPUTEPIt0O HE 3aCTOCOBYBANUCL BMMOIM 4O HOBUX
aTOMHUX enekTpocTaHuin. HanBaxnueiwum € Te, WO HEMae MNEPEKOHNUBUX
[oKasiB Toro, Wwo 6yno npoBegeHe KoXXHe OOrpyHTOBaHE i MPaKTUYHO OOLiNbHE
NigBULLIEHHSA piBHA 6e3neku.

IHUMAaeHTHU Ta aBapii 6e3 y4acTi TpeTix oci6

B pokymeHtax 3 OBHC Hemae cuctemMaTU4HOro aHanisy npoOekTHWX aBapin
(DBA) Ta HagnpoekTHMX aBapin (BDBA); onucaHo nuwle pagionorivyHi Hacnigku
ofHiel NpoekTHOI asapii i oAHiel 3anpoekTHOI aBapii. Po3rnsHyTa 3anpoekTHa
aBapia nepepbayvae NpOTiKAHHA  TEMSIOHOCIA 3 BiAMOBOK aKTUBHUX CUCTEM
aBapiHOro OXONMOMKEHHS aKTUBHOI 30HI | CNpUHKNEpHOi cuctemun. Taka
3a4NpoeKTHa aBapisi He € HauvripwuM cueHapieM. [ns po3paxyHKy MOXIUBUX
(TpaHCKOPOOHHMX) HacnifKiB Takoi aBapii nepeabavanocs, Wo po3nnae sgpa
3anuuwartmmeTbes B kopnyci peaktopa (RPV). Lie npunylleHHs He € HanexHum
YMHOM OBI'PYHTOBaHWUM, OCKINbKM LA (OYHKUIS MOKM He pocTynHa. Kpim Toro,
AKWO U YHKUiD peani3yloTb, LUe nuwe 3MEeHWUTb pPUsUK BUKUAOY
pafioakTUBHUX PEYOBMH Y BinbLUOCTI, ane He B YCiX CLieHapiax BaXKKMX aBapin.

Insa Toro, wo6 ouiHuTK Hacnigkn BDBA, HeoOxigHO npoaHanisyBaTtu Winvin psg
BaXXKMX aBapii, y TOMY 4ucni Npu pyMHYBaHHI 3aXMCHOI OOOMOHKM, Ta Mpu
bannacyBaHHi 3axucHoi obonoHku. Ana peakrtopa Tuny BBEP1000/B-320 icHye
WMOBIPHICTb BUHUKHEHHSI TaKUX BaXXKMX aBapii. Lli cepiosHi Bunagku He MOXHa
BUKNIOYATK, XO4a IXHS MMOBIPHICTb € HKYOLO Big BU3HAYEHOT BENNYNHN.

Pesynbtatn crtpec-TectiB €C nokasanu, WO ynpaBniHHSA BaXXKMMK aBapismu
(SAM) (To6TO 3anobiraHHsA BaXKKMM aBapisiM Ta NMOM'AKLLIEHHS iX HAcnigkiB) Ha
ykpaiHcbknx AEC mae Garato HeponikiB. Perynatop Bumarae KOMMIIEKCHMX
nokpawleHb;, opfHak, rpyna ekcneptis ENSREG pekomeHaye nopanblui
BAOCKOHaneHHs. Lle oguH 3 mpuknagiB HeBigMOBIOHOCTI YKPAiHCBLKOI CTOPOHU
cTaHgapTam Ta Bumoram 6esnekmn €C.

BignoBigHO OO0 CyyYaCHUMX MDKHapogHUMX BMMOr OO0 HOBMX  aTOMHUX
enektpocTaHuin (MArATE 2012 ta WENRA 2013), aBapiiHi nocnigoBHOCTI 3
paHHiMM abo BenUKMMW BUKMAAMW MawTb OYTU MNPaKTUYHO YCYHYTUMMU.
KoHuenuis «npakTUYHOrO YCYHEHHS1» PpaHHiX abo BENUKUX BUKUAIB He
sragyetbcs gokymeHtax 3 OBHC eHeprobnokis XAEC Ne 3 ta 4. EHEPrOATOM
(2017a) cTBepaXyeE, WO NMOBIPHICTb BUHUKHEHHS BaXKKUX aBapii (Hanpuknag, 3
PYMHYBaHHSIM 3aXMCHOI OBOSOHKM), NPY SKUX MOXYTb CTaTUCb BEMWKI BUKMOM, €
He3Ha4dHo. Kpim Toro, HeaBaXkaroumn Ha Te, O MOXHa BCTAHOBUTU IMOBIPHICHI
uini, He MOXHa [JeKknapyBaTu «MPaKTUYHE YCYHEHHS1» OCHOBYHUMCb Ha
BiANOBIAHOCTI 3aranbHOMY iMOBIpPHICHOMY 3HayeHHto. 3rigHo MArFATE (2016):
HU3bKa MMOBIPHICTb BMHWKHEHHS aBapii 3 pO3MfaBOM akTUBHOI 30HW He €
NPUYNHOIO HEe BXUBATK 3ax0fiB ANS 3aXUCTY Bif HAcnigkiB Takol aBapil.

Y uboMy BMNagky Hemae MepekoHNUBMX AOKasiB TOro, wo 6yno nposeaeHo
KOXXHe OOGrpyHTOBaHe i MpakTUYHO AOUinbHe NigBULLEHHST piBHA ©e3nekn ans
«MNPaKTUYHOIO YCYHEHHSI» BaXKMX aBapin.
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30BHilWHi HeGe3neku

IHdopmaLis, HaBegeHa B aokymeHTax OBHC, nokasye, WWo ouiHka MaraaHuyunka
He BignNoOBidAe Cy4YacCHUM MDKHApOOHMM BMMOraMm, OCKIfIbKM BUKOPUCTaHI
MiKHapogHi pekomeHaauii 3actapinu. lMig Yac KoHcynbTauin 3'dcysanocs, LWo
OLjiHKa MicueBOCTi BianoBiAHO 00 noToyHux Bumor Gesnekn MAIMATE He
npoBogmnacs.

3a paHumn  [epxatomperynioBaHHa (2017), HeobxigHO 3aHOBO OUHUTU
cercmivHmm pusmk, TEO Oyno cxBaneHe 3 yMOBOK po3po0ku Ta/abo YyTOUHEHHS
pO3paxyHKy MIKOBOrO 3HAYEHHsSI MPUCKOPEHHSI Ha PiBHI FPYHTY MahgaHumka
(PGA). IMOBIpHICHWI1 CeficMiYHMIA aHani3, SKoro Opakye, 3HaxoouTbCcs B cTagii
nigrotoBkn. He 6yno HagaHo »oaHoi iHdopmauii Npo Te, Konu Len aHanis dyae
3aBepLUEHU | UM ByaoyTb BpaxoBaHi Moro pesynbTat ansi 3aBeplueHHst XAEC
Ne 3i4.

TexHiko-ekoHOMiYHe 0b6rpyHTyBaHHs 2011 poky Byno cxBaneHo 3a ymMOBMU, LLO
Oype npoBedeHo i BkwuyeHo B [MonepefHii 3BiT 3 Ge3anekn (SNRIU 2012)
nornnbneHy OLIHKY BMAMBY 30BHILLHIX €KCTpeMaribHUX Mnogi nNpupoaHoi i
TEXHOreHHOI NPUPOAK, a TakoxX iX kombiHauin. Lito ymoBY He BKMOYEHO B YMOBU
3aTBepaXkeHHst unHHoro TEO ([depxatomperyntoBaHHs (2017).

3rigHo 3 WENRA (2013), ouiHka 6e3neku Ans HOBUX aTOMHUX €neKTPOCTaHLin
NMOBMHHA AEMOHCTPYBATK, LLO 3arpo3n Bif 30BHIiWIHIX Hebe3nek abo yCyHeHi,
abo MiHiMi30BaHi, HaCKiNbKW Le MpakTMYHO MOXNuBO. Bignosigb niaTeepmxye,
Lo Takuin aHani3 NpoBOAUTLCS Ni3Hiwe, TO6TO Ha cTafil npoekTyBaHHS. [poTe
usa npoueaypa He € ePeKkTMBHOW AN NigBulLeHHs 6e3nekn Ha XAEC Ne 3 Ta 4,
OCKiNnbKM YacTuHa Gyaisens i cnopyn Bxe nobyaosaHa. [ns Toro, wob ouiHnTy,
Yu BiONOBIgAOTb BOHM BMMOram, HeobxigHO 3HaTW, OO0 SIKMX 30BHILLUHIX SBWLL
BOHW MOBWHHI OYTU HEBPA3NUBUMMU.

IHUMAeHTU Ta aBapii 3 3any4YeHHAM TpPeTiX OCib

Bnnue TpeTix CTOpiH (TEpOpUCTUYHI Hanaam abo aMBepcCii) MoXe MaTu 3HaYHUI
BMMMB Ha siAepHi 00'ekTn, a oTXe, | Ha eHeprobnokn XAEC Ne 3 Tta 4 B YkpaiHi.
Mpote, B aokymeHTax OBHC ans eHeprobnokis XAEC Ne 3 Ta 4 npo Hux He
sragyeTbca. Y anHanoriyHmx pokymeHtax 3 OBHC nopgibHi npobnemun 6ynu
BUpILLEHI B AesiKin Mipi.

Bignosiai nia Yac koHcynbTaui 13 YepsHa 2019 poky y BigHi nigTBepannu, wo
YKpaiHCbKMIA perynatop He Bumarae 3axmcty XAEC 3 ta 4 Big HaBMMCHOro
nagiHHs komepuiHoro nitaka. Lle He Bignosigae Bumoram WENRA onst HoBux
aTOMHUX €NeKTPOCTaHLin, ane 3 To4kn 30py YkpaiHm XAEC Ne 3 Tta 4 He €
HOBOK aTOMHOK ENeKTPOCTaHLIE, a iCHYIYO, i TOMY TakuMi 3axucT He
noTpibHui. Kpim Toro, cnig 3asHaunTy, wo 6rnokun XAEC Ne 3 Ta 4 He 3axuLLeHi
Bi, BWMNAOKOBOrO MNadiHHA KOMEpPUIMHOrO MOBITPSAHOrO CyAHa, OCKifbKK
MMOBIPHICTb TakOl aBapii OLHIETLCS AK AyXKe HU3bKa.

Lla Tema € ocobnuBO BaXXNMBOK, OCKINbKA TOBLUMHA CTiH OypaiBni/3axncHol
obonoHkun eHeprobnokie XAEC Ne 3 Ta 4 ctaHoBUTb nuwe 6nmsbko 1000—1200
MM. TakuM 4MHOM, ONOKM MOXYTb OYyTU Bpas3nuMBMMKU OO0 TEPOPUCTUYHMX aTak
(BKNtOYaoun NagiHHG niTaka).
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HewwonaeHs ouiHka saepHoi 0e3neku B YKpaiHi Bkadye Ha HeOOMiKM y NOPIBHSAHHI
3 BignoBigHMMK CTaHgapTamu sigepHoi 6esneku: |HOekc spepHoi ©esnekuy,
po3pobneHnii MobanbHOK iHiLiaTUBOK 3i 3MEHLLEHHS siaepHoi 3arpo3un B 2018
poui, OUiHIOE piBeHb 6e3nekn saepHuMx O6’eKTiB B KOHTEKCTI iX 3axuCTy Big
aveepcin. YkpaiHa Habpana 70 6anis 3i 100 moxnueumx i nocina nuwe 30 micue
3 45 kpaiH, WO CBIigYMTb MPO HM3bKMIA piBeHb 3axucTy. Cnig 3asHauuTy, Lo
HM3bki Oanm B kaTeropigx “3anobiraHHa BHyTpiWHIM Hebesnekam” Ta
,Kibepbeaneka” Bka3yloTb Ha HeoMikM B uux cdepax.

MosutmBHMM € Tol chakT, WO Oyae BXMTO 3axopiB Ansa kibepbesneku. Ane
3aKOHOAABCTBO MPOTWM aTak Tak 3BaHWUX iHcanaepiB (BHYTPILLHIX MOPYLUHUKIB),
TakoX mae OyTu nokpawleHo. MixxHapogHa KOHCynbTaTMBHaA Cnyxba 3 nuTaHb
disnyHoro 3axucty (IPPAS) nonomarae gepxasam, 3a iX 3anuUToMm, 3MiLHIOBaTH
CBOI HauioHamnbHi pexumu, cuctemum Ta 3axogum 3 s4epHOi  Geaneku.
PekomeHayeTbes, Wob YkpaiHa 3BepHynacs 3a uieto nocnyroio MAFATE.

TpaHCKOPAOHHUI BNNUB

HaBegoeHo BuuepnHy iHopMauilo nNpo  po3paxyHOK TPaHCKOPLAOHHOro
nepeHeceHHs BukuAiB Big aBapin Ha XAEC Ne 3 Tta 4, ane po3spaxoBaHi
rpyHTOBI BigknageHHsa noay-131 i uesito-137 He po3paxoBaHO Hi Ans BiACTaHi
0o ABcTpii, Hi ans 6yap-sKoi iHWwoi. Lis iHdopmauisa € Baxnusoto ans AscTpii. Y
BMNAAKy, sIKLWO 3abpyaHEHHS I'PYHTY NepPEBULLNTL NEBHUIA Nopir, B ABCTpii byae
3aMpoBafXXeHO KOMMMEKC 3axof4iB BTPYYaHHS Yy MNPOLIECU  CinbCbKOro
rocnogapcTea.

LLle BaxnuBilmMm € Te, WO BaxkKi aBapil 3 BUKMAAMU, IO 3HAYHO NEPEBULLYIOTH
nepepbaveHi B pokymeHTax 3 OBHC, He MOXyTb OyTu BUKIMOYEHI Ans
eHeprobnokis XAEC Ne 3 Ta 4, HaBiTb SKWO iXHA WMOBIPHICTb Oyae Hwbkde
BCTaHOBMEHOI BenuumMHU. B ouiHky matoTb OyTy BKMOYEHi Hauripwi cueHapii,
OCKINbKM iXHi Hacnigkn MOXyTb OyTW HacTiNbKM LWMpOKOMacwTabHumm i
TpUBanumu, WO HaBiTb KpaiHW, siki 6e3nocepeqHbO He MeXylTb 3 YKpaiHoto,
Taki K ABCTpifl, MOXYTb MOCTpaxaaTu.

Uepes BiACYTHICTb aHanisy Hauripwmnx cueHapiis, BUCHOBOK AokymeHTiB OBHC
NpoO TPaHCKOPOOHHWI BNIIMB HE € afeKBaTHUM.

Pe3ynbTatu pospaxyHkiB ABCTPICEKOro iHCTUTYTY ekonorii (1998) ceigyatb npo
Te, WO Baxka asapia (Hauripwuin cueHapin) Ha XAEC npussege po
3abpyaHeHHs aeskux perioHis €sponu. [ns cxigHoi YacTnHu ABCTpIT po3paxyHOK
nokasaB 3abpygHeHHs uesieM-137 Ha piBHi  npubnm3Ho 1000 kbk/m2 (wo
Maixke B 5 pasiB nepesuLLye HanmBuLi 3HadeHHs 3adpikcoBaHi B ABCTpii B 1986
pouti).

Kpim Toro, pesynstatu npoekty flexRISK Bka3yoTb Ha Te, WO y BUNaaKy BaxkKoi
aBapii cepefHin BMiCT Ue3it0-137 Ha 6inbWwoCTi parioHiB TepuTopii ABCTPpIi
nepeBUWMTL MOPIr Ans NPOBEAEHHS CiNbCbKOrocnogapcbkux pobiT (Hanpuknaga,
paHHii 36ip BpoOXaw, 3aKkpuTTa Tennuub). TakMMm YuHOM, ABCTpIa MOXe
nocTpaxagaTu Big Baxkoi aBapii Ha eHeprobnokax XAEC Ne 3 Ta 4.
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1 INTRODUCTION

In Ukraine, the state enterprise “National Nuclear Energy Generating Company
Energoatom” is preparing the completion of the construction of the nuclear power
plant units 3 and 4 (KhNPP-3&4) at the Khmelnitsky site. At this site, two units
VVER-1000/V-320 are already in operation.

The project has a long history and the document prepared by the State Nuclear
Regulatory Inspectorate of Ukraine (SNRIU 2017) provides an overview: The con-
struction of KhNPP-3&4 started in September 1985 and June 1986, respective-
ly. Due to the 1990 moratorium on the construction of nuclear power units in the
former USSR, the construction of KhNPP-3&4 was ceased. In 2005, the Cabinet
of Ministers of Ukraine decided to renew the construction. A tender for the reac-
tor model was opened in 2008, resulting in selecting the Russian reactor VVER-
1000/V-392, which was approved in 2009. In 2011, the feasibility study was sub-
mitted and approved after SNRIU has completed a “state expert review of nuclear
and radiation safety” in March 2012, followed by the adoption of a corresponding
law in September 2012.

Due to the deteriorating relations between Ukraine and Russia, this law ceased
to be in force in 2015. Later on, Energoatom replaced the reactor vendor with a
European supplier, Skoda JS a.s. (EXPLANATION n.d.) An updated and revised
feasibility study was submitted, again assessed by SNRIU during another “state
expert review of nuclear and radiation safety” in 2017 and approved in April
2017. On July 5, 2018, a Ukrainian government committee approved the
adapted feasibility study for the KhNPP-3&4; on July 26, the feasibility study
was approved by the Cabinet of Ministers of Ukraine. (ECOACTION 2018) The
competent authority is the Ministry of Energy and Coal Industry of Ukraine.

An environmental impact assessment (EIA) under the Espoo Convention (1991)
started in 2010. Austria has participated in this procedure since 2011. An expert
statement was commissioned by the former Austrian Ministry of Agriculture,
Forestry, Environment and Water Management (UMWELTBUNDESAMT 20137), ex-
pert consultations between the Ukrainian and the Austrian side were conducted
in August 2013. The procedure was suspended in 2015 due to the political de-
velopments in Ukraine.

In spring 2017 the Ukrainian side informed the Austrian side about the continua-
tion of the transboundary environmental impact assessment under the Espoo
Convention, several documents in English were notified, the Austrian side had
additional parts of the Environmental Report translated into German. The Aus-
trian Ministry for Sustainability and Tourism commissioned the Environment
Agency Austria to provide an expert statement assessing the recently submitted
documents. This expert statement (UMWELTBUNDESAMT 2019) was submitted to
the Ukrainian side in May 2019. Bilateral consultations were held in Vienna on
June 13, 2019. Also, a public hearing was held in Vienna on June 13, 2019.

This consultation report evaluates the results of the bilateral consultations and
of the public hearing. The objective of the Austrian participation in the Espoo
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procedure is to give recommendations to minimise or even eliminate possible
significant adverse impacts on Austria resulting from the project. These recom-
mendations are listed in this consultation report.

Since 1998 Austria and Ukraine have a bilateral agreement on information ex-
change and cooperation in nuclear safety and radiation protection. (BGBL 1998)
Even though until today no meetings under this agreement were conducted, it is
recommended that some topics that arose during the EIA procedure should be
discussed bilaterally in regular intervals.
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2 OVERALL AND PROCEDURAL ASPECTS OF
THE ENVIRONMENTAL IMPACT ASSESSMENT
(EIA)

2.1 Summary of the expert statement

The EIA documents that were published in Ukraine were not identical to those
published in Austria for public participation, and vice-versa.

According to the Espoo Convention a description and an assessment of rea-
sonable alternatives and also the no-action alternative have to be included in
the environmental impact assessment documentation. In this regard the EIA
documentation is not sufficient.

The KhNPP-3&4 project should become part of the Ukraine-EU-Energy Bridge
project aiming at exporting electricity from KhNPP-2 to raise funds for KhNPP-
3&4. Whether the Energy Bridge project will be realized is not clear at this mo-
ment. More information would be appreciated how to compensate in case for
the loss of funding to prove that enough budget is available to invest into
measures. For Austria it is important that financing issues do not have detri-
mental impact on nuclear safety and security.

However, it has been longstanding EU policy that power trading with third coun-
tries would be pre-conditioned by strict compliance with the economic and eco-
logical principle of reciprocity.

2.2 Questions, answers and assessment of the answers

Question 1

® What information is included in the EIA documents that were published in
Ukraine for public participation but were not submitted to Austria?

Answer of the Ukrainian side

In the presentation at the bilateral consultations, the Ukrainian side stated that
the EIA report was revised in 2016 and the BDBA-management systems and
other related information had been changed. (ENERGOATOM AND JSC KIEP
2019a)

Assessment of the answer

Not the entire EIA Report (Ovos 2019a) that was published in Ukraine was noti-
fied to Austria, only the last part. On the other hand, (sub)chapters of volume 13
that were submitted to Austria (Ovos 2019 b-k) were not included in the EIA
Report published in Ukraine. This question intended to clarify these differences
between the documents prepared for the Ukrainian and the Austrian public; this
question has not been answered.
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Question 2

e When will the promised parts of the Preliminary Safety Analysis Report be
submitted to Austria?

Answer of the Ukrainian side

In general, the Preliminary Safety Analysis Report (PSAR) is developed at the
stage of licensing the power unit design. At this stage, all procedural issues re-
garding the EIA and the final decision for the construction of the two units con-
struction would have been completed and the law of Ukraine on the location of
two new nuclear facilities would have been adopted. In the next step, the NPP
design would be developed, taking into account all modifications and improve-
ments made in the feasibility study. (ENERGOATOM AND JSC KIEP 2019a)

During the discussion at the bilateral consultations, the Ukrainian side confirmed
that those parts of the PSAR, which are relevant for the transboundary aspects,
will be submitted to the Austrian side.

Assessment of the answer
The question has been answered.

Question 3

® What is the timetable for the next steps of the EIA procedure?

Answer of the Ukrainian side

The EIA Report had been developed in the scope of the feasibility study (FS) in
2011 and updated in 2016. According to the Ukrainian legislation, the final deci-
sion for the completion of units’ construction has to be approved by the Parlia-
ment of Ukraine by a law. Thus, the Ukrainian legislation envisages three stag-
es of design (FS, basic design, design). The EIA update has to be developed at
the design stage. (ENERGOATOM AND JSC KIEP 2019a)

After the EIA procedure completion, a national and a transboundary EIA report
will be prepared by the Ukrainian Ministry of Environment. These reports will in-
clude the obligatory requirements. Together with the feasibility study these re-
ports are the basis for the Parliament’s decision on the law. The EIA reports will
be published and also submitted to Austria.

Parts of the feasibility study and SNRIU’s evaluation will also be submitted.

Assessment of the answer

The information about the procedure largely corresponds to information provid-
ed in the bilateral consultations of 2013 (see UMWELTBUNDESAMT 2019, chapter
2.3).

The adoption of the “Law of Ukraine On Placement, Design and Construction of
Power Units Ne 3, 4 at Khmelnitsky NPP” by the Verkhovna Rada (Parliament)
will be the final decision. For this decision, the national and transboundary EIA
have to be finalized, and the updated feasibility study has to be approved. While
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the updated feasibility study was reviewed in 2017 by SNRIU and approved by
the Cabinet of Ministers of Ukraine in July 2018, the final EIA reports can only
be approved once the EIA procedure is completed.

The question has not been fully answered.

Question 4

® What is the status of the Ukraine-EU-Energy Bridge project?

Answer of the Ukrainian side

On the status of the Energy Bridge project, the Ukrainian side made a presenta-
tion on June 13, 2019 in Vienna. (ENERGOATOM 2019b)

Completed actions are: June 15, 2015 resolution on the initiation of the project,
an effectiveness analysis of a public-private-partnership, a positive conclusion
of the Ministry of Economic Development and Trade of Ukraine, a decision of
the Ministry of Energy and Coal Industry of Ukraine on the implementation of a
public-private-partnership and the establishment of a competition commission to
select a private partner.

The results of this competition are expected soon.

Next steps are: a long-term contract between Energoatom and the private part-
ner, electricity exports from Khmelnitsky-2 to the EU via Poland (Rzeszow),
creation of a long-term financial asset through this electricity exports to secure
the obligations in the KnNPP-3&4 project and raising a loan from Barclays Bank
for construction of KhNPP-3&4.

Assessment of the answer
The question has been answered.

Question 5

® |f the Ukraine-EU-Energy Bridge project fails, how will the completion of
KhNPP-3&4 be funded?

Answer of the Ukrainian side

In its presentation the Ukrainian side stated that in case of failure, the issue of
financing the construction KhNPP-3&4 will be solved on national level.
(ENERGOATOM 2019b)

In the public hearing the Ukrainian side specified that introducing increased
domestic electricity prices would be an option.
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Assessment of the answer
For the near future the fate of the Energy Bridge will remain unclear:

® The anticipated funding of the upgrade and an extension of the existing
transmission infrastructure between Khmelnitsky and Rzeszow was evaluat-
ed as not eligible (REKK 2018, p. 40f.; ENERGY COMMUNITY 2018)

® The tender for selecting a private partner which has started in January 2019
hasn’t been completed.
® Barclays Bank has not yet committed to providing a loan.

2.3 Conclusions and final recommendations

According to the Espoo Convention a description and an assessment of rea-
sonable alternatives and also the no-action alternative have to be included in
the environmental impact assessment documentation. In this regard the EIA
documentation is not sufficient.

Information on the status of the Ukraine-EU-Energy Bridge project was given
during bilateral consultations. This project should serve to enable the electricity
export of KhNPP-2 to raise funds for the completion of KhNPP-3&4. For Austria
it is important that financing issues do not have detrimental impact on nuclear
safety and security.

Final recommendation

1. It is recommended that financing issues do not have detrimental impact on
nuclear safety and security.
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3 SPENT FUEL AND RADIOACTIVE WASTE

3.1 Summary of the expert statement

Important information on the management of the spent fuel and radioactive
waste from KhNPP-3&4 was lacking in the EIA documents: The expected inven-
tory of spent fuel from KhNPP-3&4 was not given. Information on the status of
the central interim storage where the spent fuel from KhNPP-3&4 is to be stored
was lacking. No information was provided about the planned options for the
back-end of the fuel chain (reprocessing, final disposal in Ukraine, international
disposal?).

Spent fuel and radioactive waste can cause adverse environmental impacts and
therefore the EIA should assess the nuclear waste management. In the expert
statement the following list of questions was asked to get more information on
the status of nuclear waste management. To answer these questions
(ENERGOATOM 2019c) the Ukrainian side provided a presentation on spent fuel
and radioactive waste to the Austrian side at the bilateral consultations.

3.2 Questions, answers and assessment of the answers

Question 1:

® What is the expected inventory of spent fuel and radioactive waste from op-
eration of KhNPP-3&47?

Answer of the Ukrainian side

About 5,300 spent fuel assemblies will be used during 60 years8 of operation of
KhNPP-3&4.

Solid radioactive waste:

® Low level waste: 8,700 m®

e Intermediate level waste: 180 m®

e High level waste: 12.6 m®

Liquid radioactive waste:
e Residue 1,740 m®
e Waste filters: 132 m®

Conditioning will reduce the volume of both solid and liquid wastes 7-10 times
and 3-7 times by, respectively. (ENERGOATOM 2019c)

Assessment of the answer
The question has been answered.

8 In other EIA documents, a planned operation time of 50 years is envisaged.
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Question 2:

® What is the status of the central interim storage facility for spent fuel?

Answer of the Ukrainian side

In its presentation the Ukrainian side provided information on the history of the
central interim storage facility CSFSF for spent fuel, on the delivered equipment
and showed many pictures documenting the construction progress.
(ENERGOATOM2019c) Over 75% of the project have been completed and the first
complex is scheduled for commissioning in 2020.

The CSFSF is constructed by the US company Holtec International. Four stor-
age systems for spent fuel will be built. A dry storage technology will be used,
using a two-barrier system.

The planned capacity is 12,010 spent fuel assemblies from VVER-1000 and
4,519 from VVER-440. This capacity should be sufficient for all Ukrainian NPPs
including KhNPP-3&4. Its design life is 100 years, start of pilot operation in
2020.

In the presentation, Energoatom also stated that the CSFSF will be filled up to
design capacity with spent fuel in 45-50 years.

Assessment of the answer
The question has been answered.
If the information is correct that the CSFSF will be full after 45-50 years, the

question arises how the spent fuel from the rest of the operation time of KhNPP-
38&4 (50 years) will be managed.

Question 3:

e What is planned for the back-end of the fuel cycle/chain? Is spent fuel repro-
cessing in Russia still under consideration?

Answer of the Ukrainian side

A plan for geological disposal is in development under the framework of the
INSC-U4.01/14B project, which is part of the cooperation instrument in the field
of nuclear safety between EU and Ukraine. (ENERGOATOM 2019c) The project is
in the review state (task 2).

See also question 6

Assessment of the answer

The plan for a national deep geological disposal is in the very beginning. No in-
formation on a timetable has been given. No information has been given when
and how the decision for the national geological disposal versus export for re-
processing will be made.
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Question 4:

® /s an international cooperation for final disposal of spent fuel and/or radioac-
tive waste planned?

Answer of the Ukrainian side
No information has been given regarding the option of a multinational reposito-
ry.

In the development project of the national geological disposal companies from
France, Germany and Sweden have been contracted. (ENERGOATOM 2019c)

Assessment of the answer

The question has not been answered. Information about a possible cooperation
in a multinational repository should be given in future bilateral contacts between
the Ukrainian and the Austrian side.

Question 5:

® Which interim and final storages for radioactive waste are in operation in
Ukraine, will their capacity be sufficient to dispose of all radioactive waste
from operation of KhNPP-38&47?

Answer of the Ukrainian side
A final storage is in operation at the Vektor site, and one at Buryakovka site.

Information is given on the management of spent fuel and vitrified high level
waste from existing NPPs.

Assessment of the answer
According to the NATIONAL REPORT (2017), Buryakivka has practically exhaust-
ed its capacities. The capacities of the Vektor site were not given.

The question if there is enough capacity in the interim and final storages for the
radioactive waste resulting from KhNPP-3&4 was not answered.

Question 6:

® How can the safe storage of spent fuel and radioactive waste be ensured if
the interim storage and final disposals will not be ready in time?

Answer of the Ukrainian side

If the CSFSF will not be ready in time, or if the capacity will not be sufficient,
spent fuel will be sent for long-term storage with subsequent processing to the
Russian Federation or to France (La Hague). A cooperation project between
Energoatom and the French company Orano is being developed.
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In absence of a deep geological disposal the lifetime of CSFSF can be extend-
ed. The manufacturer of the main equipment of the CSFSF is developing meth-
ods for ageing management of the systems and components. (ENERGOATOM
2019c)

Assessment of the answer

The first step of a cooperation project between Energoatom and the French
Orano (La Hague) has already been signedg.

In addition to these two options, the long-term operation of the CSFSF is envis-
aged. More information particularly regarding ageing management would be
appreciated.

3.3 Conclusions and final recommendations

Spent fuel and radioactive waste can cause adverse environmental impacts and
therefore the EIA should assess the nuclear waste management.

The Ukrainian side has provided the Austrian side with additional information on
spent fuel and radioactive waste. In June 2019, the Cabinet of Ministers ap-
proved the concept of the State Economic Program for the Management of
Spent Nuclear Fuel (SNF) of Nuclear Power Plants (NPP) for the period up to
2024"°. According to this document, the state program is being set up in line
with the requirements of Council Directive 2011/70/EURATOM. Information on
this program was not provided to the Austrian side.

Final recommendation

1. According to the concept of the State Economic Program for the Manage-
ment of Spent Fuel of Nuclear Power Plants for the period up to 2024, the
state program is being set up in line with the requirements of Council Di-
rective 2011/70/EURATOM. It is recommended that the Austrian government
follows up on this issue under the pertinent “Bilateral Agreement”.
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4 REACTORTYPE

4.1 Summary of the expert statement

In chapter 3 of ENERGOATOM (2017a), the envisaged main technical solutions of
KhNPP-3&4 are described. As a result of negotiations with potential suppliers of
reactor equipment, the decision was taken to use the VVER-1000 reactor facility
manufactured by Skoda JS a.s., which complies with all established regulatory
documents of Ukraine and the requirements of the International Atomic Energy
Agency (IAEA).

As a reference reactor, the VVER-1000/V-320, implemented at the Temelin NPP,
is considered.** The planned operating time of the power units KhNPP-3&4 is 50
years. The units will work in base load operation with the option of load follow-
ing.

According to ENERGOATOM (2017a, p. 8), the VVER-1000 project of Skoda JS
a.s. will provide the following additional systems and means for control of be-
yond design basis accidents (BDBA), including severe accidents:

® hydrogen control and removal systems;
e systems of filtered release of pressure from the containment;

e systems for external cooling of the reactor pressure vessel during severe ac-
cidents.

Ex-vessel coolability and In Vessel Melt Retention (IVMR)

Key safety feature of the envisaged KhNPP-38&4 reactor units is the external cool-
ing of the molten core in case of a core melt accident. The development of this
feature for the “In Vessel Melt Retention” (IVMR) is still underway, for example
at the reference units at the Temelin NPP.

As part of the outcome of the EU Stress Tests in 2012, several areas for further
research in the field of Severe Accident Management have been identified. One
of these areas concerns the feasibility of In Vessel Melt Retention (IVMR) for
VVER 1000 reactors. In 2012, several research institutes and utilities in Europe
(and also in the Russian Federation) started to work on this topic. Currently the
EC project HORIZON 2020 IVMR continues to deliver more findings on this top-
ic. New large experimental facilities are designed to measure critical heat flux
(CHF) at the outer surface of the RPV lower head under more realistic configu-
rations and flow conditions. (JRC 2016, ZDAREK 2017)

Existing building, structures and equipment

According to ENERGOATOM (2017a), the planned construction of the KhNPP-3&4
counts on using the existing structures of the reactor compartment and other fa-
cilities built in the 1980s.

" The National Nuclear Generating Company Energoatom approved the turbine unit on the basis of
the project K-1000-60/1500-2M produced by Turboatom JSC.
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According to ENERGOATOM (2017b), the construction availability of the power
units is assessed as:

® 75% for unit 3 (85 items of equipment were installed, including tanks, heat ex-
changers, filters, etc.)

® 28% for unit 4.

Furthermore, the use of the equipment stored in a warehouse facility at the
KhNPP site (storing around 20,000 components of equipment for KhNPP-3&4) is
mentioned. Information about the conditions of the existing buildings, structures
and equipment is lacking in the EIA documents.

During the consultations in 2013, the Ukrainian side stated that all structures
can be used for the completion of units 3 and 4, all the existing structures are in
an operable condition. This was the result of a survey done before the prepara-
tion of the FS. The only safety relevant building, which has already been com-
pleted, is the building of the back-up diesel generator of unit 3. (MINUTES 2014)

An over 10-year-old survey performed between 2005 and 2009 concluded that
the existing buildings and structures are in an operable condition — no refer-
ence to a more recent survey is made in the EIA documents. To evaluate the
durability and reliability of the building and structures of KhNPP-3&4. a new sur-
vey is scheduled for this year.

The Austrian expert team is critical about the condition of the existing structures
and buildings, because no convincing evidence on sufficient protection against
weather impacts exists.

In 2017, SNRIU conducted a state expert review of nuclear and radiation safety
(NRS) of the updated/revised feasibility study (FS) of "Construction of Khmelnit-
sky NPP units No. 3 and 4. According to SNRIU (2017), the FS was approved up-
on several conditions, including: conduction a compulsory research at project
stage and providing relevant justifications in the Preliminary Safety Analysis
Report (PSAR) regarding the use of existing buildings and structures of units 3
and 4.

Protection against external hazards

The EIA documents do not provide information against which external impacts
the existing buildings were originally designed, and whether the structures and
buildings still comply with today’s requirements and will for 50 years operation
time.

All in all, no clear evidence was presented to prove that the existing building,
structures and equipment are in a condition to ensure 50 years of safe opera-
tion.

Ageing Management Programme

An ageing management programme (AMP) is not mentioned, despite the fact that
ageing of the more than 30 years old structures, buildings and equipment is an is-
sue even without operational loads. The adverse effect of ageing depends also

"2 Pictures show that some structures have been standing in water and were unprotected over the
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on the inspection, restoration and protection measures taken (AMP). The first
Topical Peer Review (TPR) based on Article 8e of Directive 2014/87/EURATOM
focused on Ageing Management. In the course of the TPR, national results have
been evaluated through the peer review process, complementing the national
assessments For Ukraine, this assessment revealed several deviations from the
safety expectations for an acceptable ageing management in Europe. (ENSREG
2018)

One of the issues assessed is of particular concern for KhNPP-3&4 because it
refers to delayed NPP projects.” According to ENSREG (2018), this “TPR ex-
pected level of performance” is not performed in the Ukraine.

The (cancelled) reactor type V-392B

In 2008, the Ministry of Energy and Coal Industry of Ukraine ran a tender to se-
lect a reactor for the KhNPP-3&4, the results — the choice of reactor type VVER-
1000/V-392 — was approved by the Cabinet of Ministers of Ukraine. (SNRIU
2012)

The main difference between the reactor units V-320 and its improved variant
V-392B™ consists of additional safety systems, which provide a significant safe-
ty level increase. The highlights of this reactor type compared with the VVER-
1000/V-320 are passive safety systems'®. The design of the VVER 1000/V-320
does not comply with modern safety standards.

Although advanced VVER-1000 with different reactor types and enhanced safe-
ty features have been available for several years, Ukraine now plans the con-
struction of two units of the Generation Il VVER-1000/V-320; they have already
been built.

Design weaknesses of the VVER-1000/V-320

In November 2007, the EC-IAEA-Ukraine Project “Safety Evaluation of Ukraini-
an Nuclear Power Plants” was launched to perform an overall safety assess-
ment of all operational Ukrainian nuclear power plants. Ukrainian NPPs are
found to be compliant with only 172 out of 194 requirements of IAEA NS-R-1
“Safety of Nuclear Power Plants: Design”, already published in 2000. (ENSREG
UCR 2012). The EIA documents do not explain how the KhNPP-3&4 units will
solve the various shortcomings of the VVER1000/V-320 reactors in general and
in Ukraine in particular, however, this is of high interest.

3 During long construction periods or extended shutdown of NPPs, relevant ageing mechanisms
are identified, and appropriate measures are implemented to control any incipient ageing or other
effects

" The reactor models V-392 and V-392B are different reactor types, however - although it is clear
that V-392B has been selected - the names of the reactor types are used synonymously in the IAs
(2011).

** Details on the passive safety systems have not been provided. Their functionality under severe
accident conditions is not proven yet.
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Plugging of ionization chamber (IC) channel

An analysis performed during an EU pre-accession instrument (PHARE project)
in Bulgaria at units 5&6 of the VVER-1000/V-320 Kozloduy NPP discovered a
vulnerability of this design consisting in early containment melt-through via ioni-
zation chamber (IC) channels situated around the reactor pit.

In 2011, the plugging of the bottom of IC channels with plugs made from high-
temperature-resistant materials (Titanium Carbide) was suggested. The overall
implementation process of mounting of the plugs took two years (performed
during the annual outages) for units 5&6 in 2013-2014 respectively. (PoPov
2017) In the EIA documents it is not mentioned whether plugging of the IC
channels is foreseen for KhNPP-3&4.

High-energy pipelines of the secondary circuit at NPP Temelin

The high-energy pipelines at the Temelin NPP (VVER 1000/V-320) are located
between the containment and the turbine hall at the level of the 28.8 m platform
without partition walls and without protection. In the case of break of a pipeline,
it may be consequential damage to other lines and components, and thus to an
accident that can no longer be controlled. Many modifications had been imple-
mented that improved the technical condition of high-energy pipelines of the
secondary circuit at Temelin NPP. (BMLFuUw 2016)

No information was provided in the EIA documentation, how the issue of high-
energy pipelines will be dealt with at KhNPP-3&4.

Project targets and international requirements

SNRIU (2017) concludes that the FS largely adhere to the requirements of NRS
norms, rules and standards, requirements of the SNRIU and the provisions of
international organizations’ documents regarding new NPPs. However, a de-
tailed analysis of the implementation of safety criteria will be carried out at the
"project stage” when preparing a preliminary Safety Analysis Report (SNRIU
2017).

According to WENRA (2010), the units KhNPP-3&4 are so-called deferred plants
— “plants projects originally based on design similar to currently operating
plants, the construction of which halted at some point in the past and is now be-
ing completed with more modern technology.” The WENRA “Safety Objectives
for New Power Reactors” should be also used as a reference for identifying
reasonably practicable safety improvements for deferred plants (WENRA 2010).

The application of WENRA safety objectives for KhNPP-3&4 is not mentioned in
the EIA documents.

In 2014, WENRA published a revised version of the Safety Reference Levels
(RLs) for existing reactors developed by the Reactor Harmonisation Working
Group (RHWG). The objective of the revision was to take into account lessons
learned of the TEPCO Fukushima Daiichi accident. (WENRA 2014) A major up-
date of the RLs was the introducing the concept of Design Extension Conditions
(DEC). According to WENRA (2014) as part of the defence-in-depth, analysis of
Design Extension Conditions (DEC) shall be undertaken with the purpose of fur-
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ther improving the safety of the nuclear power plant. The analysis shall identify
reasonably practicable provisions that can be implemented for the prevention of
severe accidents. (WENRA 2014)

NPP design developed in the 1980s, like the VVER-1000/V-320, only partly fulfil
these design principles.

All'in all, it is not clear to which extent the current requirements and recommen-
dations of WENRA will be applied for KhNPP-3&4.

4.2 Questions, answers and assessment of the answers

Question 1

® Against which external impacts were the existing buildings originally de-
signed, which requirements for the original design has to be applied, what
loads were taken in account?

Answer of the Ukrainian side

A1: “After excluding insignificant impacts, the following types of effects are con-
sidered:

® Fire for external reasons;

® External explosion;

® Seismic effects;

® Tornado;

® Plane crash.

External explosion: The civil structures of the reactor compartment and the

backup diesel power plants have been designed, taking into account the loads
produced by the impact of the air-shock wave with the following parameters:

® Overpressure at the shock wave front APp=30 kPa;
® Duration of the compression phase 1+=1s,

which is an order of magnitude higher than the parameters of a possible air-
shock wave at the border of the industrial site.

Fires: Buildings, structures and rooms where the fire can lead to mass destruc-
tion of people, failure of nuclear power plant safety systems, dangerous sec-
ondary fire factors are equipped with the fire safety systems that ensure the
lowest possible probability of occurrence and spread of fire.

Seismic effects: In the design of the power unit, the civil structures of buildings
and structures have been designed taking into account the following seismic ef-
fects:

® Reactor compartment — 7 points;

Turbine department — 7 points;

Special building — 6 points;

Overpass between the reactor compartment and the special building — 6 points;
Backup diesel power plants in power units — 7 points.
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Tornado: The design considers the following parameters of tornado:

® Tornado intensity class K = 2.75 (in the calculation, the increased tornado
class K = 3.4 with its corresponding characteristics was adopted conserva-
tively);

® Annual probability of tornado across through any given point: 14x107 area/
year;

Maximum speed of tornado wall rotation: V.= 76 m/s;
Maximum forward speed of a tornado Uy = 19 m/s;
Length of the passage zone: L, = 13.3 km;

Zone width Sy = 133 m;

Pressure drop, Ap, = 70 hPa (700 kgf/m®).

Plane crash: The typical design considers the fall of a SESNA type light aircraft
as an initial impact. It showed the absence of vulnerability of building structures
with respect to this impact. In addition, at this stage, it is proved that the risk
from external extreme impacts associated with the fall of aircraft on buildings
and structures of the unit is negligible (2x10'8 /per year) compared with the risk
from internal initiators. In connection with the above, the loads from impacts
when a passenger aircraft is dropped are not taken into account when calculat-
ing PO.” (ANSWERS REACTOR TYPE 2019b)

Assessment of the answer
The question has been answered.

Originally the KhNPP 3&4 are designed to withstand five external loads: Fire for
external reasons; external explosion; seismic effects; tornado und plane crash.

Question 2

® Do the structures and buildings still comply with these requirements and will
they continue to do so for the operation time of 50 years?

Answer of the Ukrainian side
A2: “Results of survey of KhNPP 3&4 buildings and structures

As per Order of the Cabinet of Ministers of Ukraine Ne 281-p dated July 21,
2005, a survey and assessment of technical condition of KhNPP 3-4 buildings
and structures were performed. The survey was carried out by JSC «Kiev Re-
search and Development Institute «Energoprojekt» from 2006 to 2008 and con-
sisted of the following stages:

® reconnaissance survey;

@ survey of as built (turnover) documentation;

® visual inspection;

® instrumental measurements;

® drawing conclusions of the survey results;

® development of proposals for repair and recovery works;

e forecast for durability (remaining life) of building structures.
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The following fully or partially mounted buildings and structures have been sur-
veyed:

Unit 3

reactor building - 3;

turbine house - 3, incl. the turbine hall, the deaerator compartment, the addi-
tion for electrical engineering equipment;

® cooling water intake - 3;

e standby diesel-generator plant — 4 with fuel storage tanks;

® outdoor transformer-3 installed in the additions (incl. transformer roll tracks,

oil cooler buildings and oil catch tanks);

e flexible foundations between turbine hall and open switch yard;

® gallery between turbine hall-2 and turbine hall-3;

@ scaffold bridge for process pipelines between reactor building-3 and special

building;
scaffold bridge for process pipelines between turbine house-2 and turbine
house-3;

cable conduits with cable man-holes between the addition for electrical engi-
neering equipment and cooling water intake -3;

closed discharge channel with service building and siphon outlet;
filter house (bottom);

valve chamber;

flexible connections.

Unit 4

reactor building -4);

foundations for nitrogen receiver (near of reactor building -4);

turbine house -4), incl. the turbine hall and deaerator compartment;

cooling water intake -4;

standby diesel-generator plant -5;

outdoor transformer -4 with emergency oil discharge tank;

flexible foundations between turbine hall and open switch yard;

gallery between turbine hall-3 and turbine hall-4;

scaffold bridge for process pipelines between reactor building-4 and special
building;

scaffold bridge for process pipelines between turbine house -3 and turbine
house-4;

valve chamber -4;

closed discharge channel -4.

cable man-holes near of standby diesel-generator plant-5;

cable conduit between cooling water intake -4 and the addition for electrical
engineering equipment.
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Conclusions on assessment and durability forecast for building structures '®
Ne3,4

It was accepted within the life evaluation project that the age of structures was
in average 20 years, and that they should maintain their characteristics in com-
pliance with the design and regulatory requirements until KhNPP-3&4 decom-
missioning, including the period needed to complete the construction (which is
estimated as 5 years), design life (estimated as 40 years), and decommission-
ing period (10 years).

Thus, the following assessment criteria were accepted for:

e Lifetime assessment — maximum time from the erection of structures to the
end of their lifetime, which is equal to 75 years;

® Residual life assessment - maximum time from the end of the survey to Unit
decommissioning, which is equal to 55 years.

Based on calculations and survey results, the lifetime assessment demonstrat-
ed that:

® The strength of concrete for the most essential structures and reactor con-
tainment is ensured for the whole lifetime period of 55 years, without the con-
sideration of remedial measures;

® Average carbonation depth of the protective layer estimated by the end of
lifetime provides the protective functions for the whole lifetime period of 55
years. In locations where the anticipated depth of the protective layer does
not protect the steel reinforcement bars, adequate measures should be taken
to slow down the carbonation process;

® Based on the condition of reinforcing bars, the life of structures will be en-
sured after replacements of installed but not concrete-embedded reinforce-
ment cages and protruding reinforcing bars.

® Based on the condition analysis of building structures and life calculations, it
was concluded that provided the package of remedial measures is imple-
mented, KhNPP 3 & 4 buildings and structures will be reliably operated dur-
ing 55 years.“ (ANSWERS REACTOR TYPE 2019a)

Assessment of the answer

The question has been answered. However, no evidence was presented to
prove that the structures and buildings will continue to comply with the require-
ments for the operation time of 50 years.

The calculation for the 2005-2009 survey was based on a service life of 75
years. But today’s service lifetime is considerably longer, it is about 100 years
(construction age and completion period: 38 years - before 25 years, operation
time: 50 years - before 40 years, decommissioning period: 10 years, totalling 98
years).

'® Report Ne43-473.211.018.0T00, Ne43-610.211.001.0T05
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Question 3

® What are the differences of the previous requirements in the 1980s years and
the current requirements concerning the resistance against external hazards?

Answer of the Ukrainian side

A3: “The current regulatory framework used nowadays in the design of NPP
buildings and structures has the following discrepancies with the previous re-
quirements used at the time of the design development.“ (ANSWERS REACTOR
TYPE 2019a)

Table 1: Comparison of requirements. (ANSWERS REACTOR TYPE 2019a)

Ne Previous requirements  Current Requirements Changes

1 SNIP 11-21-75 DBN V.2.6-98:2009 Consideration of non-linear deformation model
SNiP 2.03.01-84
2 SNiP 1I-6-74 DBN V.1.2-2:2006 1 Characteristic value of wind pressure — 520 Pa.
SNiIP 11-7-81 2 Characteristic value of the ground snow load —
1,330 Pa

3 Structural loads have been supplemented with
specific hazards of shock wave, possible tornado,
earthquakes, and extreme climatic hazards

3 PiN AE-5.6 New documents

4 NP 306.2.208-2016 New documents

5 NP 306.2.141-2008 New documents

6 SNiP 1I-6-74 DBN V.1.2-14-2009 Consideration of Partial Safety Factor for the 1st
group of limit states

7 SNiP 2.02.01-83 DBN V.2.1-10-2009 Consideration of design model “building —

foundation —base mat”.

Assessment of the answer

The question has been sufficiently answered. While specific requirements are
not given, the years of the specific requirements are listed. Requirements from
the 1970s and 1980s were replaced by newer requirements. However, with one
exception the newer requirements are over 10 years old and from the period be-
fore the severe accident in Japan in March 2011, which led to an increase in the
international safety requirements for external hazards.

Question 4

® Which external loads shall the ongoing survey of the buildings and structures
of KhNPP-3&4 take into account?
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Answer of the Ukrainian side

Table 2: Loads and hazards taken into account (ANSWERS REACTOR TYPE 2019a)

Ne Loads and hazards Regulatory Document
1. Impacts on buildings and structures caused by static weight of structures and
ground
1.1 Weight of load bearing and building envelope structures DBN V.1.2-2:2006
1.2 Ground weight and pressure DBN V.1.2-2:2006
1.3 Fixed equipment loads DBN V.1.2-2:2006
14 Weight of equipment filling components DBN V.1.2-2:2006
1.5 Pressure of gases, fluids, and solids in vessels and pipelines DBN V.1.2-2:2006
1.6 Re-deployed or replaced equipment loads DBN V.1.2-2:2006
1.7 Vertical loads of overhead and gantry cranes with low characteristic value DBN V.1.2-2:2006
1.8 Loads of movable lifting and handling equipment (with full characteristic value) DBN V.1.2-2:2006
2 External hazards
2.1 Wind loads DBN V.1.2-2:2006
2.2 Extreme winds PiN AE - 5.6
DBN V.1.2-2:2006
23 Tornados PiN AE - 5.6
DBN V.1.2-2:2006
RD 95 10444-91
IAEA 50-SG-S11A
24 Snow loads with low characteristic value DBN V.1.2-2:2006
2.5 Snow loads with full characteristic value DBN V.1.2-2:2006
2.6 Extreme snow PiN AE - 5.6
DBN V.1.2-2:2006
2.7 Ambient temperature range
2.8 Temperature loads with low characteristic values DBN V.1.2-2:2006
29 Temperature loads with full characteristic value DBN V.1.2-2:2006
210 Extreme ambient temperatures PiN AE - 5.6
Earthquakes
2.1 Design basis earthquake NP 306.1.02/1.034-2000
PNAE G-10-007-89
NP 306.2.208-2016
DBN V.1.1-12:2014
212 Maximum considered earthquake NP 306.1.02/1.034-2000
PiN AE - 5.6
PNAE G -10-007-89
NP 306.2.208-2016
DBN V.1.1-12:2014
213 Subsidence and tilting of structures (effects of basemat deformations PiN AE - 5.6
accompanied by a fundamental change in the ground structure related to its DBN V.1.2-2:2006
increased watering or by subsidence in underground mining areas or sinkholes)
3 Industrial and other anthropogenic activity
3.1 Shock wave due to an explosion possible at this or nearby facility, passing PiN AE - 5.6
transport etc. DBN V.1.2-2:2006
3.2. Aircraft crash, including its parts and components PiN AE - 5.6
PNAE G -10-007-89
IAEA 50-SG-S5
4 Technology-related hazards / loads
4.1 Normal operating conditions PNAE G -10-007-89
4.2 Abnormal operational occurrences PNAE G -10-007-89
4.3 Maximum design-basis accident PNAE G -10-007-89
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»ads and hazards Regulatory Document
PiN AE - 5.6

Assessment of the answer

The question has been answered. External loads were not listed, only the regu-
lations to be applied. The survey is almost exclusively based on regulations
from 2006. For technology-related hazards and aircraft crash even regulations
from the year 1989 were applied. Newer regulations from 2014 and 2016 are
used only for earthquakes. As mentioned earlier, the severe accident in Japan
in March 2011 led to an increase in the international safety requirements for ex-
ternal hazards. From a safety point of view, requirements for the completion of a
nuclear power plant with an operating lifetime of at least 50 years should reflect
most recent research results and developments in international standards.

Question 5

® What is the time schedule for the necessary improvement of the ageing man-
agement programme (AMP) based on the findings of the Topical Peer Re-
view (TPR) based on Article 8e of EU Directive 2014/87/EURATOM?

Answer of the Ukrainian side

There is no answer given in the presentations. During the 13 June 2019 consul-
tations in Vienna, this question was declared beyond the scope. The modified
question “When will Ukraine implement the results of the TPR for the units 3
and 4?” was not answered either.

Assessment of the answer
The question has not been answered.

Complementing the national assessments, the Topical Peer Review (TPR) on
Ageing Management evaluated national results with the peer review process.,.
All countries’ AMP were assessed against the expected TPR performance lev-
el."” For Ukraine this assessment revealed that there are several deviations
from these safety expectations. One of these issues is of particular concern for
KhNPP-3&4 because it refers to delayed NPP projects. Furthermore, in Ukraine,
the scope of the overall ageing management programme is not reviewed and, if
necessary, updated, in line with the new IAEA Safety Standard. (ENSREG 2018)

All'in all, the AMP applied in the Ukraine does not meet the European require-
ments. Moreover, the AMP did not take into account the existing structures and
the equipment stored for KhNPP 38&4.

" In this context a TPR expected level of performance” for ageing management is the level that
should be reached to ensure consistent and acceptable management of ageing throughout Europe
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Question 6
® Are the existing buildings, structures and equipment for KhNPP3&4 included
in the AMP?

Answer of the Ukrainian side

A6: “Ageing management programme (AMP) covers buildings and structures
important to safety. AMP purpose is to ensure ageing management of buildings
and structures, to protect them from degradation within the limits established by
nuclear safety standards and regulations during the whole lifetime period. Now
the AMP includes the Special Auxiliary Building due to the fact that it was de-
signed according to the original project for 4 (four) power units of Khmelnitsky

NPP. All other buildings and structures for KhNPP 3&4 will be included in the
AMP after their commissioning.” (ANSWERS REACTOR TYPE 2019a)

It was clarified during the consultations on the 13 June 2019 in Vienna, the AMP
is implemented for units 1 and 2 only but not for 3 and 4 because these build-
ings are not ready.

Assessment of the answer

The question has been answered. It was explained Ukraine included only com-
pleted buildings in the ageing management program. However, this approach is
not justified because the structures and equipment of KhNPP 3&4 are already
ageing despite the fact the plant is not in operation. For the period between the
investigation of components and the start of regular AMP, ageing phenomena
should be addressed adequately.

Question 7

® Please provide information about the ongoing restoration programme.

Answer of the Ukrainian side

A7: “Repair and recovery works:

The following repair and recovery works were completed:
Started in 2009; completed in 2013. Completed activity:
Scaffold bridge for process pipelines:

® steelwork cleaning, priming and paining - 6393 m?, (100%);
® repair of concrete structures — 100%.

Reactor building:

steelwork cleaning and priming -35444 m?

steelwork painting —31447m? (98%);

restoration of concrete surfaces —10700m? (70%);
installation of water scavenge pipeline;

installation of temporary compressed-air pipeline.

Turbine hall:
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® steelwork cleaning, priming and painting —52857m?; (99%)
® completion of temporary roofs;

e thermal circuit closure;

® repair of concrete structures —60%.

Stand-by diesel-generator plant:
® steelwork cleaning, priming, painting — 2695 m?; (100%)
@ repair of reinforced concrete structures - 40%.

Cooling water intake:
® steelwork cleaning and priming — 760 m? (100%)
@ protection of reinforced concrete structures— 420 m”. (100%)

Scaffolds and galleries:
e steelwork cleaning, priming and painting -587 m2(100%).;

Following the building and structures survey of KhNPP units 3 and 4 the «Pro-
gramme for Completion of Repair and Restoration Works at KhNPP 3 and 4»
will be developed.“ (ANSWERS REACTOR TYPE 2019a)

During the consultations on the June 13, 2019 in Vienna, it was explained that a
heating system was installed in unit 3 to prevent further deterioration of the
buildings. In addition, the announcement was made that Austria will receive the
results or a summary of the 2019/20 studies. This will probably not take place
within the framework of the EIA procedure, but within the framework of the
bilateral agreement that provides a platform to discuss such issues.

Assessment of the answer

The questions/request has been answered. It is explained which work is done
between 2009 and 2013, based on the survey performed from 2005-2009.
While most of the works have been completed, some of the important works not
yet. The restoration and repair of concrete structures and surfaces is only 40 to
70% complete.

Question 8

® Please provide information about the condition of the existing buildings, struc-
tures and equipment of the units 3 and 4 (including pictures).

Answer of the Ukrainian side

A8: “Equipment Available at KhNPP Storage Facilities
that can be Applicable for Kh3/4

In 1987-1997, considerable amount of equipment was supplied to KhNPP site
for construction of its power units. As per Kh3/4 Pre-construction Preparatory
Measure Plan, KhNPP experts developed relevant programmes and performed
examination, reconditioning, and preservation of equipment already installed at
KhNPP 3 & 4 and equipment available at storage facilities. Reports were devel-
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oped based on the examination results. The “List of Equipment Pre-delivered
for Initial V-320 Reactor Project that can be Integrated into the New Construc-
tion Project for Kh3/4” and “List of Equipment Pre-delivered for Initial V-320 Re-
actor Project and can be used for Auxiliary and Temporary Systems during
Kh3/4 Construction” were developed and approved. At present, preservation
and reconditioning works were carried out for equipment installed at KhNPP 3
and for big number of equipment available at storage facilities.

Condition of Kh3/4 Equipment Available at Storage Facilities

KhNPP experts performed previous review of documentation stored in archives
of Logistics Department for equipment applicable for further use. The review
demonstrated that not all manufacturing documentation was available.

Works are in progress to compile a package of documents (lists of equipment,
terms of references) for carrying out total revision of equipment previously sup-
plied to KhNPP, and estimating its preservation cost. After having examined
equipment, developed a database, taken decisions on its use and preservation,
it will become clear which equipment needs repair or replacement of compo-
nents, and renewal of manufacturing and installation documentation for its fur-
ther use during Kh3/4 construction.

Examination reports were prepared where the following data were specified:

e Available manufacturing documentation per each item of equipment listing
the missing documents;

® Compliance of storage conditions with requirements in engineering documen-
tation;

® Metal inspection data for individual inspected components and units (conclu-
sions, reports);

® Scope and lists of materials required for preservation and reconditioning ac-
tivities;

® Decisions on equipment applicability.

Today, assessment has been completed for 3715 items of equipment that was

split into the following groups:

® Group 1. Equipment applicable for further use within Kh3/4 process systems;

® Group 2. Equipment that can be used for Kh3/4 after missing components
are supplied or can be included into replacement pool for KhNPP and other
Ukrainian NPPs as a whole unit or by parts;

® Group 3. Equipment not further applicable for its intended purpose.”
(ANSWERS REACTOR TYPE 2019a)
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Equipment Quantity, pcs
Heat Exchanger 54
Hermetically sealed door, hatches 160
Hermetic penetration 45
Hydraulic Damper 158
Tank 8
Pressurizer 1
ECCS Tank 2
Bubbler 2
Steam Generator 4
Polar Crane 1
Refueling Machine and accessories 1
Reactor Coolant Pump 4
Primary Coolant Loop 4

During the consultations in Vienna on 13 June 2019, it was explained that not
all components can be used anymore, as they are physically and technological-
ly obsolete. It is very important that safety is guaranteed. During the consulta-
tions, pictures of the plant and its components dating from 2019 were shown.
The components stored and already installed were inspected. Work was carried
out together with the Ministry responsible for construction from 2006 to 2008. A
new investigation is currently taking place and should be completed by 2020.
The Ukrainian side offered to submit the report (summary or/and results) of the
investigation.

Assessment of the answer

The investigation of the components which were delivered 20 to 30 years ago is
in progress. Several components are physically and technologically obsolete
and cannot be used.

It is to be welcomed that the result of the investigation of the components will be
provided.

Question 9

® Does the design of units 3 and 4 differ from the design of units 1 and 2 of the
KhNPP? If so, in which areas?

Answer of the Ukrainian side

A9: “The completion design initially includes those upgrades that were performed
at all Ukrainian NPPs with VVER-1000, moreover, additional systems for man-
agement of beyond the design basis accidents and mitigate the severe acci-
dents consequences were included.” (ANSWERS REACTOR TYPE 2019b)
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Assessment of the answer
The question has been answered.

However, it is not detailed explained which upgrades are performed at all
Ukrainian NPPs with VVER-1000 reactors.

Question 10

® |s there a systematic evaluation of the KhNPP-3&4 design deviations from
the current international safety standards and requirements envisaged?

Answer of the Ukrainian side

A10: “This assessment was carried out during the feasibility study, with its re-
sults considered in the design taking into account completion of the KNPP units
3 and 4.” (ANSWERS REACTOR TYPE 2019b)

Assessment of the answer
The question has been answered.

It was stated that a systematic evaluation of the KhNPP-3&4 design deviations
from the current international safety standards and requirements review had
been carried out. The result was unfortunately not delivered. However, the real
problem is the fact, that current safety requirements for new NPPs are not re-
quired for KhNPP-3&4, but only the requirements for NPPs in operation.

Question 11

® /s jt planned to plug the IC channels like in Kozloduy 5&6 or will this short-
coming be prevented by design changes?

Answer of the Ukrainian side

A11: “This upgrade is performed at all Ukrainian NPPs with VVER-1000, of
course, this vulnerable feature of the reactor vessel will be eliminated in the
VVER-1000 design at KhNPP -3 and 4.” (ANSWERS REACTOR TYPE 2019b)

During the consultations on 13 June 2019 in Vienna, it was stated that this
modernization is currently being carried out for all VVER 1000 reactors in the
Ukraine.

Assessment of the answer

The question has been answered.
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Question 12

e Will the WENRA safety objectives for new nuclear power plant be applied for
KhNPP-3&47? Will the concept of defence-in-depth be implemented according
to those WENRA safety objectives?

Answer of the Ukrainian side

A12: “SE NNEGC “Energoatom” considers this activity as the completion of the
power units construction of which was earlier terminated. Therefore, all WENRA
requirements applicable to the operating units are considered, where it is
achievable.” (ANSWERS REACTOR TYPE 2019b)

*Currently “Khmelnitsky NPP power units Ne3,4 construction” Project is considered
as the completion of power units which previously were decided to suspend of
their construction. All requirements of WENRA, relative to the operating units
are taken into account, where it is achievable. (ENERGOATOM 2019a)

Assessment of the answer

The question has been answered. However, there is no convincing evidence
that every reasonably practicable safety improvement has been made.

Question 13

® Which are the improvements of the design, material etc. of the reactor pres-
sure vessel (RPV) and steam generator (SG) compared with these compo-
nents used at the reactor type V-3207? In general, how will the safety re-
quirements according to IAEA NS-R-1 “Safety of Nuclear Power Plants: De-
sign”, (2000) be dealt with at the KhNPP-3&4?

Answer of the Ukrainian side

A13: “The Reactor vessels and steam generators of VVER-1000 reactors fully
comply with the requirements of NS-R-1, as evidenced by the results of the
IAEA’s “Project Safety” mission conducted in 2010 at all power units of Ukrainian
NPPs.” (ANSWERS REACTOR TYPE 2019b)

During the consultations on 13 June 2019 in Vienna, it was stated that new
steam generators are likely to be purchased. However, this decision will only be
taken after the law on the completion of KhNPP 3&4 has been passed. After a
positive parliament decision on the NPP completion, government’s technical
specifications will be known and decision on the components to be used or pur-
chased taken.

Assessment of the answer

The question has been answered. However, in November 2007, the EC-IAEA-
Ukraine Project ‘Safety Evaluation of Ukrainian Nuclear Power Plants” was
launched to perform an overall safety assessment of all operational Ukrainian
nuclear power plants. Ukrainian NPPs were found to be compliant with only 172
of 194 requirements of IAEA NS-R-1 (Safety of Nuclear Power Plants: Design),
already published in 2000. | (ENSREG UCR 2012).

Umweltbundesamt BREP-0699, Vienna 2019

49



EIA Khmelnitsky 3&4 2019 —Reactor type

50

According to SNRIU (2016), the work on two issues (equipment qualification;
qualification of steam generator pilot-operated relief valves and BRU-A valves)
is still in progress and will eliminate the non-compliance within the Comprehen-
sive (Integrated) Safety Improvement Programme for Nuclear Power Plants.

It was not explained when these measures should be taken for the already
stored parts of KhNPP 3&4.

Question 14

® |s it foreseen to include all improvements of NPP Temelin regarding the issue
of high energy pipelines to KhNPP-3&47? Or is an adequate physical separa-
tion of the feed water and steam lines ensured by design?

Answer of the Ukrainian side

A14: “The separation of high-energy pipelines is performed at Ukrainian NPPs
by installing appropriate supports and motion limiters, and, of course, these so-
lutions will be implemented at KhNPP -3 and 4.” (ANSWERS REACTOR TYPE
2019b)

Assessment of the answer

The question has been answered.

Question 15

e What is the current status of research for the feature of ex-vessel cooling of
the reactor pressure vessel for the VVER 1000/V-320? When will this safety
feature be ready for implementation at the reference reactor in Temelin? Is
this feature also intended for implementation at the other reactors in Ukraine
or other countries?

Answer of the Ukrainian side

A15: “The updated version of the feasibility study for the KhNPP -3 and 4 con-
siders availability of an external cooling system for the reactor vessel, which is
currently undergoing experimental justification in the Czech Republic. The test
results have already demonstrated the feasibility of heat removal from the reac-
tor vessel during its melting and retention of the melt inside the vessel; that is,
prevention of the beyond-the-vessel phase of the severe accident.” (ANSWERS
REACTOR TYPE 2019b)

During the consultations in Vienna on the 13 June 2019, it was stated that the
ex-vessel cooling implementation for the other VVER 1000 in the Ukraine is un-
der consideration.
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Assessment of the answer

The question has been answered. However, the development of the key safety
feature of the units KhNPP-3&4, the external cooling of the molten core is ongo-
ing, but far from realization at the Temelin NPP.

Since 2012, several research institutes and utilities in Europe (and also in the
Russian Federation) started working on this topic. Currently the EC project
HORIZON 2020 IVMR is continuing to provide more findings on this topic. New
large experimental facilities are designed to measure critical heat flux (CHF) at
the outer surface of the RPV lower head under more realistic configurations and
flow conditions. Full height experimental facilities are necessary for validation
data, and they should be designed as closely as possible to the real conditions.
(JRC 2016, ZDAREK 2017)

Question 16

® Are there different legal requirements for new and operating reactors in
Ukraine?

Answer of the Ukrainian side

A16: “The KhNPP -3 and 4 design complies with requirements of all regulatory
documents effective in Ukraine. The Technical Requirements to the design in-
clude an attachment with detailed requirements set forth by the SNRIU.”
(ANSWERS REACTOR TYPE 2019b)

Assessment of the answer

The answer above does not clearly answer the question. However, the consulta-
tions clarified that different regulations (for example different probabilistic goals)
are applied for new and existing NPPs.

4.3 Conclusions and final recommendations

From an expert’s point of view any NPP to be commissioned for the first time
should meet state of the art safety requirements in full. But given the current
broad agreement on European and international level that “deferred plants” may
be considered as “existing plants” this expert statement is based on the concept
of reasonably practicable safety improvements.

For the completion of KhNPP-3&4, it is planned to use the buildings and struc-
tures already built in the 1980s. During the consultations, it was explained that
2009-2013 restoration and repair works were performed, based on the 2005-
2009 survey. However, some of the important works (for example repair of con-
crete structures) have not been finished.
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Furthermore, the survey 2005-2009 was based on a service lifetime of 75 years.
But today’s service lifetime is considerably longer, about 100 years. For this
reason alone, the old results cannot prove that the old structures are fit to com-
plete KhNPP 3&4.

A new survey to confirm the durability and reliability of the building and struc-
tures is on-going. It is to be welcomed that the result of the survey will be made
available to the Austrian side.

For the new survey, requirements from the 1970s and 1980s were replaced by
newer requirements. The survey is almost exclusively based on regulations
from 2006. As mentioned earlier, the severe accident in Japan in March 2011
led to an increase in the international safety requirements for external hazards.
From a safety point of view, requirements for the completion of a nuclear power
plant with an operating lifetime of at least 50 years should reflect most recent
research results and developments in international standards.

The investigation of the components which were delivered 20 to 30 years ago is
in progress. Several components are physically and technologically obsolete
and cannot be used. It is a positive fact that the result of the investigation of the
components will be made available to Austria.

For Ukraine, the first Topical Peer Review (TPR) based on Directive
2014/87/EURATOM revealed several deviations from the safety expectations
for an acceptable ageing management in Europe. One of these issues is of par-
ticular concern for KhNPP-3&4 because it refers to delayed NPP projects.
(ENSREG 2018)

Ukraine included only completed buildings in the ageing management program.
However, this approach is not justified because the structures and equipment of
KhNPP 3&4 are already ageing despite the fact the plant is not in operation.

All in all, no convincing evidence showed that the existing building, structures
and equipment are in a condition for a least 50 years of safe operation.

Key safety feature of the envisaged KhNPP-3&4 reactor units is the external
cooling of the molten core in case of a core melt accident. The development of
this feature for the “In Vessel Melt Retention” (IVMR) is still underway, for ex-
ample at the reference units at the Temelin NPP. Furthermore, it has to be high-
lighted that the NPP design developed in the 1980s, such as the VVER-1000/V-
320, only partly meet modern design principles concerning redundancy, diversi-
ty and physical separation of redundant subsystems or the preference of pas-
sive over active safety systems. (See |AEA 2016b, WENRA 2013) But all this de-
sign principles are necessary to reduce the risk of an accident.

According to WENRA (2013), the WENRA Safety Objectives for new NPPs should
also be used as a reference for identifying reasonably practicable safety im-
provements for “deferred plants” like KhNPP-3&4. However, the EIA documents
don’t mention these WENRA safety objectives.

According to information provided at the consultations, a systematic evaluation
of the KhNPP-3&4 design deviations from the current international safety
standards and requirements had been carried out. The results were not report-
ed on. The main problem is, however, that requirements for new nuclear power
plants are not applied. More importantly, there is no convincing evidence that
every reasonably practicable safety improvement has been made.
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Final Recommendations

1. It is recommended to finish the survey of the conditions of the buildings,
structures and equipment before taking any decision regarding the specific
project completion. The survey should take into account the protection
against external hazards (natural and man-made) according to current in-
ternational requirements. The prediction should include the expected ser-
vice life time. It is recommended that the results of the survey be subject to
an international review.

2. It is recommended that for the period between the investigation of compo-
nents and the start of regular AMP, ageing phenomena should be ad-
dressed adequately.

3. It is recommended to implement all available technical design improve-
ments of VVER-1000/V320 reactor at KhNPP-3&4.

4. It is recommended to apply the WENRA Safety Objectives for new NPP to
assess the nuclear safety of KhNPP-3&4. According to WENRA, this docu-
ment should be used as a reference for identifying reasonably practicable
safety improvements for “deferred plants” such as KhNPP-3&4.

5. It would be welcomed if convincing evidence that every reasonably practi-
cable safety improvement has been made would be made available.

6. At the design stage of the project it should be evaluated by an external re-
view that the NPP will meet current international and European safety
standards.

7. It is appreciated that the result of the survey/assessment of the existing
structures, buildings and equipment will be provided.18

8. The following information concerning the project should be part of the Pre-
liminary Safety Analysis Report that will be provided to the Austrian
side™:

a. Information about the applied national requirements and international
recommendations

b. Updated justification on the condition of the existing structures, buildings
and equipment

c. A systematic evaluation of the KhNPP-3&4 design deviations from the
current international safety standards and requirement.

'8 During the bilateral consultations, it was agreed to provide the results of the survey.

® During the bilateral consultations, it was agreed to provide relevant parts of the Preliminary Safety
Analysis Report as soon as it becomes available.
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5 INCIDENTS AND ACCIDENTS WITHOUT
INVOLVEMENT OF THIRD PARTIES

5.1 Summary of the expert statement

A systematic analysis of design basis accidents (DBA) and beyond design basis
accidents (BDBA) is not presented in the EIA documents; only the radiological
consequences of one DBA and one BDBA are discussed:

® Maximum Design Basis Accident (MDBA), a scenario with a guillotine rupture
of the main circulation pipeline, which leads to a leak equivalent diameter of
2x850mm (this accident is postulated as the DBA in the regulations);

® Beyond Design Basis Accident (BDBA), same scenario as MDBA with the
failure of the active systems of the emergency cooling of the core (ECCS) and
operating sprinkler system. (ENERGOATOM 2017a, p. 33; see also Ias 2011,
p. 43)

The releases of the radiologically relevant radionuclide iodine (I-131) and caesi-
um (Cs-137) are as follows:

MDBA: 1-131: 1.1 TBq Cs-137: 0.023 TBq
BDBA: 1-131: 88 TBq Cs-137: 0.45 TBq

The calculated probability of the considered BDBA is 4*29-107 per reactor and
per year. (ENERGOATOM 20174, p. 33; see also |As 2011, annex E).

This BDBA does not constitute a worst-case scenario. To calculate the possible
(transboundary) consequences of this BDBA, it was assumed that the core melt
will remain within the reactor pressure vessel (RPV). This assumption is not du-
ly justified, because features to ensure the retention of the corium in the RPV
(In-Vessel Melt retention - IVMR) are not available yet. Furthermore, if this fea-
ture could be realized it would only reduce the risk of a radioactive release in
most but not in all severe accident scenarios.

In order to assess the consequences of BDBAs, it is necessary to analyse a
range of severe accidents, including those with containment failure and con-
tainment bypass. These kinds of severe accidents are possible for the VVER
1000/V-320 reactor type. These types of severe accidents cannot be excluded,
although their probability is below a specific value. This applies also for the
KhNPP-3&4, and in addition it is possible that the condition of existing struc-
tures, buildings and systems could further increase the probability of severe ac-
cidents. Severe accidents with considerably higher releases than assumed in
the EIA documents cannot be excluded for the considered reactor type even
though their calculated probability is below a specific value.

A report published in 2012 by the Norwegian Radiation Protection Authority
(NRPA) calculated the potential consequences in Norway after a hypothetical
accident at the new nuclear power plant Leningrad Il. The severe accident sce-
nario, which was selected by Enconet, was based on a Level 2 PSA for a
VVER-1000/V-320 model. The calculation was based on the most severe radio-
logical consequences that could occur as a result of a “credible” accident sce-
nario. 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 1-131
(NRPA 2012). These source terms are considerably higher compared to those
used in the EIA-documents.
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During the consultations in Kiev on August 28, 2013, the Ukrainian side ex-
plained that according to the regulatory requirements, deterministic and probabil-
istic safety analyses of all DBAs and BDBAs will be performed at the project
stage. During the consultations, the Ukrainian side also promised to provide the
parts of the PSAR that deal with transboundary consequences. But because the
PSAR is the property of the operator, it cannot be promised to deliver the whole
report. (MINUTES 2014)

Severe Accident Management (SAM)

The results of the EU stress tests have revealed that the severe accident man-
agement (SAM) (i.e. the prevention of severe accidents and the mitigation of its
consequences) at the Ukrainian NPPs shows a high number of shortcomings.
Comprehensive improvements are required by the regulator; however, further
improvements are recommended by the ENSREG peer review team. This is one
example of the gap between the Ukraine and the EU safety standards and re-
quirements.

Several measures, mainly the use of mobile generators and pumps, are re-
quired to enhance the safety of the operating NPPs in Ukraine. During the con-
sultations, it was explained that those measures will be also included in the pro-
ject KhNPP-3&4. However, it was also stated that the KhNPP-3&4 will be de-
signed in a way that these safety improvements will not be necessary. This
statement referred to the construction of a reactor type V392B. It should be clar-
ified which of the required safety improvements the current KhNPP-3&4 design
includes.

Several measures to enhance the safety of the existing NPPs are part of the
Comprehensive (Integrated) Safety Improvement Program (C(1)SIP). According
to SNRIU (2016), all C(1)SIP measures were to be implemented in 2012-2017,
but the programme was extended to 2020 by the Resolution of the Cabinet of
Ministers of Ukraine because of delays in obtaining EBRD/Euratom loan for par-
tial financing of C(1)SIP, difficulties in tendering for procurement of equipment
and increase in the number of measures due to post-Fukushima measures.

Demonstration of practical elimination

According to current international requirements for new nuclear power plants
(IAEA 2012 and WENRA 2013), accident sequences with early or large releases
have to be practically eliminated®. The concept of “practical elimination” of ear-
ly or large releases is not mentioned for KhNPP-3&4 in the EIA documents.
ENERGOATOM (2017a) states the probability of severe accidents that could result
in a major release are negligible as:

® re-criticality of the melt;

"severe" accident with a bypass of the containment;

"severe" accident at high pressure in the reactor installation;

"severe" accident with failure of the containment after the emergency process
has been reduced to "low pressure scenarios".

2 Accident sequences with early or large releases could be considered to have been practically
eliminated if it is physically impossible for the accident sequence to occur or if the accident
sequence can be considered with a high degree of confidence to be extremely unlikely to arise
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However, ‘practical elimination’ cannot be demonstrated by showing the compli-
ance with a general probabilistic value. According to IAEA (2016a) the low proba-
bility of occurrence of an accident with core melt is not a reason to omit the pro-
tection of the containment against the conditions generated by such an acci-
dent.

Also in this case there is no convincing evidence that every reasonably practi-
cable safety improvements has been made towards “practical elimination”.

JPEE (2018) provided an overview over the options for addressing the phenom-
ena connected with a severe accident for VVER 1000/V320 reactors. Most of
the design features and prevention and mitigation measures have already been
implemented at Kozloduy NPP. However, it was pointed out, that the issues re-
lated to external steam explosion are underlined for further study.

External hazards

The information provided in the EIA documents shows that the site evaluation is
not complying with current international requirements, because the quoted in-
ternational recommendations are outdated. The site was selected and approved
for a 4,000 MW NPP according to legal requirements from 1975. The KhNPP
site is located in a tornado hazardous area. Thus, the location can only be used
as a site for new reactors if appropriate technical provisions are taken.

External events are of particular concern for the KhNPP site where (after com-
missioning KhNPP-3&4) four reactors will be operated. A comprehensive site
analysis can contribute to minimizing the probability of a severe accident with
significant adverse environmental impacts. On the design of new nuclear power
plants, the current WENRA document WENRA 2013) concluded: “The safety as-
sessment for new reactors should demonstrate that threats from external haz-
ards are either removed or minimized as far as reasonably practicable.”

The EIA documents do not provide sufficient information on external hazards
evaluation for the KhNPP-38&4.

According to SNRIU (2017), the seismic hazards have to be re-evaluated; the FS
was approved with the condition to elaborate and/or clarify the calculation of the
peak ground acceleration (PGA).

The 2011 Feasibility Study (FS) has been approved with the condition that an
in-depth assessment of the impact of extreme external events of natural and
man-made nature as well as their combinations will be included in the Prelimi-
nary Safety Analysis Report (SNRIU 2012b). This condition is not included in
conditions for the approval of the current FS (SNRIU 2017).

According to the current WENRA document for existing NPPs (WENRA 2014)
nuclear power plant should be designed to withstand impacts such as earth-
quakes or flooding with an exceedance probability of 10'4/year. Where it is not
possible to calculate these probabilities with an acceptable degree of certainty,
an event shall be chosen and justified to reach an equivalent level of safety.
The EIA documents do not provide information about the WENRA require-
ment/recommendations to be applied for the KhNPP-3&4.
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5.2 Questions, answers and assessments of answers

Question 1

® Which of the design features and additional prevention and mitigation
measures for severe accident management of the Kozloduy NPP (JPEE 2018)
have to be applied for KhNPP-3&4 (see table 1)?

Answer of the Ukrainian side

A1: “Analysis of the upgrades related to the prevention and mitigation of the be-
yond design basis and severe accidents showed that all the upgrades listed in
the table will be implemented at KhNPP Power Units 3 and 4 after as soon as
they are justified in PSAR at the licensing stage.” (ENERGOATOM AND JSC KIEP

2019a)

The following table give more information to this topic.

Table 4: Project «Power units Ne3,4 of Khmelnitsky. NPP construction». Safety enhancements which are necessary
for implementation. Building Structure Inspection. Presentation No. 1 at the bilateral consultations 13 June

2019, Vienna. (ENERGOATOM 2019a)

Phenomenon Design features Additional measures for Additional measures at KhNPP
NPP Kozloduy Kozlodlfy NPP to power units No. 3.4
prevention and
elimination
Core melt Active medium and Additional diesel Implemented during the design.

emergency injection of
low pressure system;

Passive hydraulic tanks

emergency injection of
low pressure boron

generators;

Qualification of some
systems to work as
security systems;

Water injection into the
reactor core or SG using
mobile fire-fighting
equipment for extreme
conditions.

As a technical solution is taken into
account in the adjusted feasibility
study.

Will be clarified at the “Design”
stage.

High pressure

Primary circuit

Qualification of some

Implemented during the design.

core melt depressurization systems to work as . . .
svstem: security svstems Technical solution accounted in the
y ’ y sy revised feasibility study.
Safety valves; Will be clarified at the “Design”
stage: designing an additional
Sprinkler system. pressure line from the primary
circuit;
IPU KD qualified for water, steam
and steam-water mixture will be
used
RPV Failure Hold inside the RPV External cooling of the Implemented during the design.

(by injecting water into
the RPV)

RPV with water

Technical solution accounted in the
adjusted feasibility study.

Will be clarified at the “Design”
stage
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Phenomenon

Design features
NPP Kozloduy

Additional measures for
Kozloduy NPP to
prevention and
elimination

Additional measures at KhNPP
power units No. 3.4

External steam
explosion

Missing. Dry vault.

Additional research is
needed in the case of
flooding the mine to keep
the melt inside the RPV.

It is implemented during the design
in the framework of the development
of the RPV cooling system.

Excess steam is discharged through
the holes provided in the supporting
structure of the RS (openings are
organized during the manufacture of
the support ring)

Through melting
of the basis

Holding the melt inside

the RPV by water
injection.

Plugging the channels of
the ionization chambers
located in the walls of the
reactor shaft;

Outer shell events.

Implemented during the design.

Through ionization chambers
channels are excluded at the design
and construction stage of KhNPP
power units #. 3.4

Excess pressure
in the
containment

Containment sprinkler
system (early phase);
Increased free space of

Filtered dump (scrubber). Implemented in the project as a

regular system

shell the containment shell.
Hydrogen Increased free space of Hydrogen recombiners; Implemented in the project as a
detonation the containment shell regular system

Long-term maintenance of
the integrity of the
containment (risk of
release in the late phase).

Containment

Accident management Extracorporeal events It is implemented during the design

bypass (coolant leakage from (distribution of corium, in the framework of the development
the first circuit to the cooling of corium using of the RPV cooling system.
second using water);
appropriate .
procedures). Long melt cooling.
Accident in Water level and Uniform distribution of heat  Implemented in the project by
cooling pool of temperature control; in cooling pool of spent installing regulators on the pressure
spent fuel. fuel. pipelines in the cooling pool and

Emergency water

supply system. additional level gauges in the

cooling pool to determine the
reduced level, additional
thermocouples are taken into
account.

Water injection into spent
fuel pool using mobile fire-
fighting equipment for
extreme conditions.

The injection of water into the spent
fuel pool using mobile fire-fighting
equipment is provided by the
project.
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Assessment of the answer

The question has been answered in as much detail as possible considering the
information already available at the time of the EIA process.

The answer stated at one point that all measures will be implemented, and that
prove will be justified under the SAR. Simply put: At this stage is it unclear
which safety standard will be applied to KhNPP 3&4.
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However, as shown in the table above the main severe accident phenomena
are addressed. It would be of interested to receive information about the solu-
tions implemented in the design stage.

It would be appreciated if information on the additional measures to pre-
vent and mitigate severe accidents at KhNPP 3& 4 could be provided at a
later stage.

Question 2

® Have all of the recommendations by the ENSREG peer review team listed in
the Country Report of the EU stress tests to further improve the SAM be con-
sidered for KhNPP-3&47?

Answer of the Ukrainian side

A2: “All ENSREG peer review team recommendations listed in the Country Re-
port of the EU stress tests will be taking into account at the stage of licensing in
design of the units 3,4 at KhNPP.”

Assessment of the answer

The question was answered in as much detail as possible considering the in-
formation already available at the time of the EIA process.

It would be appreciated if information on the implementation of all
ENSREG recommendations at KhNPP 3& 4 could be provided at a later
stage.

Question 3

® Which measures of the “Comprehensive (Integrated) Safety Improvement
Program for Ukrainian NPPs (C(I)SIP) have to be implemented for KhNPP-
3&47? Which of the measures are not necessary because of design improve-
ments of the VVER-1000/V-320 for KhNPP-3&47?

A3: “All Safety Improvement Program activities are taken into account; it is ex-
pected that the decision on the feasibility of their implementation will be taken at
the design stage.” (ENERGOATOM AND JSC KIEP 2019a)

Assessment of the answer

The question has been answered.

Question 4

® Which requirements have the filtered venting systems to fulfil, particularly re-
garding earthquake resistance?
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Answer of the Ukrainian side

A4: “From the safety perspective, this system should be referred to systems im-
portant to safety. As to seismic classification, this equipment should be assigned
the first category of seismic resistance (capacity) according to NP 306.2.208.2015,
in other words, the equipment that will keep retain the operation capability in
case of the maximum design earthquake (or SSE)” (ENERGOATOM AND JSC KIEP
2019a)

Assessment of the answer
The question has been answered.

It is positive that the filtered venting system must be designed to withstand a
stronger earthquake than the design earthquake. However, the earthquake as-
sessment does not meet current international requirements.

Question 5

e What is the time schedule for the implementation of all required SAM fea-
tures, and has the implementation of all SAM features including the ex-vessel
cooling to be finished before commissioning KhNPP-3&4?

Answer of the Ukrainian side

A5: “The external cooling of the reactor vessel will be designed at the stage of
licensing and implemented before the commissioning of the KhNPP-3 and 4
units. This also applies to all beyond-design-basis and severe accident man-
agement systems that are included in the feasibility study.” (ENERGOATOM AND
JSC KIEP 2019a)

It was confirmed during the consultations in Vienna on 13 June 2019 that the
implementation of ex-vessel cooling is a precondition for the commissioning of
units 3 and 4.

Assessment of the answer
The question has been answered.

It is a positive fact that KhNPP 3&4 will not go into operation before the ex-
vessel cooling will be implemented. However, it should be noted that this sys-
tem is still under development.

Question 6

® Which initiating events (external and internal) will be considered for the acci-
dent analyses?
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Answer of the Ukrainian side

A6: “A complete list of analyzed source events during the anticipated operation-
al occurrences, design accidents, beyond design basis accidents and techno-
genic accidents will be included in the project applying the combined determin-
istic and probabilistic approaches in accordance with the national legislation re-
quirements and IAEA recommendations at the stage of Design.” (ENERGOATOM
AND JSC KIEP 2019a)

Assessment of the answer

The question has been answered in as much detail as possible considering the
information already available at the time of the EIA process.

The answer confirms that such an analysis takes place later, i.e. at the design
stage. However, this procedure is not fully justified in terms of safety for KhNPP
3&4, since part of the buildings and structures have already been constructed.
To be able to assess whether they meet the requirements, it would be neces-
sary to know now which external impacts they would have to withstand.

However, it would be appreciated if information about the list of the initiat-
ing events (external and internal) that will be considered for the accident
analyses could be provided at a later stage.

Question 7

® /s the KhNPP site today in compliance with current IAEA requirements?

Answer of the Ukrainian side

A7: “The KhNPP site was originally designed to accommodate 4 power units.
This site fully complies with all international requirements as evidenced by the
positive results of the IAEA Project Safety mission as well as the results of
stress tests developed according to WENRA requirements.” (ENERGOATOM AND
JSC KIEP 2019a)

During the consultations on the 13 June 2019 in Vienna, the Ukrainian side re-
called that the site had been selected in 1970 and does not need to be re-
examined. It was also stated that an IAEA OSART mission confirmed the site is
suitable.

Assessment of the answer

The question has been answered. But the answer revealed that a site evalua-
tion according to the current IAEA safety requirements was not performed.

The above mentioned OSART (Operational Safety Review Team) mission took
place in October 2007. However, the IAEA’s OSART programme assists Mem-
ber States in strengthening the safety of their nuclear power plants during
commissioning and operation. Thus, the OSART mission evaluates the opera-
tion of the NPPs but not the site characteristics. An IAEA Site and External
Events design Review (SEED) at the Khmelnitsky site has never been conduct-
ed.
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Question 8

® Please provide more details regarding the calculation of the seismic hazard.
When will the seismic PSA for KhNPP-3&4 be developed? What are the re-
sults of the seismic PSA for KhNPP 1&27?

Answer of the Ukrainian side

A8: “Seismic PSA will be developed for Units 3 and 4 at the stage of design li-
censing in the scope of preliminary SAR.

Regarding Units 1,2: At present, in accordance with TP0.0OB.1678.TP-
0Z_20.02.2019_2-13283 “On the procedure for assessing the seismic resistance
of equipment, pipelines, buildings and structures of KhNPP power units No. 1
and 2" the following can be highlighted:

The seismicity of the KhNPP power unit No. 1 and No. 2 construction site was
initially determined by microseismic zoning, taking into account the subgrading
and groundwater levels. The seismicity of the site is estimated to match 5 points
for the design-basis earthquake and 6 points for the maximum design earth-
quake (or SSE).

In 1998-2001, the institute KIIZI "Energoprojekt" and Institute of Geophysics of
the National Academy of Sciences of Ukraine carried out the additional instru-
mental research of the seismic hazards around the KhNPP site. The results of
this work were included in the Technical Report on the Results of the Seismic
Hazards Survey; it confirmed the seismic hazard assessment for the KhNPP
site (5 points for DBE, and 6 points for SSE), which was adopted in the design.
The studies performed to obtain the calculated accelerogram showed that the
peak acceleration at ground level in the horizontal direction (PGA) does not ex-
ceed 0.08g.

According to the IAEA recommendations (SSG-9), the PGA under the SSE, re-
gardless of the initial earthquake resistance of the NPP site, should not be lower
than 0.1 g.

Taking into account the results of the additional 1998-2001 investigation of the
KhNPP site as well as the IAEA recommendations on the minimum PGA level
and seismic stability margin, the PGA level for the SSE is sufficient for the
KhNPP site and takes into account the 25% PGA margin = 0.08g. PGA = 0.1g
level was accepted by the SNRCU as acceptable for the KhNPP site.

At present, to clarify the seismic characteristics of the KhNPP site as part of the
Safety Enhancement Program activity No.18102 “Implementation of seismologi-
cal monitoring systems for NPP sites” it is planned to build in the area of the
KhNPP site a network of seismological observation points. Based on the results
of the observations, refined DBE and SSE levels and characteristics for the
KhNPP site will be obtained (in accordance with the deadlines for the imple-
mentation of the Safety Enhancement Program activity Ne18102; according to
the Safety Enhancement Program schedule, this work should be completed be-
fore the end of 2021).” (ENERGOATOM AND JSC KIEP 2019a)

During the consultations on the 13 June 2019 in Vienna, the Ukrainian side ex-
plained that so far only deterministic studies have been carried out. Probabilistic
seismic analyses are still under preparation.
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Assessment of the answer
The question has been partly answered.

The seismic hazard assessment is outdated because it was performed 20 years
ago. A new assessment is ongoing but according to the information provided it
is mainly based on the new monitoring system. The missing probabilistic analy-
sis is still ongoing. It has not been stated when this analysis will be completed
and whether the results will still be used for the completion of KhNPP 38&4. It
would be of interest to get information about the seismic hazard assessment af-
ter completion.

It would be appreciated if information about the result of the seismic haz-
ard could be provided at a later stage.

Question 9

® Please provide more information about the protection measures against tor-
nadoes and time schedule for implementation.

Answer of the Ukrainian side

A9: “All structures take into account the effects of tornadoes. For the so-called
sprinkling pools in all power units, the measures to prevent the coolant from be-
ing carried away from the surface have been taken, and Bubbler Tank is sup-
posed to be fed from mobile pumping units.” (ENERGOATOM AND JSC KIEP 2019a)

Assessment of the answer

The question has been answered.

Question 10

® What are the parameters of the maximum aircraft crash (plane mass and
speed) the buildings of the KhNPP-3&4 can withstand? Regarding external
explosions, what are the maximum shockwave overpressures the buildings
can withstand?

Answer of the Ukrainian side

® A10: "The typical design considers the fall of a SESNA type light aircraft as
an initial impact. It showed the absence of vulnerability of building structures
with respect to this impact.

® |n addition, at this stage, it has been proven that the risk from external ex-
treme impacts associated with the fall of aircraft on buildings and structures
of the unit is negligible (2x10'8 1/per year) as opposed to the risk from internal
initiating events. Therefore, it was decided to ignore the loads from impacts
from a dropping passenger aircraft in the reactor compartment calculations.

® External explosion: The civil structures of the reactor compartment and the
backup diesel power plants have been designed, taking into account the loads
produced by the impact of the air-shock wave with the following parameters:
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® Overpressure at the shock wave front AP¢=30 kPa;
® Duration of the compression phase t+=1s,

® which is an order of magnitude higher than the parameters of a possible air-
shock wave at the border of the industrial site.” (ENERGOATOM AND JSC KIEP
2019a)

Assessment of the answer
The questions have been answered.

However, it was confirmed again that the KhNPP 3&4 will be designed to with-
stand a crash of a light aircraft (Cessna) which is not in compliance with the cur-
rent international standards for new NPPs (see also assessment of questions 1-3
of chapter 6)

Question 11

® Why is the condition of SNRIU (2012b) to include an in-depth assessment of
the impact of extreme external events of natural and man-made nature as
well as their combination in the Preliminary Safety Analysis Report not in-
cluded in the conditions for the approval of the current FS by SNRIU (2017)?

Answer of the Ukrainian side

® A11: “FS does not contain PSAR. All requirements of the regulator will be im-
plemented and shown at the stage of design and PSAR.” (ENERGOATOM AND
JSC KIEP 2019a)

Assessment of the answer

This question has not been answered. It is recommended to address this issue
with the SNRIU under the pertinent “Bilateral Agreement”.

5.3 Conclusions and final recommendations

The considered BDBA during the EIA procedure does not constitute a worst
case scenario. To calculate the possible (transboundary) consequences, it was
assumed that the core melt will remain within the reactor pressure vessel (RPV).
This assumption is not duly justified, because the specific feature is not availa-
ble yet. Furthermore, if this feature could be realized it would only reduce the
risk of radioactive release in most but not in all severe accident scenarios. It is
not decided, which design features and additional prevention and mitigation
measures for severe accident management have to be applied for KhNPP-3&4.

It is a positive fact that KhNPP 3&4 will not go into operation before the ex-vessel
cooling will be implemented. However, it should be noted that this system is still
under development.
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The results of the EU stress tests have revealed that the severe accident man-
agement (SAM) at the Ukrainian NPPs shows many shortcomings. Comprehen-
sive improvements are required by the regulator; however, further improve-
ments are recommended by the ENSREG peer review team. This is one exam-
ple for the gap between the Ukraine and the EU safety standards and require-
ments.

According to current international requirements for new nuclear power plants
(IaAEA 2012; WENRA 2013), accident sequences with early or large releases have
to be practically eliminated. The concept of “practical elimination” is not men-
tioned for KhNPP-3&4 in the EIA documents. ENERGOATOM (2017a) states the
probability of severe accidents that could have a major release are negligible.
According to IAEA (2016a) the low probability of occurrence of an accident with
core melt is not a reason to omit the protection of the containment against the
conditions generated by such an accident

To assess the consequences of BDBAs, it is necessary to analyse severe acci-
dents with containment failure and containment bypass. These kinds of severe
accidents are possible for the VVER 1000/V-320 reactor type. This type of se-
vere accidents cannot be excluded although their probability is below a specific
value.

According to WENRA (2013), the safety assessment for new nuclear power plants
should demonstrate that threats from external hazards are either removed or
minimized as far as reasonably practicable. The answer confirms that such an
analysis takes place later, i.e. at the design stage. However, this procedure is
not fully justified in terms of safety for KhNPP 3&4, since part of the buildings
and structures have already been constructed. To be able to assess whether
they meet the requirements, it would be necessary to know now which external
impacts they would have to withstand.

The information provided in the EIA documents shows that the site evaluation is
not complying with current international requirements, because the quoted in-
ternational recommendations are outdated. During the consultations it became
evident that a site evaluation according to the current IAEA safety requirement
has not been performed.

According to SNRIU (2017), the seismic hazards have to be re-evaluated, the FS
was approved with the condition to elaborate and/or clarify the calculation of the
peak ground acceleration (PGA). The lacking probabilistic seismic analysis is
under preparation. No information was provided on when this analysis will be
completed and whether the results will be used for the completion of KhNPP 3&4.

It is to be appreciated that the filtered venting system must be designed to with-
stand a stronger earthquake than the design earthquake. However, the earth-
quake assessment does not meet current international requirements.

It was confirmed again that the KhNPP 3&4 will be designed to withstand a crash
of a light aircraft (Cessna). However, this is not in compliance with the current in-
ternational standards for new NPPs.
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Final Recommendations

1.

It is recommended that for KhNPP-3&4, practical elimination of accident se-
quences has to be demonstrated with state-of-the-art probabilistic and de-
terministic methods, fully taking into account the relevant WENRA publica-
tions.

It is recommended to demonstrate for KhNPP-3&4 that threats from external
hazards are either eliminated or minimized as far as reasonably practicable
using the method according to the WENRA Safety Objectives for new Nu-
clear Power Plants (Position 6).

Usage of current IAEA and WENRA safety guides and requirements for the
evaluation of the external hazards is recommended.

It is recommended to address the issue why the inclusion of an in-depth as-
sessment of the impact of extreme external events of natural and man-made
nature as well as their combination in the PSAR is not a condition for the ap-
proval of the current FS by SNRIU (2017) under the pertinent “Bilateral
Agreement”.

Providing information at a later stage would be appreciated regarding

a. additional measures to prevent and mitigate severe accidents that will im-
plemented at KhNPP 3& 4.

b. measures according to ENSREG Stress Test recommendation at KhNPP
3&4

c. the list of the initiating events (external and internal) that will be consid-
ered for the accident analyses

d. the result of the seismic hazard assessment.

. The parts of Preliminary Safety Analysis Report21 that will be provided to

the Austrian side should include the following information concerning acci-
dent analyses and the results of the PSA (Level 1, 2 und 3):

a. Core damage frequency (CDF) and severe accidents with (early) large re-
leases (L(E)RF)

b. Contribution of internal events as well as internal and external hazards to
CDF and L(E)RF

c. List of the design basis accidents (DBA) and beyond design basis acci-
dents (BDBA)

d. Source terms of the most important release categories including releases
from the spent fuel pools

e. Time spans needed to restore the safety functions after the loss of heat
removal and/or station-blackout and cliff edge effects

f. Justification of the BDBA(s) that is/are chosen to calculate possible trans-
boundary consequences

. The parts of Preliminary Safety Analysis Report that will be provided

should include the following information concerning site evaluation and ex-

ternal hazards:

a. Presentation of the results of current studies on natural hazards (in partic-
ular earthquakes, floods and extreme weather conditions)

z During the bilateral consultations, it was agreed to provide relevant parts of the Preliminary Safety
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Analysis Report as soon as it becomes available.
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b. Description of the method used to determine the relevant external hazards

c. List of external events to be considered (including their justification) and
their characteristics

d. Information on the combination of external events taken into consideration

e. Data on the required safety margins for the NPP design basis (in particu-
lar for earthquakes)

f. Consideration of multi-unit accidents and accidents in the spent fuel pools.
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6 INCIDENTS AND ACCIDENTS WITH
INVOLVEMENT OF THIRD PARTIES

6.1  Summary of the expert statement

The effects of third parties (terrorist attacks or acts of sabotage) can have a
considerable impact on nuclear facilities and thus also on the KhNPP-3&4 in
Ukraine. Nevertheless, they are not mentioned in the EIA documents for KhNPP-
3&4. In comparable EIA documents (e.g. for the new NPP in the Slovak Repub-
lic (Bohunice 3) such events were addressed to some extent. (JESS 2015)

Although precautions against interference by third parties cannot be discussed
in detail in the EIA process for reasons of confidentiality, the necessary legal
requirements should be set out in the EIA documents. In particular, the EIA
documents should include detailed information on the requirements for the design
against the targeted crash of a commercial aircraft. This topic is in particular im-
portant, as the wall thickness of the reactor building/containment of KhNPP-3&4
is only about 1,000-1,200 mm. Therefore, the units could be vulnerable against
terror attacks (including airplane crash).

Because of the thin walls the impact of an airplane crash could cause a major
damage of the reactor building. In this case, it has to be assumed that the reac-
tor's cooling circuit will be damaged and that safety and control systems be-
cause of debris and fire will also suffer major damage. If the pipelines of the
cooling system or the reactor pressure vessel itself are damaged, it would be ir-
relevant if the emergency cooling system still functioned, since it would no long-
er be able to be effectively fed in. Such a case would thus in a short time — with-
in a few hours — lead to the meltdown of the reactor core. Radioactive substanc-
es will be released from the melted fuel and, since the containment will have
been destroyed, they can get into the atmosphere with practically no delay or
retention inside the building.?* (UMWELTBUNDESAMT 2019)

In 2013, the resistance of KhNPP-3&4 against the accidental or deliberate crash
of a large (commercial) airplane was not required by the Ukrainian regulator.
The bilateral consultations in Kiev on the 28 August 2013 clarified that neither
national legislation nor international recommendations include requirements
concerning the stability of the containment building against acts of terror (includ-
ing airplane crash). The requirement is only at a draft stage in the WENRA doc-
ument. If this draft document passes and will become Ukrainian legislation, or
the IAEA adopts such a requirement before the final decision on the KhNPP-
384, acts of terror including deliberate airplane crashes will be taken into ac-
count. (MINUTES 2014)

A recent assessment of the nuclear security in the Ukraine points out shortcom-
ings: The 2018 NTI Index assesses nuclear security conditions related to the
protection of nuclear facilities against acts of sabotage. With a total score of 70
out 100 points, Ukraine ranked only 30 out of 45 countries, which indicates a

211 all studies on risks such a scenario — a core meltdown with open containment — is regarded as
the worst conceivable scenario. It leads to particularly large and — even worse — to particularly
early releases of radioactivity. The time available for taking protective measures against the
disaster is very short.
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low protection level. It has to be pointed out that especially the low scores for
“Insider Threat Prevention” and “Cybersecurity” indicate deficiencies in these is-
sues. (NT12018)

It is unclear whether the physical protection for KhNPP-3&4relies on require-
ments which are fully up to date, because it was set up in line with a law from
the year 2000. (UMWELTBUNDESAMT 2013)

The IAEA grants supports to member States by undertaking and organizing ad-
visory security assessments and peer-review missions through its International
Physical Protection Advisory Service (IPPAS). An IPPAS mission assesses a
state’s existing practices in the light of relevant international instruments and
IAEA nuclear security publications. (IAEA 2014a) Until now, no International
Physical Protection Advisory Service (IPPAS) were performed or envisaged for
Ukraine. (IAEA 2019)

6.2 Questions, answers and assessments of the answers

Questions 1-3

® What are the requirements with respect to the planned NPP design against
the deliberate crash of a commercial aircraft?

® /s the protection of KhNPP-3&4 against the crash of a commercial aircraft re-
quired by the Ukrainian regulation? Or will such a requirement provided for?

® Have the recommendations of WENRA 2013 (Position 7: Intentional crash of a
commercial airplane) been or will they be fully incorporated into the Ukrainian
regulations?

Answers of the Ukrainian side

A1. “There are no such requirements in the national legislation. From the point
of view of accounting this initial event in the PSA, all initial events are consid-
ered with a probability of more than 10E-7. The probability of an initial event
with the fall of the aircraft is 2E-8.” (ENERGOATOM AND JSC KIEP 2019a)

A2: “There is no such requirement in the national regulations.” (ENERGOATOM
AND JSC KIEP 2019a)

A3: “These requirements can be implemented and taken into account only if the
new power units are constructed.” (ENERGOATOM AND JSC KIEP 2019a)

During the consultations on 13 June 2019 in Vienna, it was clarified that this
project is the completion of nuclear power plants and not a new build project,
and thus the WENRA Safety Objectives for new NPPs do not have to be ap-
plied.

Moreover, no further information on the protection against a deliberate airplane
crash will be provided, because this information is fully classified.
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Assessment of the answer
The questions have been answered.

The reply confirmed that the Ukraine regulator still does not require to protect
KhNPP 3&4 from an intentional crash of a commercial aircraft. This does not
meet the WENRA requirements for new nuclear power plants, but from Ukraine's
point of view KhNPP 3&4 is not a new nuclear power plant but an existing one
and therefore such protection is not required.

It should be borne in mind that in general an existing sufficient structural protec-
tion against external impacts such as a deliberate aircraft crash can be present-
ed to the public. (It has to be noted that KhNPP-3&4 is not protected against an
accidental crash of a commercial aircraft because the probability of such a
crash is estimated to be very low.)

Existing nuclear power plants continue to operate for several years without pro-
tection against the crash of commercial and military aircraft; this poses a dan-
gerous situation

Question 4

® Have the requirements with respect to the protection against cyberattacks
and insiders improved since the survey of the Nuclear Security Index 2018 or
is such an increase/update of the requirements planned?

Answer of the Ukrainian side

A4: "At present, a specialized document on protection against cyber-attacks is
being developed and is expected to be officially issued before 2020.”
(ENERGOATOM AND JSC KIEP 2019a)

During the consultations in Vienna on 13 June 2019, the Ukrainian side ex-
plained that an improved protection against insider attacks is not necessary as
the concept of physical separation is implemented.

Assessment of the answer

The question has been answered. It is certainly positive that the regulations re-
garding cyber security will be improved. But also the regulations concerning at-
tacks by so-called insiders (internal perpetrators) need improvement (e.g. by re-
liability checks). A protection only by spatial separation of the safety systems is
not sufficient.

Question 5

® Against which external attacks must the reactor building, and other safety
relevant buildings be designed, especially the already completed building
(back-up diesel generator of unit 3)? Is this protection still guaranteed despite
adverse ageing effects? On the basis of which studies and conducted in
which years can such a statement be made, or will it be made in the future?
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Answer of the Ukrainian side

A5: “The list of design impacts for the unit is given in the reactor section.”
(ENERGOATOM AND JSC KIEP 2019a)

Assessment of the answer

The questions have been answered and clarified that terrorist attacks are not
specifically addressed.

Question 6

® /s a peer-review mission of the IAEA International Physical Protection Adviso-
ry Service (IPPAS) planned before commissioning of KhNPP-3&47?

Answer of the Ukrainian side

AB: “Certainly, NAEC Energoatom will be grateful if such mission is carried out
before commissioning of the KNPP power units 3 and 4”. (ENERGOATOM AND
JSC KIEP 2019a)

During the consultations in Vienna on 13 June 2019, it was added that the nu-
clear authority would have to invite for such a mission.

Assessment of the answer

The question has been answered. The International Physical Protection Adviso-
ry Service (IPPAS) assists States, upon request, in strengthening their national
nuclear security regimes, systems and measures. It is recommended to invite
this IAEA service.

6.3 Conclusions and final recommendations

The answers during the consultations on the 13 June 2019 in Vienna confirmed
that the Ukraine regulator still does not require the protection of KhNPP 3&4
against an intentional crash of a commercial aircraft. This does not meet the
WENRA requirements for new nuclear power plants, but from Ukraine's point of
view KhNPP 3&4 is not a new nuclear power plant but an existing one and
therefore such protection is not required.

Furthermore, it has to note that KhNPP 3&4 is not protected against an acci-
dental crash of a commercial aircraft as the probability of such a crash is esti-
mated to be very low.

It is a positive fact that regulations regarding cyber security will be improved.
But the regulations concerning attacks by so-called insiders (internal perpetra-
tors) should be also improved. The International Physical Protection Advisory
Service (IPPAS) assists States, upon request, in strengthening their national
nuclear security regimes, systems and measures. It is recommended to invite
this IAEA service.
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Final recommendations

1. It is recommended to apply the requirements of WENRA 2013 (Position 7: In-
tentional crash of a commercial airplane) for KhNPP-3&4.

2. In light of the special situation in Ukraine, third parties’ impacts (terrorist at-
tacks or acts of sabotage of the plant) should be given high priority. Protec-
tion against cyber-attacks and insiders should be improved. The IAEA's In-
ternational Physical Protection Advisory Service (IPPAS) should be used to
improve the security.
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7 TRANSBOUNDARY IMPACTS

7.1 Summary of the expert statement

Chapter 5.9.3 of ENERGOATOM (2017a, p. 35) summarized the “assessment of
the consequences of accidents on the territory of neighbouring countries”.

For the simulation of transboundary consequences, three typical meteorologi-
cal situations were chosen with a possible intensive transboundary transfer in
the direction of Poland and Belarus. For that purpose, real atmospheric data of
three different time periods were used. The data of these scenarios were also
modified: it was assumed, while precipitation was absent on the whole territory
of Ukraine, precipitation (0.5 mm/h) started after the radioactive cloud is passing
the border of Poland or Belarus. (Ovos 2016 p.8f, see also Ias 2011, annex C).

The basic criteria of the radiation limitation of the population in Europe through
anthropogenic sources is the limit of the annual individual effective dose at the
level of 1 mSv per year. (Ovos 2016, p. 10)

For the evaluation of the annual individual effective dose, relevant exposure
ways are considered (inhalation, ingestion, radiation from radioactive cloud, ra-
diation from radionuclides deposited on the ground). The assessment of the
dose was made for two age groups — adults and 1-2-year-old children. Calcula-
tions were made using the set of application programme RadEnvir3.1, which
was developed jointly by IAEA and Scientific and Research Institute of the Ra-
diation Protection of the Academy of Technical Science of Ukraine (Ovos 2016,
p. 9; see also IAs 2011, annex C).

According to ENERGOATOM (2017a, p. 35) findings of the assessment of the
transboundary impact indicate that during none of the both accidents the level
of the individual annual effective dose for the individuals of the critical group in
the neighbouring countries will be exceeded.

The updated EIA document Ovos (2016) used the same approach and results
of the transboundary impact assessment as the EIA document Ovos (2011),
Energoatom obviously did not conduct a new calculation

The described approach to calculate the transboundary impacts is comprehen-
sible. The reasons for selecting the meteorological situations used are not ex-
plained in detail; thus it is not possible to assess whether worst case meteoro-
logical conditions were applied.

However, in particular the conclusion regarding possible transboundary impacts
is not comprehensible because the considered BDBA does not constitute a
worst-case accident scenario for KhNPP-3&4 (see chapters “accident analy-
sis”). Because this analysis is lacking, the conclusions on the transboundary
impacts is not sufficient.

As the EIA documents do not provide possible consequences of a severe acci-
dent with containment failure or containment-bypass, the results of a study per-
formed by the Austrian Institute of Ecology in the framework of the review of the
Environmental Impact Assessment (EIA) of the completion of Khmelnitsky
2/Rovno 4 are presented in the Expert Statement. For severe accidents the cae-
sium-137 releases are estimated between 4% and 50% of the total core inven-
tory. To investigate the possible impact following a severe accident at Khmelnit-
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Figure 1:

Average deposition of
Cs--137 after a
hypothetical BDBA in
KhNPP-3.

sky-2 (KhNPP-2), a release of 20% of the total core inventory of caesium-137
was assumed (55,000 TBq). The results of the presented calculation indicate
that there is the possibility that an accident at the KhNPP would contaminate
not only regions in Ukraine, but also several regions in Europe, as in May 1986
after the Chernobyl accident. For the Eastern part of Austria, the calculation re-
sulted in values up to approx. 1,000 kBg/m? contamination with cesium-137
(which is about 5 times the highest values measured in Austria in 1986).
(WENISCH et al. 1998)

Additionally, calculations of the flexRISK project were used to estimate the pos-
sible impacts of transboundary emission of KhNPP-3&4 (FLEXRISK 2013). The
flexRISK project modelled the geographical distribution of severe accident risk
arising from nuclear facilities, in particular nuclear power plants in Europe. Us-
ing source terms and accident frequencies as input, for about 1,000 meteoro-
logical situations the large-scale dispersion of radionuclides in the atmosphere
was simulated.

Figure xy illustrates the average deposition of Cs-137 after a severe accident at
KhNPP-3 with the Cs-137 release of 74,000 TBq. An accident could result in a
considerable contamination of the Austrian territory; the average deposition of
Cs-137 in the simulation is between 500- 4,000 Bg/m?. Most parts of Austria
could show depositions of 800 Bg/m? or more. As within the simulation the av-
erage ground depositions of most areas are higher than the threshold for agri-
cultural countermeasures (650 Bg/m?), Austria would be most likely significantly
affected from a severe accident at KhNPP-3&4.

Khmelnitskiy-3
Average deposition of Cs-137, N= 2788
Maximum in AT 4 kBg/m2
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The probability of a severe accident with a large release (core damage fre-
quency (CDF) and large release frequency (LRF)) may be different at KhNPP-
3&4 compared to KhNPP-2. But, reactor core inventory and other reactor char-
acteristics of the reactor types of KhNPP-2 and KhNPP-3&4 that determinate
the release of such an accident (source term) are comparable. Thus, the pre-
sented results of an accident at KhNPP-2 illustrate the consequences of a po-
tential severe accident at KhNPP-3 or KhNPP-4.

The distance of the KhNPP site to the Austrian border is about 730 km. There
are no results presented in the EIA documents for this distance to the KhNPP-
3&4.

7.2 Questions, answers and assessments of the answers

Question 1

® Please provide the quantitative results of the calculated ground deposition of
1-131 and Cs-137 for the distance to Austria.

Answer of the Ukrainian side

No answer has been given. During the consultations on the 13 June in Vienna,
it was clarified that these values have not been calculated. The ground contam-
inations have been calculated only up to a distance of 400 km.

Assessment of the answer

The quantitative results of the calculated ground deposition of I-131 and Cs-137
neither for the distance to Austria nor for any other distance were given.

This information is important for Austria. In case ground contamination would
surpass a certain threshold, a set of agricultural intervention measures would be
triggered in Austria. The measures include earlier harvesting, closing of green-
houses and covering of plants, putting livestock in stables etc. Austrian authori-
ties defined a threshold for cesium-137 ground deposition of 650 Bq/m? and for
iodine-131 ground deposition of 700 Bg/m? (BMLFUw 2014).

Question 2

® Please explain the reasons for the selection of the meteorological situations
in more detail. Have analyses been performed using different meteorological
assumptions? Please explain the choice of the emission height. Have simula-
tions with other emissions heights been performed?

Answer of the Ukrainian side

Comprehensive information has been given about the “Modelling results on the
transboundary transfer of the accidental releases at KhNPP 3&4 in (ROMANENKO
and KOVALETS 2019). Here is a summary of the information provided:
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The influence assessment of the effective release height and release duration
and the age group specification for the maximum dose was carried out to de-
termine the conservative calculation conditions

The calculations of the maximum annual effective doses received from cloud,
by inhalation, ground deposition, secondary wind blowing and food consumption
within the radiuses of 150 to 400 km were carried out. In case of daytime re-
lease, the influence of the effective release height at a distance of the trans-
boundary transfer is almost inconsiderable. The effective release height of 300
m, which is a realistic for a rising heat cloud n the event of beyond design basis
accidents was used for the calculation.

The calculation based on the meteorological conditions which occurred on 1
June 20018, at the release height of 300 m, release duration of 1 hour, for the
population group of 1-year-old children, was carried out to assess the ways of
effective radiation dose formation. 99% of the effective dose is formed during
the first year after the accident due to food consumption, which consists of the
iodine isotopes.

About 4000 calculations were carried out to assess the transboundary influence
of the releases from KhNPP.

The minimum distance from the Khmelnitsky NPP to the Austrian border is 730
kilometers. Taking into account the calculations performed in the previous sec-
tions, it can be argued that the accidents at KhNPP 3&4 will not exceed the an-
nual dose rate at the border with Austria in excess of 1 mSv with a large margin.

Assessment of the answer
The question has been answered.

The approach to determine the release height and the other parameters for the
calculations of the doses are sufficiently explained.

However, an essential factor for the dispersion calculation, the source term, is
not sufficiently justified. In this respect, the conclusion that a severe accident in
KhNPP 3&4 cannot have an impact on Austria is not justified.

Furthermore, it should be noted that Austria is considered affected when the
need for agricultural intervention measures arises. But these values were not
provided. (see question 1)

7.3 Conclusions and final recommendation

Comprehensive information is given about the calculation of the transboundary
transfer of releases from accidents at KhNPP 3&4.

However, severe accidents with releases considerably higher than assumed in
the EIA documents cannot be excluded for the KhNPP-3&4, even if their proba-
bility is required to be below a specific value. Such worst-case accidents should
be included in the assessment since their effects can be widespread and long-
lasting and even countries not directly bordering Ukraine, like Austria, can be af-
fected.
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Because of the lack of analysis of the worst-case scenarios, the conclusion of
the EIA documents concerning transboundary effects is not appropriate.

The results of the flexRISK project indicated that after a severe accident, the
average caesium-137 ground depositions in most areas of the Austrian state
territory would be higher than the threshold for agricultural intervention measures
(e.g. earlier harvesting, closing of greenhouses). Therefore, Austria would be
significantly affected by a severe accident at the KhNPP-3&4.

Final recommendations

1. It is recommended to perform a conservative worst-case release scenario
which is based on specific severe accident analyses of the KhNPP-3&4.

2. It is assumed that the dispersion calculations to evaluate possible trans-
boundary consequences of a severe accident will be updated in the frame-
work of the preparation of the Preliminary Safety Analysis Report (PSAR). It
would be appreciated if the following PSAR information would be provided to
the Austrian side?:

a. Description of the methodology of dispersion calculation and of the calcu-
lation of the radiation doses,

b. Input data used for the dispersion calculation (source terms, emission
height and duration, meteorological data) and their justification,

c. Results of the dispersion calculation in particular of the ground deposition
of Cs-137 and 1-131 for large distances including the Austrian territory.

= During the bilateral consultations, it was agreed to provide relevant parts of the Preliminary Safety
Analysis Report as soon as it becomes available.
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8

RECOMMENDATIONS

8.1 Overall and procedural aspects of the Environmental

Impact Assessment (EIA)

Final recommendation

1.

It is recommended that financing issues do not have detrimental impact on
nuclear safety and security.

8.2 Spent fuel and radioactive waste

Final recommendation

1.

According to the concept of the State Economic Program for the Manage-
ment of Spent Fuel of Nuclear Power Plants for the period up to 2024, the
state program is being set up in line with the requirements of Council Di-
rective 2011/70/EURATOM. It is recommended that the Austrian government
follows up on this issue under the pertinent “Bilateral Agreement”.

8.3 Reactor type

Final recommendations

1.

It is recommended to finish the survey of the conditions of the buildings, struc-
tures and equipment before taking any decision regarding the specific project
completion. The survey should take into account the protection against exter-
nal hazards (natural and man-made) according to current international re-
quirements. The prediction should include the expected service life time. It is
recommended that the results of the survey be subject to an international re-
view.

. It is recommended that for the period between the investigation of compo-

nents and the start of regular AMP, ageing phenomena should be addressed
adequately.

. It is recommended to implement all available technical design improvements

of VVER-1000/V320 reactor at KhNPP-3&4.

. It is recommended to apply the WENRA Safety Objectives for new NPP to

assess the nuclear safety of KhNPP-3&4. According to WENRA, this docu-
ment should be used as a reference for identifying reasonably practicable
safety improvements for “deferred plants” such as KhNPP-3&4.

. It would be welcomed if convincing evidence that every reasonably practica-

ble safety improvement has been made would be made available.

. At the design stage of the project it should be evaluated by an external re-

view that the NPP will meet current international and European safety stand-
ards.
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It is appreciated that the result of the survey/assessment of the existing struc-

tures, buildings and equipment will be provided.24

The following information concerning the project should be part of the Prelim-

inary Safety Analysis Report that will be provided to the Austrian side®”

a) Information about the applied national requirements and international rec-
ommendations

b) Updated justification on the condition of the existing structures, buildings
and equipment

c) A systematic evaluation of the KhNPP-3&4 design deviations from the
current international safety standards and requirement.

8.4 Incidents and accidents without involvement of third

parties

Final recommendations

1.

It is recommended that for KhNPP-3&4, practical elimination of accident se-
quences has to be demonstrated with state-of-the-art probabilistic and de-
terministic methods, fully taking into account the relevant WENRA publica-
tions.

It is recommended to demonstrate for KhNPP-3&4 that threats from external
hazards are either eliminated or minimized as far as reasonably practicable
using the method according to the WENRA Safety Objectives for new Nu-
clear Power Plants (Position 6).

. Usage of current IAEA and WENRA safety guides and requirements for the

evaluation of the external hazards is recommended.

. It is recommended to address the issue why the inclusion of an in-depth as-

sessment of the impact of extreme external events of natural and man-made
nature as well as their combination in the PSAR is not a condition for the ap-
proval of the current FS by SNRIU (2017) under the pertinent “Bilateral Agree-
ment”.

Providing information at a later stage would be appreciated regarding

a. additional measures to prevent and mitigate severe accidents that will im-
plemented at KhNPP 3& 4.

b. measures according to ENSREG Stress Test recommendation at KhNPP
3&4

c. the list of the initiating events (external and internal) that will be consid-
ered for the accident analyses

d. the result of the seismic hazard assessment.

 During the bilateral consultations, it was agreed to provide the results of the survey.

% During the bilateral consultations, it was agreed to provide relevant parts of the Preliminary Safety

Analysis Report as soon as it becomes available.
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6. The parts of Preliminary Safety Analysis Report26 that will be provided to
the Austrian side should include the following information concerning acci-
dent analyses and the results of the PSA (Level 1, 2 und 3):

a.

Core damage frequency (CDF) and severe accidents with (early) large re-
leases (L(E)RF)

. Contribution of internal events as well as internal and external hazards to

CDF and L(E)RF

. List of the design basis accidents (DBA) and beyond design basis acci-

dents (BDBA)

. Source terms of the most important release categories including releases

from the spent fuel pools

. Time spans needed to restore the safety functions after the loss of heat

removal and/or station-blackout and cliff edge effects
Justification of the BDBA(s) that is/are chosen to calculate possible trans-
boundary consequences

. The parts of Preliminary Safety Analysis Report that will be provided

should include the following information concerning site evaluation and ex-
ternal hazards:

a.

8.5

Presentation of the results of current studies on natural hazards (in partic-
ular earthquakes, floods and extreme weather conditions)

. Description of the method used to determine the relevant external hazards
. List of external events to be considered (including their justification) and

their characteristics

. Information on the combination of external events taken into consideration
. Data on the required safety margins for the NPP design basis (in particu-

lar for earthquakes)
Consideration of multi-unit accidents and accidents in the spent fuel pools.

Incidents and accidents with involvement of third
parties

Final recommendations

1.

It is recommended to apply the requirements of WENRA 2013 (Position 7: In-
tentional crash of a commercial airplane) for KhNPP-3&4.

In light of the special situation in Ukraine, third parties’ impacts (terrorist at-
tacks or acts of sabotage of the plant) should be given high priority. Protec-
tion against cyber-attacks and insiders should be improved. The IAEA's In-
ternational Physical Protection Advisory Service (IPPAS) should be used to
improve the security.

% During the bilateral consultations, it was agreed to provide relevant parts of the Preliminary Safety

Analysis Report as soon as it becomes available.
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8.6 Transboundary impacts

Final recommendations

1. It is recommended to perform a conservative worst-case release scenario
which is based on specific severe accident analyses of the KhNPP-3&4.

2. It is assumed that the dispersion calculations to evaluate possible trans-
boundary consequences of a severe accident will be updated in the frame-
work of the preparation of the Preliminary Safety Analysis Report (PSAR). It
would be appreciated if the following PSAR information would be provided to
the Austrian side?”:

a. Description of the methodology of dispersion calculation and of the calcu-
lation of the radiation doses,

b. Input data used for the dispersion calculation (source terms, emission
height and duration, meteorological data) and their justification,

c. Results of the dispersion calculation in particular of the ground deposition
of Cs-137 and [-131 for large distances including the Austrian territory.

z During the bilateral consultations, it was agreed to provide relevant parts of the Preliminary Safety
Analysis Report as soon as it becomes available.
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10 GLOSSARY

AMP ... Ageing Management Programme

BDBA ................. Beyond Design Basis Accident

Bg....ooooooerii Becquerel

C(DHSIP ............... Comprehensive (Integrated) Safety Improvement Program
CDF...ccvieeieee Core Damage Frequency

CHF.....cceiie Critical Heat Flux

CMU......ocvee. Cabinet of Ministers of Ukraine

Cs-137 .o Caesium-137

DBA.......ccooee. Design Basic Accident

DEC......cccoiee. Design Extension Conditions

DID..coooeree. Defence in Depth

EBRD ................. European Bank for Reconstruction and Development
ECCS......cocoe Emergency Core Cooling System

ECMWEF.............. European Centre for Medium Range Weather Forecasting
ECR......cccovvveen. Emergency Control Room

EHRS ................ Emergency Hydrogen Removal System

EIA Environmental Impact Assessment

ENSREG ........... European Nuclear Safety Regulators Group
ENTSOE-E......... European Network of Transmission System Operators for Electricity
EOP......ccovveee.. Emergency Operating Procedures

ESWS......cocoe Essential Service Water Systems

EU ..o European Union

EUR........cccoe. European Utility Requirements

FCVS.....cooeeee. Filtered Containment Venting System

FS.i Feasibility Study

[« TP GravitationalAcceleration

GRS ... Gesellschaft fiir Anlagen- und Reaktorsicherheit, Germany
F131 lodine-131

IAEA ... International Atomic Energy Agency

IAS ... Information and Analytical Survey

IC i lonization Chamber

IPPAS.....cc.ce..... International Physical Protection Advisory Service
ISLOCA.............. Interfacing System Loss of Coolant Accident

IVMR ..o In-Vessel Melt Retention

KhNPP ............... Khmelnitsky nuclear power plant

LBLOCA............. Large Break Loss of Coolant Accident

LEDI ..o Name of a Lagrangian-Eulerian diffusion model
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LOCA ....ccoeiie Loss of Coolant Accident

LRF .., Large Release Frequency

MCCl ....cccvvvie Molten core concrete interaction
MCR.....ocoiirnies Main Control Room

MDBA........ccc...... Maximum Design Basis Accident

MDGS ................ Mobile Diesel Generator System

NIS PAR............. (NIS) Passiv Autocatalytic Recombiner
NPP ..o Nuclear Power Plant

NRPA ... Norwegian Radiation Protection Authority
NRS.....ccoiiiie Nuclear and radiation safety

NTI e Nuclear Threat Initiative
OBE.......ccccuvnee.. Operating Base Earthquake
PGA....ccoiies Peak Ground Acceleration

PSA ... Probabilistic Safety Assessment

PSAR ... Preliminary Safety Analysis Report
PWR.....ooii Pressurized Water Reactor
RCS.....cooeeee. Reactor Coolant System
RHWG................ Reactor Harmonization Working Group
RL.cooieiieiee Reference Level

RPV. ..o Reactor Pressure Vessel

SAM ..o Severe Accident Management
SAMG................ Severe Accident Management Guideline
SBO....ccceeeiennn Station Black Out

SC .o, Sealed Containment

SDPP ..cooeiees Standby Diesel Power Plant

SEA ... Strategic Environmental Assessment
SFP .o Spent Fuel Pool

SG.ciiieree, Steam Generator

SNRIU................ State Nuclear Regulatory Inspectorate of Ukraine
SSC...cciiveeiiennn Structure, Systems and Components
SSE...cciiiiiien Safe Shutdown Event

TBQ.eoveeeeeeeieeeienes Tera-Becquerel, E12 Bq

TPR .o Topical Peer Review

UNECE............... United Nations Economic Commission for Europe
VVER ... Water-Water-Power-Reactor, Pressurized Reactor originally developed

by the Soviet Union

WENRA............. Western European Nuclear Regulators” Association
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