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Pursuant to the Decree on Special Protection Areas (Natura 2000 Areas) (Official GazettSaf.RS,
49/04, 110/04, 59/07, 43/08, 8/12, 33/13, 35/1rrigenda, 39/13 Constitutional Court Decision,

3/14, 21/16 and 47/18), the Council Directive 92/43/EEC of 21 May 1992 on the conservation of
natural habitats and of wild fauna and flora (OJ L 20&@2 July 1992, p. 7), as last amended by
Council Directive 2013/17/EU of 13 May 2013 adapting certain directives in the field of the
environment, by reason of the accession of the Republic of Croatia (OJ L No 158 of 10 June 2013, p.
193), and Directive @9/147/EC of the European Parliament and of the Gboh@&0 November

2009 on the conservation of wild birds (OJ L 20 of 26 January 2010, p. 7), as last amended by Council
Directive 2013/17/EU of 13 May 2013 adapting certain directives in the fieldeaértkironment, by
reason of the accession of the Rdjoubf Croatia (OJ L 158 of 10 June 2013, p. 193), are transposed
into the legislation of the Republic of Slovenia.

The Supplement is drawn up in accordance with the Rules on the assessment ofptiabibitycef

effects caused by the execution of plam&l activities affecting nature in protected areas (Official
Gazette of RS, Nos. 130/04, 53/06, 38/10 and 3/11). Article 2 of these Rules provides that the
assessment of the acceptability for a plaracivity affecting nature, the implementation of which
could, in itself or in connection with other plans or activities affecting nature (hereinafter: cumulative
impact), have a significant impact on protected areas and Natura sites (hereinafter: protesieds

to establish the expected impacts andsssHge acceptability of their implementation on the objectives

of protected areas and their integrity and interconnection, including the interconnection of the
European Natura 2000 ecological networkin&@x 8 to the above Rules specifies the content of the
Supplement by sections and the form of its presentation. This document fully follows the structure
prescribed by Annex 8 to the above Rules.

1 NAME AND BRIEF DESCRIPTION OF THE ACTIVITY

The subjectof he di scussion i s the ietineé&omsdto 60 yeafs, i NEK 6 s
from 2023 to 2043.

Nukl earna elektrarna Krgko, d.o. o. (hereinafter:
electricity, ma k i n g prbducers of electachl ererigyo NEK nisiequipmed Wit r g e s
Westi nghous e 0 s-watenrreastar withitrerend power @fh1994 MW. Its net electrical

output is 696 MW. The power plant is connected to the 400 kV network that supplies electricity to
consumes in Slovenia and Croatia. The power plant began cential operations in 1983. At the

time of construction, a minimum operational lifetime of forty years was envisaged for the facility.
However, a number of safety and other upgrades, including numenabses, were carried out

which indicate that from th@oint of view of climate protection, the reduction of greenhouse gas

(GHG) emissions, phasing out the use of fossil fuels, safety and economy, the extension of NEK's
operational lifetime would be a ptant solution that is also recognised globally. Tezddnionditions

have therefore been put in place for NEK to operate for at least another twenty years, i.e. to the end of
2043.

NEK has in the past already performed all the necessary analyses apdigdftes, and acquired all

the permits necessary ftliem and the agreement of the Slovenian Nuclear Safety Administration.

NEK has thus replaced all key equipment to ensure further uninterrupted, safe, reliable and
environmentally compliant production efectricity. The above actions have already estaddighe

technical preconditions necessary for the extension of the operational lifetime. Therefore the extension

of NEKO&s operational l' i fetime does nortplant,isange n
dimensions and technical design, nomitsduction capacity and its operation mode. The only change
concerns the operational lifetime of the facility, which is extended by 20 years, i.e. from 40 to 60
years. Construction of new structuredamilities that would change the physical propertieslEK is

not foreseen.
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2 INFORMATION ABOUT THE PLANNED ACTIVITY

2.1 The space or area included in the activity

The site of the activity is in the Mthadadastrplal ity
municipality of Leskovec, atthe addses Vr bi na 12, Kr gk eterménérgysisedbns an a
the left bank of the Sava.

ol

A

I: Obmotje posega
| [ zemijiski kataster
== 0

150

Legenda

Legenda Key
Obmol je posega Area of the activity
Zeml ji gki kataster Cadastral register

Thearea of the activity is located on land with the following parcel numbers:
1 plots owned by NEK: 1197/44, 1204/192, 1197/397, 1246/2, 1197/398 (partly) and 1204/206
(partly), all in cadastral municipalie321) Leskovec.
1 parts of plots, on which NEK holdsuilding rights: 1204/209, 1246/6, 1249/1, 1246/33,
1195/107, 1195/109, 1195/111, all in cadastral municipality (1321) Leskovec.
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2.2 Designations of the intended use of land, its extent and orientatiorhd
spatial distribution of activities or the spatial arientation and extent of
the planned activities affecting nature

The basis for the siting of facilities is the Ordinance on NEK's development plan (Official Gazette of
the SRS, No. 48/87, Official Gaze of RS, Nos. 59/97 and 21/20).

The intended use ¢dnd at the NEK site is defined by the following ordinances:

- Ordinance on the municipal spati al pl an (OP
(Official Gazette of RS, No. 61/15);

- Ordinance on NEK'development plan (Official Gazette of the SRS, Nd848

- Amendments to the Ordinance on NEK's development plan (Official Gazette of RS, No.
59/97).

- Amendments to the Ordinance on NEK's development plan (Official Gazette of RS, No.
21/20).

According tothe spatial planning document, the site of the agtiigtlocated in an area of building

land intended for:

A Eienergy infrastructure, in spatial pl anning
A VI T water infrastructure area, in spatial planning unit (EUP) HJE 01.

TheNEK complex is surrounded by agricultural land (K}tlwe north, east and west, and aquatic land
of the Sava (VC) in the south. There are also areas of economic activity (IG) in the northern
surroundings.

The nearest residential areas are located nattfieaildings in Spodnji Stari Grad), at a distance of
approximately 500 m, north (buildings in Spodnja Libna) at a distance of approximately 550 m and
pproximately 1.4 km west (Gadovinek) from the s

Q

A - Povrine razpriene poselitve

B - Posebna obmodja

C - Obmodje centralnih dejavnosti

E - Obmodja energetske infrastrukture

F - Obmodja za potrebe obrambe v naselju
F - Obmodja za potrebe obrambe zunej naselja
G - Gozdna zemiiiéa

1- Dbmogja proizvodnih dejavnost

K - Kmetijska zemljica

K1 - Nejbolita kmetijska zemjista

K2 - Druga kmetijska zemljiscs

L - Obmoda minerahnih surovin

N - Obmodia za potrebe varstva pred naravnimi in drugimi nesraami
0 - Obmodja okofjske infrastrukture

00 - Ostal 0bmodja

P - Obmodja prometne infrastukture

U - Obmodja stanovanj

S - Urbane povréine

V - Povrdinske vode

VI - Obmade vodne infrastrukture

Z - Obmodja zelenih povriin

Ostalo

|| 50 O e

Figure 2: I ntended wuse o00f6 sl anmi(csiopuarIceS:paNrigakl Pl an)
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AT Povrgine razprgene posel i t| Ai areas of dispersed settlement
BiPosebna obmolj a B - special areas

CiObmolje centralnih dej avno|l Ci areaofcentral activities
EiObmolja energetske infrast]| Ei energyinfrastructure areas
FiObmolja za potrebe obr ambe| Fi urban areasintended for defence
FiObmolja za potrebe obr ambe| Fi non-urban areas intended for defence
GiGozdna =zmemljigl G i forest land

ITObmol ja proizvodni h dej avn]| Ii areasintended for manufacturing
KiKmetijska zemljigla K'i agricultural land

KliNaj boljga kmetijska zemlj | K1i bestagriculturalland
K2iDruga kmetijska zemlji gl a]| K2i otheragricultural land
LiObmolja mineralnih surovi n|Li mineral raw material areas

NT Obmol ja za potrebe var st v | Ni areasforprotection against natural and other disasters
nesrel ami

OiObmol ja okoljske infrastru Ofi environmental infrastructure areas
O0iOstala obmolj a OO i other areas

PiObmolja prometne infrastr ul Pi transportinfrastructure areas
UiObmolja stanovanj Ui residential areas

SiUrbane povrgine Si urban areas
ViPovrginske vode Vi surface water

VITObmol je vodne infrastrukt d VIT waterinfrastructure area
ZiObmol ja zelenih povrgin Z 1 _green areas

Ostalo Other

North of the location the following manufacturing companies operate:
1 SECOMd.o.0.,
principal activity: 22.230 (Manufacture of produ@itsm plastic for construction);
1 GEN Energija d.o.o.,
principal activity: 64.200 (Activities of holding companies);
T GEN, d.o.o.,
principal activity: 35.140 (Electricity trading);
1 Saramati Adem, d.o.o.,
principal activity: 41.200 (Construction of residahtnd norresidential buildings);

East of the locabn the following companies operate:
1 KOSTAK d.d. Center za ravnanje z odpadki (IED installation),
principal activity: 36.000 (Water collection, treatment and supply);

At a distance of 80@,000 m from lie location, there are three IED installations: VIPYAIDEM
KRGKO d. d. , KRKA d. d. , and KOSTAK d. d.-tieddier e
lower-t i er maj or accident hazard (Seveso) in the

ar
ar
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2.3 Extent and other basic data concerimg the planned activities affecting
nature

The dataconcerning the activity are a summary of the document Project: Long Term Operation of
Krgko Nucl ear 7iTR023yENEK dblo.aNEK No( ESIRR 205, October 2021). A more

detailed description dhe activity is provided in the Environmental Impaasessment Report for the
extension of NEKO6s operatiMwmkallearinfaete lmek tfrraorrm a4 0K
net okolje d.o.o., Ljubljana, October 2021).

2.3.1 NEK technology

NEK produces hdahrough the fission of uranium nuclei in the reacfthe reactor consists of the
reactor vessel with its fuel elements which constitute the core. In the primary circuit, demineralised
water with boric acid circulates through the reactor. Under pregstagies the released heat into the
steam generatarIn the steam generators on the secondary side, steam is produced which drives the
turbine and this in turn drives the electricity generator. When the steam leaves the turbine it condenses
in the condaser which is cooled by water from the Sava. The ewsate is then pumped back into the
steam generators where it again turns into steam. Water from the Sava flows through the condenser
(the secalled tertiary loop), where it makes the steam condenseegarts surplus energy into the

river. All the reacto equipment and that of the corresponding primary cooling loop is located in the
reactor building which is also called the containment building because of its function.

The reactor vessel containing theel elements is tightly closed and under high pmessluring
operation. The power plantds operation must be s
when the planned refuelling is to be carried out. The period between two refuellingsdsticalfuel

cycle, which lasts 18 months at NEK. Aftihe end of each fuel cycle the spent fuel elements are
replaced with fresh ones. A fuel element usually stays in the core for at least two fuel cycles.

2.3.1.1 Primary Circuit

The primary circuit consists ofhe reactor, steam generators, reactor coolant pymgssuriser and

piping.

The heat released in the reactor core heats the water which circulates in the primary circuit. The heat
of the water is transmitted through the walls of the pipes in the gieaerators to the water in the
secondary circuit. Theirculation of the water in the primary circuit is ensured by the reactor coolant
pumps. The pressuriser maintains the pressure in the primary circuit and prevents the water from
boiling at the core. Alcomponents of the primary circuit are installedhia containment that isolates

the primary system from the environment, even in the event of an incident.

2.3.1.2 Secondary Circuit

The secondary circuit consists of: the steam generators, turbine, genavattanser, feed water
pumps and piping. The steam geaters are in fact boilers in which water from the secondary circuit
evaporates to steam to power the turbine. In the turbine the energy from the steam is converted into
mechanical energy. The generatonverts this energy into electricity and transfets the electricity

grid via transformers.

Spent steam from the turbine flows into the condenser where in contact with cold pipes it condenses,
i.e. is converted into water. The feed water pumps pumpvtter from the condenser back into the
steam genetar where steam is again produced.




UEArius
Supplement for Protected A ratoaaslifetimerfront 40 & 6(EYedrse n sfW@ui= 0f NEKO S

2.3.1.3 Tertiary Circuit

The tertiary circuit consists of: the condenser, cooling pumps, cooling towers and piping. The tertiary
circuit is intended for cooling the condensad removing the heat, which cannot be usefullysatili

for electricity production. The cooling pumps draw the water from the Sava into the condenser and

then discharge it back to the river. When the water flows through the condenser, it heats, dssit abso

the heat from the spent steam. Heating the sikeet er i s t he power plantds m
the environment as it can affect the biological properties of the Sava. This impact is limited by
administrative decisions specifying the permitahperature increase and the amount of water intake.

In the event of adverse weather conditions, the cooling towers are used. In extremely unfavourable
weather conditions, the power of the nuclear power plant has to be reduced to keep the set values
within the specified limits.

2.3.1.4 Basic technical data about thdacility

Basic technical characteristics are given in the tables below.

Table 1. Basic data about the power plant

Reactor type: Pressurised lightvater reactor
Reactor thermal power: 1994 MW
Gross electric power: 727 MW
Netelectric power: 696 MW
Thermal efficiency: 36.6%

Table 2: Basic data about the fuel
Number of fuel elements: 121
Number of fuel rods in a fuel element: 235
Fuel rod array: 16 x 16
Fuel rod length: 3.658 m
Cladding material: Zircaloy-4, ZIRLO
Chemical composition of fuel: UO;
Total quantity of uranium: 48.7 tonnes

Table 3: Basic data about the reactor coolant
Chemical composition: H.O
Additives: H3BO3
Number of cooling loops: 2
Pressure: 15.41 MPa (157 ata)
Temperature at reactor inlet: 287AC
Temperature at reactor outlet: 324AC

Table 4. Basic data about the control rods
Number of control rod assemblies: 33
Neutronabsorber: Ag-In-Cd
Composition percentage: 80-15-5%

Table 5: Basic data about the steam generators
Material: INCONEL 690 TT
Number of steam generators: 2
Pressure of steam leaving generator: 6.5 MPa (63.5 ata)
Steam flow rag¢ from both generators: 1,088 kg/s
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Table 6: Basic data about the turbine and generator
Maximum power: 730 MW
Inlet pressure of fresh steam: 6.4 MPa (63 ata)
Temperature of fresh steam: 280. 7AC
Turbine rotation speed: 157 rad/1500 rot./min)
Steam moisture at inlet: 0.10%
Condensation pressure (vacuum): 5.1 kPa (0.052 ata)
Average condensate temperature: 33AC
Rated power of generator: 850 MVA
Rated voltage: 21 kV
Rated frequency of generator: 50 Hz
Rated cos d: 0.876
Table 7: Basic data about the transformers
Block transformers
Rated power: 2 x 500 MVA
Voltage ratio: 21/400 kV
Unit transformers
Maximum permitted continuous power: 2 x 30 MVA
Voltage ratio: 21/6.3 kV
Auxiliary transformer
Maximum permitted continuous power: 60 MVA
Voltage ratio: 105/6.3/6.3 kV
2.3.1.5 Safety systems

Safety systems prevent the uncontrolled release of radioactive substances into the environment. A high
level of attention was paid to nuclear safety in the plodigganning the reactor and designing the
power plant The design of safety systems provides safety functions in all operational states, even in
the event of specific equipment failure.

The nuclear power plant is in a safe state if three basic safetificnadre met at all times:
effective reactivity ontrol (reactor power control),
cooling of the fuel in the reactor, the spent fuel pool and in the spent fuel dry storage,

confinement of radioactive material (prevented release of radioactive ahatdn the

environment).

The release of radioactiveaterial into the environment is prevented by 4 successive safety barriers:
The first barrier is the fuel (fuel pellets), which confines the radioactive material within itself.

The second barrier & waterproof cladding that encloses fuel pellets @estents leakage of

radioactive gasses from fuel.

The third barrier is the primary system boundary (pipe walls, reactor vessels and other primary
components) that confines the radioactive water factog cooling.
The fourth barrier is the containmdhat hermetically separates the primary system from the

environment.

The basic objective of the first three barriers is to prevent radioactive material from passing to the next
barrier, whereas the doth barrier prevents radioactive material from beratpased directly into
NEK6é6s surroundings.

Since the operation of safety systems in the event of a defect and failure or a very unlikely accident at
a nuclear power plant is paramount, all safety systara redundant (NEK has two trains of safety
systemy To comply with safety conditions and maintain safety barriers, the operation of only one

(
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train of safety systems is always sufficient. Furthermore, all safety systems and their individual
devices arsystematically tested during the operation of thegogant and during regular outages.

2.3.1.6 Spent fuel

Since it began operating, NEK has stored all spent fuel (referred to as: SF) inside the fence encircling
the power pl ant 8s t e enhfuab pool SFe)anl the suel ddandliognbuilding t h e
(FHB) as was foreseen in the power plantds origin
takes place via the active cooling system of the spent fuel pool. The set of safety upgrades that were
caried out included an improvement for the alternativeling of the spent fuel pool.

An analysis of possible improvements to the storage of fuel was part of the response to the Fukushima
accident by the nuclear industry and administrative bodies. dtfelfrom the conclusions of analyses

by NEK and the malyses and decisions of the Slovenian Nuclear Safety Administration that due to
new safety requirements, the introduction of dry storage for spent fuel constitutes an important safety
upgrade. The proped technical solution for dry storage of spent fsi@loted in the Resolution on the
National Programme for Radioactive Waste and Spent Fuel Managemeh2@P3§ReNPRRO16

25).

The main purpose of the dry storage building for spent nuclear fuel ¢h@otegical upgrade of the
temporary SF storage. Thatroduction of SF dry storage technology represents a safer way of storing

SF as the cooling system is passive, so no device, system or energy source is needed for cooling and
operation. Additionally, bth radiation safety and the robustness of the syst@mimproved. The

building and containers with spent fuel will be located on the NEK site, inside the fence encircling the
power plantoés technol ogical section.

Dry storage is a safer way of storing spfiel under the same environmental and radiatiowlions

as are prescribed in the existing operating licence. Dry storage is recognised worldwide as the safest
and most widespread technological solution for SF storage. In addition to the passivg iwmhiod,

better radiation safety and robustnesy, $IF storage also has other benefits, above all due to better
protection against intentional and unintentional negative influences or human acts.

After several years of cooling in the spent fuel podtR}f the SF is transferred to special canisters
(shown in the figure below), that are hermetically sealed and placed in a suitable overpack (for
transfer, storage or transport).

Krovni obroc

Pokrov MPC

MPC resetka

Podporni elementi

Plas¢ MPC

Figure 3: Spent fuel multi-purpose canister (MPC)
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Krovni obr ol Shield ring
Pokrov MPC MPC lid

MPC regetka

MPC fuel basket

Podporni elementi

Supporting elements

Plagl MPC

MPC overpack

NEKO s

These canisters in special storage overpacks are then placed in the SF dry storage building (shown in

the figure bedw). The building is divided into several areas: rpalation, technical and storage area.
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Figure 4. Floor plan of SF dry storage building

Tehnil nni prostor

Technical area

Prekladalni prostor (CTF)

Canister transfer facility (CTF)

Skl adi gl ni prostor

Storage area

Sprejemni i_manipulativni prostor

Acceptance, manipulation area

Spent fuel will remain stored in the building until a decision is made on the national strategy for SF
disposal or rgrocessing. After the 2021 outaghe spent fuel pool contains 1,376 spent fuel
elemens. The first phase of dry storage loading will be carried out in 2023, when the initial 592 spent
fuel elements are to be transferred. In the second phase in 2028, the next 592 spent fuel elements will

be transferred.

2.3.2 Safety Upgrade Programme

In compliane with Slovenian legislation in the field of nuclear safety (Rules on Radiation and
Nuclear Safety Factors) NEK has analysed the systems, structures and components from the point of
view of severe accides. Deriving from the analysis, NEK should take refisonable measures to
prevent and mitigate the consequences of severe accidents within the set deadlines. Following the

accident at Japanoés

Fukushi ma

Dai i ¢ hgivenphmlwe r

priority. Based on the URSJV Decision N8h70-11/2011/7 of 1 September 2011, a severe accident
analysis and preparation of a programme of safety upgrades was demanded.

Even prior to the accident in Japan, NEK was already implementing cepgiades, such as the

installation of a third dieselegerator to power the safety systems. In October 2012, the European
Commission published a final report containing the results of the extraordinary safety reviews of all

(

pl



QUUAFIUS
Suppl ement for Protected Aratonablifetimerfront 40 o 6(Evedrse n W 0f NEKOGs (

power plants, which confirms th&tEK achieves extremely good results and is adequptelpared
for extreme events.

NEKb6s spent fuel pool and the reactor core are
the surrounding environment in the event of a nuclear accident. Jém fuel storage strategy
changed due to the latestents and findings from the Fukushima accident, and because of the revised
Resolution on the National Programme for Radioactive Waste and Spent Fuel Management for the
Period of 2016 2025. In 2023, theroject to construct dry spent fuel storage wilcbenpleted. It will

further enhance nuclear safety and minimise the risk of potential accidents in the spent fuel pool.

On the basis of its own analyses and the recommendations of international dayenisai
administrative bodies, NEK adopted certamorsterm and longerm projects. One of the shdaerm

projects involved purchasing specific mobile equipment (e.g.: diesel generators of different powers, air
compressors, water pumps, a vehicle fovitg). Different systems in the plant have beendittéth
appropriate connections for mobile equipment. As part of the-termg actions and based on the
URSJV Decision, a thorough analysis was carried out and a comprehensive upgrade programme for
the pevention of severe accidents and mitigation of tbemsequences was elaborated which has been
completed in 2021, with the exception of the completion of construction of the dry storage and the
transfer of spent fuel (first campaign), which will be catmait in the first half of 2023.

2.3.3 Periodic Safety Revew (PSR)

The lonising Radiation Protection and Nuclear Safety Act (ZVi$,)Official Gazette of RS, Nos.

76/ 17 and 26/ 19) requires, in Article ehdu, t he
regular, comprehensive and systematic assessand monitoring of the radiation or nuclear safety of
a facility in periodic safety reviewso.

The frequency, content, scope, duration and method of performing periodic safety reviews, and the
method & reporting on such reviews are defined in the Rolkeshe safety assurance of radiation and
nuclear facilities (Official Gazette of RS, Nos. 87/11, 76/17). A successfully carried out PSR is a
precondition for extending the operational lifetime for a mmxh of ten years.

The aim of the periodic safety liew is for the operator of a radiation or nuclear facility to:

1 review the overall impacts of plant aging, the impacts of modifications to the facility, operational
experience, technical development, irtisaof changes on the site and any other potentjaddis
on radiation or nuclear safety, and to determine the compliance with the design bases, based on
which the operating licence was issued, with international safety standards and international
practiee, thereby confirming the facility is at least asesef projected during the design phase and
that it continues to be fit for safe operation;

1 use the latest relevant, systematic and documented methodology based on deterministic as well as
probabilistic @proaches to analyses and assessments of radiatiomiclear safety;

1 eliminate, at the earliest opportunity, any deviations from the design of the facility established
during a periodic safety review, taking into account their significance for nucfety.sa

1 examine and organise knowledge of the facititg processes, as well as the complete set of
technical documentation;

T identify and evaluate the significance for safety of deviations from applicable standards and best

international practice;

carry outall appropriate and reasonable modifications reguftiom the periodic safety review;

carry out modifications in such a way that a written assessment of the state of each item of content

is compiled, documented and supported by relevant analyses.

E
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In keeping with requirements NEK successfully carried toud periodic safety reviews, the first one

in 2003 and the second one in 2013. The comprehensive safety assessments, which are part of the
PSR, confirmed that the power plant is safe and that it is leaphbperating safely in the period until

the next BR. The third periodic safety review is currently in progress and will be completed in 2023.

2.3.4 Independent International Expert Reviews

NEK participates in a number of independent international expaews (missions), which examine

in detail all aspectef safe and reliable operation of the power plant. These reviews are carried out by
various organisations: IAEA International Atomic Energy Agency, WANOWorld Association of
Nuclear Operators andhurs.

The aim of the missions is to promote improeats concerning nuclear safety and reliability of
nuclear power plants through the exchange of information between foreign experts and NEK, and to
promote communication and comparisons between WANO nrsmBecomparison of one's own
practices with the glab experience and an objective assessment of the operation status are directed
towards achieving the highest standards of nuclear safety, availability and excellence in the operation
of nuclear power plas.

The auditors compared NEK with high operatiostaindards as defined by the nuclear industry in the

field of safety culture and human behaviour, organisation and administration, improvements in
efficiency and operational experience, operation, maartee, chemistry, work process management,
engineerig, configuration control, nuclear fuel efficiency, equipment reliability, radiological
protection, training and qualifications, fire protection, occupational health and safety, organisation and
measuresn the event of an emergency, and implementatiomtefriational recommendations. The
observers also observe the operational shift scenarios to assess the response of operating personnel to
potential unplanned events.

In the mid1990s, analyses of seledtaccident scenarios that go beyond design basideats were

also performed as part of the Level 2 probabilistic safety analyses for the power plant. These analyses
included situations with reactor core damage and containment failure, known as seigeata
analyses. These analyses provided a platfimmthe preparation of Severe Accident Management
Guidelines (SAMG). Furthermore, equipment was inspected and some modifications were made to
allow a more appropriate response both from the equipmenipearsdnnel in the event of such
accidents. Some exahes include: the strategy of flooding the space under the reactor vessel (wet
cavity) in the event of the reactor vessel meltdown, replacement of the recirculation sump strainer in
the containment and ¢éhmal insulation of the containment piping. After ghasing a simulator for
operator training and preparing the SAMG, NEK is able to perform emergency preparedness drills for
accidents that go beyond design basis accidents too. During the trainingsnatienfility of the

SAMG procedures was also tested.

Upon the invitation of the URSJV, the RAMP mission organised by the IAEA was held at NEK in
2001. The mission reviewed the scope and adequacy of the aforementioned analyses and guidelines
for severe addent management. The RAMP recommendations werealparitinplemented in the
postreview period, while the remaining recommendations required additional atepin analyses,

which were carried out by NEK in the framework of the action plan for thepfrébdic safety review

(e.g. generation, distributiaof hydrogen and risk management for the case of hydrogen explosion in
the containment in the event of a severe accident). As part of the action plan for the periodic safety
review, NEK also prepared spi&c grounds for emergency operating procedure (E@8tyuctions,

and revised the s@ints on the basis of analyses for these instructions. All of the actions from this
action plan were completed (reviewed and approved also by the URSJV as partemdndiff
administrative procedures).

11
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As part of the stass tests a review of severe accident management (equipment, procedures,
organisation etc.) was also carried out. Alongside the IAEA and WANO reviews in 2017 and 2019, a
review of the suitability of orgdsation for managing accidents was also carried louR018 the
validation of the new SAMG on the NEK simulator was successfully carried out.

2.3.5 Aging Management Programme

The Aging management programme (AMP) was drawn up as part of the Periodic Safety Re
(PSR2).

NEK has completed all actionsthatwgrear t of i ts periodic safety r e\
extended operational lifetime. In the administrative procedure, the URSJV approved the amendments

to the NEK safety report (USAR), and NEt€chnical specifications (NEK TS) referring to the

ext ensi on of NEKO&6s operati on a#/2009/28 e 20 Aprid 2012@MISJI V D
URSJV Decision No. 3576/2009/32 of 20 June 2012) and approved the entire Aging Management
Programme (AMP).

The NEK Aging Management Programme is based onediSlation NUREG1801, Generic Aging
Lessons Learned, Revision 2. The AMP program thus covers all passive aHifel@ygtems,
structures and components. The European AMP, prepared by the IAEA (lioteah&eneric Aging
Lessons Learned (IGALL) for Nuekr Power Plants) foresees that the aging programme also
addresses active components. NEK monitors active components in accordance witlcahedso
Maintenance Rule (10 CFR 50.65) and the Environmé&alification Program (1CFR50.49).

The review ofthe aging of active components and the maintenance itself were prepared on the basis

of:

i 10 CFR 50.65 Requirements for Monitoring the Effectiveness of Maintenance at Nuclear
Power Plants, Regulatouide 1.160,

| AiMonitoring the nEéfieactév&onéses aovof NMal ear Powe
NUMARC 9301,

| Al ndustry Guideline for Monitoring the Effe
Pl ant so, Rev. 4 A .

An important part of the AMP ewisted of the timéimited safety analyses (TLAA ahges), among
which the AMRTA-10 analysis fAUpdate of USAR Chapters 11
has shown that extending NEKOG6s operati odéol i f e
new environmental hazards and burdens.

The conpliance and integrity of the aging programme was reviewed in a number of missions:

T 2014, WANO Peer Review mission at NEK (AMP),

| 2017, IAEA OSART + LTO + PSA mission,

| 2017, NEK actively participateth the preparation of the national ENSREG TopicatrPe
Review (TPR) on Aging Management,

T 2019, WANO Peer Review of the NEK AMP.

A special programme for aging management was drawn up for the dry storage project.
All missions and the URSJV review alongth the subsequent decision demonstrated the congplia

of the aging programme with international recommendations and the Rules on the operational safety of
radiation and nuclear installations.
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2.3.6 The key safety characteristics of the power plant in 2021

NEK©®

Safety modifications and upgrades of NEK are notstligect of this assessment. They are only listed
ng what has been done i
operation. All the safety modifications and upgrades listedvbealepresent the latest state of
technology at NEK iiits present state.

wi t h t
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showi

prudent and focused saf ety
implementation of the safety upgrade programme, the safety level is improving orgaimgbasis,

as shown in the figure below, which shows toee damage frequency due to all potential internal
(equipment failure, pipe breaks, fires, etc.) and external (earthquakes, floods etc.) events. The figure
below shows core damage frequency for allnéveat NEK in the operating year by comparing
operatng history with the target values of US NRC and the IAEA for 2nd generation nuclear power
plants, indicated with the orange line, and target values of the IAEA and EU for new 3rd generation
power plantsjndicated with the grey line, as defined in the NEBNI/R (2009)16. Core damage at

NEK complies with the definition of the US NRC 10 CFR 50.46, Section 1b. It is clear from the graph

that during the past 20 years core damage frequency has signifiexhibed, which is the result of

large investments inefety upgrades in the power plant. Essential upgrades were made in the areas of
earthquake hazard, flood protection, measures to mitigate the consequences of fires, provision of

additional power supplyasirces in the event of an emergency or loss obitéf power supply, and

others. As an example we can list the Alternative Ultimate Heat Sink (AUHS) with the new DEC
systems (
of risk in the past years and the planmledrease in 2021 are the result of the NEK Safety Upgrade

Programme.
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2.3.6.1 Major Modifications in the Primary Circuit

Replacement of steam generators

The replacement of the steagenerators was carried out as part of the powert pleaxaernisation,

which also allowed a 40 MWhcrease in the power plant output capacity. The modernisation
comprised a number of subprojects. The first one involved the design, manufacture, finishing,
asembling, testing and transporting of the new steanergtors. The second one dealt with safety
analyses and obtaining permits for the replacement. The third one, which was completed when the
outage began, involved building a comprehensive personneinggasimulator and analysing the
power plant responsen different situations. The replacement of the steam generators and the
installation of the simulator took place in 2000.

Introduction of a new system for measuring the temperature of the primary circit

The temperature measurement system for the pric@wlant had a bypass installed on the A and B
coolant loops that was connected to the hot, cold and intermediate legs and had a total of 30 valves.
Due to the difficultly of maintenance and the posgibibf leaks, all valves and bypass lines were
removel during the 2013 outage, whereas the temperature measuring sensors were installed directly in
the primary coolant pipe. This solution reduces the number of operational and maintenance
interventions anthe risk of primary coolant leaks.

Upgrade of reacta coolant pump motors

Both electric motors of the reactor coolant pump were renewed and upgraded. The control panel and
visual indicators for monitoring bearing temperature, oil levels in bearings atod wilorations have

also been modernised. The upgrémtek place in 2007 and 2010.

Replacement of the reactor vessel closure head

On the basis of operational experience in the industry, the reactor vessel closure head was replaced.
Materials with better @rrosionresistant properties and improved manufdaotyurprocesses ensure

safer and more reliable operation of the power plant. The reactor vessel closure head was replaced in
2012.

2.3.6.2 Major Modifications in the Secondary Circuit and electric systems

Replacement of the lowpressure turbines

NEK replaced botHow-pressure turbines, as they were wout and the production of electricity
needed optimisation. The new lgwessure turbines have a higher internal efficiency compared to the
old turbines, which ma® output power is approximately 3% higher and 0@/ more electricity

is produced. The replacement took place in 2006.

Replacement of the stator and rotor of the main generator

The modification involved the replacement of the stator part of thea@enéouter and inner housing,

core, winding, main amections with bushings, hydrogen coolers), stator cooling water system,
hydrogen temperature control valve, local alarm panel, installation of a new hydrogen dryer and the
modernisation of control ingtmentation with data transfer to the main controhrtoo

NEK decided to replace the rotor of the main generator, taking into account the estimate that all
generator subcomponents are designed and manufactured feyear30perational life span under
normd operation conditions and reliability. The generataor was replaced with a new one that has
better characteristics in terms of efficiency and reliability. The stator and rotor of the main generator
were replaced in 2010 and 2012.

14
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Replacement of theturbine regulation and protection system (turbine ogerating and monitoring

system)

The old digital electrohydraulic system (DEH) of the turbine control system was replaced with a new
programmable digital electrohydraulic system (PDEH), manufactured loyitheal supplier.

The installation of the new PDEidrbine operating and monitoring system also involved replacing the
turbine emergency trip system (ETS), control systems for steam superheating and moisture separation,
and the relocation of the operagirand testing controls for twelve valves of the stesaparation

system from the autonomous panel to the new PBSytem. The replacement took place in 2012.

Replacement of the exciter, voltage regulator and main generator switch

The third generator systeupgrade project involved replacing the exciter gredvoltage regulator of

the main generator.

The replacement of the main generator switch was one of the performed upgrades of the generator
system to enhance the reliability of the nuclear power gipetation. The project involved replacing

the main geerator switch with all its associated equipment and the replacement of overvoltage
protection. As the new generator switch requires neither water cooling nor compressed air for its
functioning, both theexisting compressor plant and the cooling systerthefold generator switch

were removed. The system was replaced in 2016.

Refurbishment of the switchyard and the replacement of the 40Kilovolt system buses

In accordance with the Agreement on Techni@apects of Investments, the switchyard was
thoroughy refurbished in cooperation with the system operator ELES. The refurbishment has already
begun in the 2010 outage and continued in the 2012 and 2013 outages when all the primary equipment
including ciraiit breakers, isolators and buses, and measuringantbl systems was replaced.

Some of the 40&ilovolt buses with insulating supports and portals were replaced in the section
stretching from the doubl e f ence nbéstatienetotheNEK an
NEK transformer field. The reptament of buses is the first phase of the joint project of NEK and

ELES in reconstructing the 4&@lovolt switchyard.

Installation and connection of the energy transformer

NEK replaced the main transfoer (400 MVA rated power) with a new 500 MVA one.€Th
bottleneck in electricity distribution to the grid is eliminated and the basic configuration of the power
plant with two transformers of equal power is restored. The replacement took place in 2013.

2.3.6.3 Major Modifications in the Tertiary Circuit and Subsystems

Extension of the cooling tower system

The design modification is the result of changes in the power plant and the environment. The cooling
system of the NEK tertiary circuit was improved with callgfchosen technical solutions. Four new
cooling cels (a new cooling tower CT3) were installed, and all the electrical equipment of the
cooling tower system was replaced. The replacement took place in 2008.

Reconstructions due to the constructionoft e Br egi ce HPP

Due to Bregice HPP, the |l evel of the Sava at th
a.s.l. As a result of these changed hydraulic circumstances, it was necessary to reconstruct certain
systems on the NEK site so that thewldostill operate inside the existing design bases following the
Savabés rise in level, and at the same time it h
and structures the normal way.

Modi fication to the damés hydraulic system
The modificaton required all the necessary mechanical, construction, electric and I&C activities that
are needed on the NEK dam due to the construct:i
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the Sava, upstream and downstream of the NEK dam, it was necessaryytout the following
interventions:

Construction part:

providing access to and arranging the dam surroundings,

expansion of the repository for the outage floodgates,

raising the pillars of the spillways and construction of a new bridge,

reconstructiorof the downstream foundation with an additional steel threshold,

install ation of additional guides on the damé¢
extension of the foundations of the crane tracks and

an additional embankment to complete the plateau of the expanded repository.

To T T To T Do I

Mechanical part:
supply and installation of downstream outage segmental floodgates (six new elements);
supply and installation of upstream outage floodgates (two new rolling segments);
supply and installation of new mobile lifting frames, 2 x 100 kN fomimalating the
downstream outage floodgates on the water channels using the crane track;
supply and installation of lifting tongs for grabbing and releasing elements of the downstream
outage floodgates; they hang from the mobile lifting frame;
supply and nstallation of a load transfer mobile hydraulic device for transporting the
downstream outage floodgates from the mobile lifting frame to the repository for the
floodgates with crane track;
supply and installation of equipment for the downstream outagddhies repository, which
encompasses a set of bases for installing the floodgates; and
A reconstruction of the hydraulic lifting equipment of the radial floodgates, which includes
electric, motor and hanrgowered hydraulic units, hydraulic cylinders angipg with
flexible pipes for flexible connections.

o Do Io Do I>

)

Electrics and control:

The current system for control and monitoring of the equipment on the NEK dam, which includes the
regulation of the height of the Sava by taking measurements of flows and levelseplaced by a

new system. Twavay data connections with the control e |
HPP were also set up, which enable the joint control of these dams together with the NEK dam.

Reconstruction of the Circulating Water (CW) system
To ensure the power plantds nor mal and safe op
construction of Bregice HPP, t he tertiary Cir
reconstructions including:
A installation of extra stop logs for isolagirthe CW inflow facilities, enabling maintenance of
the coarse screens and travelling screens and CW pumps;
reconstruction and modernisation of CW cleaning systerasnew device for cleaning the
screen racks (two new and more powerful machines);
CW 105TSCE001 travelling screens@06 modernisation (increased speed of movement of the
screens, modification of the safety valves);
installation of an extra pump for flushing the screens and extra nozzles for each screen;
replacement of the electrical cabinetsl anodification of the control system, upgrading of
measurements of water level differences on the coarse screens and travelling screens;
reconstruction of the CW deicing piping to prevent the accumulation of ice in the CW,
installation of a new pump to nmehe requirements of the functioning of the deicing system;
modification of the nozzles on the deicing piping (extra nozzles on the CW deicing piping);
renewal of the manipulation surfaces.

To oo o To Do Do I
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Reconstruction of the Essential Supply Water (SW) system

Duetot he construction of Bregice HPP it also becar
tertiary cooling system (the SW system), which ensures cooling of the safety components. The
reconstruction included:

the installation of extra barriers anathrequalification of the existing ones,

redesign of the SW pumps control system,

installation of new working platforms,

upgrading or replacement of the existing sediment removal system,

modernisation of the system for measuring the level of silt in th&erthasin,

adaptation of the system of cathode protection for underwater structures and pipelines.

To T o To T Do

Reconstruction of the Pretreatment Water (PW) and Sanitary Drain Systems
Due to the construction of Bregi ce stdifRiéh ofithe was a
system of underwater wells, rainwater drainage and sewerage pipes:
1 Underground wells: in order to keep the water table at the same level as before gonstruct
three underground wells were built inside the diaphragm seal, with acconmgpanyinecting
piping to the existing pretreatment building.
1 Rainwater drainage system: demolition of the existing pumping station for rainwater drainage
and the constructioof a new one at the same location.
1 Faecal sewage system:
A construction ofanewgvai t at i onal di scharge above the
HPP dam at 153.50 m a.s.l.
A Replacement of the two existing submersible pumps.

2.3.6.4 Other designrelated modifications to improve safety

Improvement of the AC safety power supply (DG3)

The powerpaint 6 s AC safety power supply was improved
event of loss of the complete AC power supply (Station Black@BO). The upgrade of the safety

power supply included the installation of an additional diesel genef2®B8)(with a power of 4
megawatts (6.3 kV, 50 Hz, starp time less than 10 seconds), which is connected to the MD1 or

MD?2 safety buses via a new &Bovolt bus (MD3). The upgrade took place in 2006 and 2013.

2.3.6.5 NEK Safety Upgrade Programme

Following thecompletion of the Safety Upgrade Programme, NEK is ready for severe accidents as
demanded by ZVISHAL (Official Gazette of RS, Nos. 76/17, 26/19) and the Rules on radiation and
nuclear safety factors (Official Gazette of RS, Nos. 74Md76/171 ZVISJIV-1). The Safety
Upgrade Programme was reviewed and approved by the URSJV in February 2012 with Decision No.
357011/2011/09. Already in 2012, NEK began to prepare project documentation for the Safety
Upgrade Programme and in 2013 it also filed applicationgte implementation of the first two
safety upgrade modifications (installation of a passive autocatalytic system for hydrogen
recombination and the installation of a passive containment filtered venting system). These two
modifications represent key smions for severe accidents and were approved by the URSJV in
October 2013.

Phase 1 Installation of passive autocatalytic hydrogen recombiners in the containment

The installation of passive autocatalytic hydrogen recombiners limits the concentraérpladive

gases (hydrogen and carbon monoxide) in the containment in the event of a severe accident. The
installed equipment does not require a power supply for its operation and therefore works even if the
AC power supply to the power plant completelydalhe safety upgrade ensures the integrity of the

17



QUUAFIUS
Suppl ement for Protected Aratonablifetimerfront 40 o 6(Evedrse n W= 0f NEKOGS

containment in the event of a severe accident. The installation of autocatalytic recombiners took place
in 2013.

Phase Ii Construction of the system for filtered venting of the containment

The installabn of passive venting (relief) of the containment ensures a minimum release (less than
0.1%) of radioactive fission products of the core (with the exception of noble gases), which are
released into the containment in the event of a severe accident, vehgressure in the containment
rises above the desidrasis level. In this way the integrity of the containment as a barrier preventing
the uncontrolled release of radioactive material into the environment is preserved. A dry filter system
was installed, ansisting of five aerosol filters in the containment, an iodine filter in the auxiliary
building, piping with a rupture disc, valves, an orifice, a nitrogen plant, a radiation monitor and the
necessary instrumentation. The primary objective of the motidices to maintain the integrity of the
containment by preventing it from collapsing in the event of severe accident that could result in
uncontrolled pressure increase. The system was installed in 2013.

Phase 21 Flood safety of NEK facilities

In 2012,design solutions were prepared to ensure flood safety of NEK facilities up to an elevation of
157.530 m above sea level, including in the event that the downstream and upstream embankments of
the Sava collapsed. Design solutions included passive an@ dlcibd protection elements. Passive
elements include the watertight external walls of buildings, the replacement of external doors with
watertight ones and the replacement of seals on penetrations through the external walls with watertight
ones. Active fbod protection is ensured with the installation of water barriers and check valves on the
drainage systems. The new NEK flood protection is designed and dimensioned so as to provide
functional protection even in case of earthquake of 0.6 g ground adoslerBhe project was
completed in 2017.

Phase 2 Construction of the emergency control room

The main reason for the construction of the emergency control room is to provide an alternative
control location, which allows safe shutdown and cooling of tweep plant if the main control room

is evacuated and control of the status in the containment in the event of a severe accident with core
damage. The construction of the control room was completed in 2019.

The new emergency control room provides an altermdocation for shutdown and cooling of the
power plant (if the main control room is lost); NEK is thus equal to comparable nuclear power plants
in northern Europe, which built similar bunkered emergency control rooms in the 1990s. More recent
nuclear paver plants already have this solution integrated in the basic design.

The emergency control room has additional instrumentation installed that operates independently of
the main control room and is used for control of the power plant in the event ofa aesigent.

Phase 2 Upgrade of the technical and operating support centres

Along with the construction of the emergency control room, an upgrade in the new technical support
centre (referred to as: OPC) was also carried out. The capacity of thegedistigrground shelter has

been increased while the new operating support centre (OPC) building provides the conditions
necessary for the loAgrm work and stay of a team of up to 200 people, even in the event of extreme
earthquakes, floods and other urlikemergencies. In addition to extra air filters, the building has a
new diesel generator which provides the centre with an independent power supply source. The
upgrade was completed in 2021.

Phase 2 Alternative cooling of the spent fuel pool

The projet included the installation of a new spray system (fixed distribution of nozzles for spraying
the spent fuel pool), a pool cooling system with a mobile heat exchanger (a new mobile heat
exchanger for alternative cooling of the spent fuel pool) and aupessslief damper in the fuel
handling building (FHB). The upgrade of the system was completed in 2020.
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Phase 2 Installation of bypass motoroperated relief valves of the primary system

This modification provides a flow path for the controlled reliéfthe primary system in design
extension conditions if the existing relief valves are not available. Implementing the strategy for the
coordinated relief and feed of the primary system ensures cooling of the core, thereby preventing
damage to the core. €ldesign modification was completed in 2018.

Phase 2 Alternative cooling of the reactor cooling system and the containment

The main aim of the design modification was to install an alternative system fetelongesidual

heat removal. The primary futien of the new system is to remove residual heat from the reactor
cooling system in design extension conditions by removing the coolant from the hot leg of the reactor
cooling system, cooling via the heat exchanger and returning the coolant to they afldhie reactor
cooling system, and removing the residual heat from the reactor cooling system by recirculating water
from the containment sump back to the reactor cooling system. It is also possible to cool the
containment by spraying. The modificatioaswcompleted in 2021

Phase 3i Construction of the reinforced bunkered building (BB2) with additional water tanks

for removal of residual heat from reactor

The upgrade includes the construction of a new bunkered building 2 (BB2) with auxiliary systems an
the connection of various new systems within the new building to the existing NEK systems, buildings
and components. The BB2 building is designed to accommodate alternative safety injection system
(ASI), an alternative auxiliary feedwater system (AAF) aafety power supply to the BB2 building.

For the construction of this building including all the installed systems (AAF, ASI etc.) a special
building permit (No. 3510%8/2018/8 1093 and 3519/2018/6 109®4 dated 24 July 2018) was
obtained. Construittin was completed in 2021.

Phase 3 Alternative auxiliary feedwater system (AAF)

This upgrade is part of the third phase of the Safety Upgrade Programme and includes the installation
of an additional pump for filling the steam generators including pihgiand valves which allow the

new system to be connected to the existing auxiliary feedwater system. The new alternative system for
filling the steam generators will in design extension conditions or in the event of the loss of existing
auxiliary feedwatr system, provide an alternative source of cooling water for one or both steam
generators, allowing heat to be removed from the primary circuit and cooling of the reactor. The
design modification was completed in 2021.

Phase 3 Alternative safety injection (ASI)

This upgrade, also part of the third phase of the Safety Upgrade Programme, includes the installation
of an alternative safety injection system for injection of borated water into the reactor coolant primary
circuit. The system installed in thew bunkered building BB2 consists of a tank containing 1,600 m
borated water, a highressure pump and the main metqerated valve, the accompanying piping
connected to the existing NEK system and the equipment to support the system operation dnd contro
The project was completed in 2021.

Phase 3 Spent fuel dry storage (SFDS)

The spent fuel (SF) dry storage brings a technological and safety upgrade within the existing NEK
energy complex. In addition to the passive cooling method, better radiateiy aafl robustness, SF

dry storage also has other benefits, above all better protection against intentional and unintentional
negative human influences or acts. Spent fuel dry storage is a temporary and safer form of storing SF
duri ng NEKDOGs Iso gfterritashuitdown, hawevker, itiis not intended for permanent final
spent fuel storage. The dry storage is under construction and is expected to be completed in the first
half of 2023. The spent fuel dry storage is located in the technological pBEKf west of the

present spent fuel pool location.

Phase 3 Installation of high-temperature seals in the reactor coolant pump
The upgrade includes the installation of a new sealing insert in the reactor coolant pumps with high
temperature seals (HTSJhe HTS enable the power plant to better respond to a potential loss of
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complete AC power supply in case of disruptions in the supply of sealing and cooling water for the
reactor coolant pump seals, leading to leaking of the primary coolant. Install&tidit S thus
prevents the loss of primary coolant. The project was completed in 2021.

2.3.7 Removal of waste water

All waste water (communal, industrial, rainwater) from the NEK plant flows into the Sava via 9
discharges and 12 outlets. The developer has adgaireenvironmental permit concerning emissions

to water no. 3544103/200624 of 30 June 2010, changed by decision no. 3834081200633 of 4

June 2012, which summarises all the information about the discharges and the largest quantities
allowed and flow ates in the following table.

Table 8: Existing release points and discharges of NEK (source: Environmental permit)
Designation Largest annual

of the Tvpe of waste water Location quantity, daily
discharge yp (coordinates) |and 6-hour
(MM) average flow rate
26,002,500
V1 Industrial waste water GKX _ 88198 1,606 I/s
GKY = 540250
1,606 I/s
of which: of which:
V-1 MML |- Industrial waste water from outlet V1, GKX = 88332 iesgg?/ 000 mj
- . . - _ , S
Discharge of essential service water GKY = 540280 1600 I/s
- industrial waste water from outlet V12, NEK 2,500 mj/
V1-12 MM2 liquid waste reservoir GKX = 88320 1,600 I/s v
GKY = 540893 6,I/s
. . . . GKX = 88199
V2 - industrial waste water (flushing of rotating rake GKY = 540231
V3 - industrial waste water (discharge of fire protec) GKX = 88197
pumps) GKY = 540219
va - industrial waste water (essential service water| GKX = 88196
supply) GKY = 540243
V5 - industrial waste water (flushing of travelling GKX =88178
screen) GKY =540364
. . . : GKX = 88177
V6 - industrial waste water (pumping during an oute GKY = 540362
- cooling waste water and waste water from wat{ GKX = 88103 791,000,00
V7 treatment GKY = 540438| 22000 s
25,000 I/s
Of which:
- cooling waste water (ditarge of cooling water
through measuring point MM3) 331,000, 00
25,000 I/s
25,000 I/s
GKX = 88162
VI-TMM3 | in the period between October and April of the| GKY = 540400
following calendar part 460, 000, 00
25,000 I/s
25,000 I/s
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Designation Largest annual
of the Tvpe of waste water Location quantity, daily
discharge yp (coordinates) |and 6-hour
average flow rate
52,000,000
cooling waste water (NEK cooling towers throu 12888 :;:
measuring point MM4) _ '
V7-10 MM4 GKX = 88154
. . . GKY =540435(1 04, 000, 00
in the period between October and April of the 15.000 I/s
following calendar part 15.000 /s
waste water from water treatment (Discharge 6,000 mj/y
6l/s
from the water treatment tank through the 61/s
V7-11 r':/lel\ljtSr;’:lllsatlon tank through measuring point GKX = 88370
MM5 GKY =540418/9, 000 mj /vy
in the period between October and April of the g :;2
following calendar part
GKX = 88010
precipitation waste water (during outages also | GKY = 540582
cooling waste water from the boiler room) GKX = 88012
V8 pressure pipe 1 GKY = 540580
pressure pipe 2 GKX = 88014
pressure pipe 3 GKY = 540578
pressure pipe 4 GKX = 88016
GKY = 540576
V9 municipal waste water from the small commun|GKX = 87993 ; gl/s 000 mj/
MM6 treatment plant GKY = 540587 2'9 /s

NEKO s

In the table, discharges are marked with letter V and aauife.g. V1) and represent a release into

the Sava. Outlets are marked with the number of the discharge to which they are connected, and the
number of the outlet (e.g. V1), and denote a release from NEK. Measuring points are marked with

the letters MM ad a number (e.g. MM1).

Large cooling systemi CW (Circulating Water System) (outlets 7 and 10; discharges ¥ V7-7

and V7-10)

(

The large cooling system is intended for cooling the main condenser and the TC system (Turbine
Closed Cycle Cooling System), wehi is the actual system that cools the secondary components. The

flow rate of CW water through the TC systemis¥ s . When the Savadés flow r
the condenser is cooled with flowing water (outlet 7, dischaig®7-7). When the flow rat is lower

(less than 100 #fs, possibility of heating the Sava by more than 3 K) the flow cooling is combined

with the cooling towers which make use of the forced cooling of the tertiary system with ventilating
cooling cells (release point 7, discharge 110/7-10). In both cases the water flow through the
condenser is ca. 25%s.

Before and after being pumped the water is only mechanically cleaned. Chemicals are added only to
the TC system a mixture of sodium nitrite and sodium tetraborate, in a Gt®0/70. This system is
closed and has no direct connections with outlets or discharges into the Sava.

Small cooling systeni SW (essential service water supply system) (outlet 1; dischargé ¥1-1)

The cooling water cools the CC system (Componertli@gp System) via heat exchangers. The CC
system is intended for cooling components in t
the CC side of the heat exchangers of the CC system, molybdatefMs@dded to the watérin a

h e
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concentratia of 200 1,000 mg/l. As the system is completely closed, there can be no release into the
Sava. No dangerous substances are added to the small cooling system.

Buildings and equipment for water treatment(outlet 11; discharge 7 V7-11)

As its primary sorce of raw water NEK uses its own wells. NEK uses water for process purposes
from the following wells: the well on the right bank of the Sava (Partial Water Permit, No.-35536
31/2006 of 15 October 2009, Decision No. 3528620119 of 23 May 2013, and Desion on the
Modification of the Water Permit, No. 3553020182 of 22 June 2018); three wells on the nuclear
island, i.e. the left bank of the Sava (Water Permit No. 3388020264 of 14 November 2020), and

the well next to BB2 (Water Permit No. 35588/20203 of 9 September 2021). Water from the
public water supply is used as a reserve source of raw water. Before the raw water enters the water
treatment system it is mechanically cleaned with the Dual Media Filter (sand filter with sand grains of
different sizes and added anthracite). Water purified in this way is kept in two tanks-foegbeel

water (PW) and is later used for two purposes: as seal water for different pumps and as a source of
water for the system for production of deionised water wbiegins with wet filtration on filters with

filter inserts. From there the water is further purified throughlevel reverse osmosis modules and
continues through a softening unit (mixed ion exchanger). The final fine purification is achieved with
the relp of electrodeionisation (EDI).

During the periodic cleaning of the system (reverse osmosis, degassing, EDI), which NEK can
perform if the systembs parameters worsen (it

as citric acid and hydohloric acid are used. In this case the system is transformed in such a way that
waste water is collected first in the neutralising pool where the pH is constantly monitored and also
adjusted to the neutral value before it is finally discharged (i.e tdutland dischargei7Vv7-11).

WP (L) system (12; discharge 1 V1-12)

The WP (waste processing) system is a system intended for the treatment of liquid radioactive waste
where boron in the form of boric acid acts as a neutron absorber. The absorpgwtrofs controls
criticality of the chain reaction. Liquid radioactive waste coming from the primary circuit is
concentrated in the evaporator. The concentrate then dries and the liquid waste turns solid while the
evaporated water, which still contaimmall quantities of boron, is discharged into the first tank for
control of liquid radioactive waste. In the event that this waste water is safe in terms of radioactivity, it
is discharged into the Sava via outlet no. 12, which later joins with outlet-ribel small cooling
system) and flows out through discharge no. 1.

The second source of boron is in detergents that are used in the laundry for overalls. Due to the
possibility of radioactive contamination, the waste from the laundry is also collecthd second
control tank for liquid radioactive waste.

The main chemical that is added is therefore boric acid. The annual quantity of boron released in 2020

was 17 kag. This data is evident from NEKO®&s int

archve and can also be consulted via the environment engineer. The concentration of boron is
determined prior to each release. This fulfils the requirement from point 1.3 of the environmental
permit regarding discharges into water.

OTHER WASTE WATER

Waste wéer that is not measured is also created at this site (flushing of the rotating rakes, discharge
from the fire protection pumps, filter cleaning, flushing of the travelling screen and emptying of the
maintenance channels), sanitary waste water producetpioyees and waste water from the water
treatment.

Municipal waste water
The small waste water treatment plant is a biological treatment plant with an EKORDitotating
contactor. Municipal waste water from NEK flows into the treatment plant. Thellan capaci t vy
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PE, the average daily amount of waste water measured at the intake is cd. t4fgan operating
in 2001 and the discharged water goes into the Sava.

Basic technical information about the treatment plant:

WATER LINE:

primary setiihg in the Emscher settler, rotating contact@x, supplementary settler

SLUDGE LINE:

anaerobic stabilisation of sludge in the AEMmMsch

from the supplementary settler).

Waste water from NEK is dischargdttough a number of discharges, while monitoring takes place at

different measuring points. The discharges and measuring points are listed below and their locations

are shown on the figure below.

1 Discharge V1: essential service water (Y=540250, X=88198)

o Oulet V1-1: waste cooling water (essential service water) via measuring point MM1
(Y=540280, X=88332)

o Outlet V1-12: liquid waste tank via measuring point MM2 (Y=540893, X=88320)

Discharge V2: waste water from flushing the rotating rakes (Y=540231, X=88199)

Discharge V3: discharge of the fire protection pumps (Y=540219, X=88197)

Discharge V4: essential service water (Y=540243, X=88196)

Discharge V5: waste water from flushing the travelling screen (Y=540364, X=88178)

Discharge V6: pumping during an outage (¥6362, X=88177)

Discharge V7: discharge of cooling water (Y=540438, X=88103)

o0 Outlet V%7: discharge of cooling water via measuring point MM3 (Y=540400, X=88162)

o Outlet V7-10: discharge of cooling water via cooling towers via measuring point MM4

o Outlet V711: discharge from the water treatment tank via the neutralisation tank via
measuring point MM5

1 Rainwater is discharged via oil separators into the rainwater sewer system which ends up (via
discharge V8) in the Sava. All the oil separators have operationgegure and diary and are
checked on a regular basis.

9 Discharge V9: discharge from the waste water treatment plant (small municipal treatment plant
with a capacity of 700 PE) via measuring point MM6 (Y=540587, X=87993). Municipal waste
water flows into thesmall communal treatment plant whose discharge (V9) goes into the Sava.

E
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‘ AGENCIJA RS ZA OKOLJE
ATLAS OKOLJA S

Podlage ¥

N

N 0.'\
diharges and measuring points of NEK waste water

m 4.?., .
Figure 6: Locations of

AGENCIJA RS ZA OKOLJE SLOVENIAN ENVIRONMENT AGENCY
ATLAS OKOLJA ENVIRONMENT ATLAS

The permitted quantities of waste water from an individual discharge, the monitoring programme of
different pollution indicators and their limit values are defined in the Environmental operating permit
for Kr gko Nlantlregaading discharges into water (No: 35403/200624 of 30 June
2010), (No.: 3544103/200633 of 4 June 2012), (No.: 35441/20133 of 10 October 2013) and
(No.: 354402/20155 of 15 May 2015).

Permitted quantities for discharge V1.:

1 26,002,500 riyear

1 1,606 I/s (maximum daily flow)

1 1,606 I/s (maximum skaour average flow)

Outlet V1-1: waste cooling water (safety supply) via measuring point MM1 (Y=540280, X=88332):
1 26,000,000 riyear

T 1,600 I/s (maximum daily flow)

T 1,600 I/s (maximum sikour aveage flow)

Outlet V1-12: liquid waste tank via measuring point MM2 (Y=540893, X=88320):
1 2,500 nilyear

1 1,600 I/s (maximum daily flow)

1 6 I/s (maximum siphour average flow)

24



U anelill’s)
Supplement for Protected Areas for mtdhtes0 Fears e n sfW@ua. 0f NEK® s

2.4 Classification of activities according to the Rules on the assessment of
the accetability of effects caused by the execution of plans and
activities affecting nature in protected areas

Article 5 of the Rules on the assessment of the acceptability of effects caused by the execution of plans

and activities affecting nature in protectackas (Official Gazette of RS, Nos. 130/04, 53/06, 38/10

and 3/11, hereinafter: the Rules) states:

- The assessment of the acceptability is carried out for plans that may have a significant impact on
protected areas, either on their own or as cumulativadtsp

- Plans that may have a significant impact on protected areas are those which due to the
implementation of activities affecting nature, as set out in Annex 2 to these Rules, designate the
intended use of land or the modifications thereof (hereinafesignation of the intended use of
land), set out in Annex 1, which is an integral part of these Rules, and those plans which
designate or plan said activities affecting nature in protected areas, or in areas whose distance
from protected areas is smallbian the maximum area of remote impact specified for activities
affecting nature in Annex 2 to these Rules.

According to the Decree on the Classification of Buildings (Official Gazette of RS, No. 37/18), the
NEK complex is a built industrial complex. Aatling to the Rules, complex industrial buildings are
defined in Chaptell of Annex 2 as areas intended for manufacturing.

Table 9: Classification of the activity according to the Rules on the assessment of the acceptability of
effects caused by the execution of plans and activities affecting nature in protected areas (Official Gazette
of RS, Nos. 130/04, 53/06, 38/10, 3/11)

Activity affecting Area of direct Area of remote

Direct impact Remote impact

nature

impact (in m) impact (in m)

birds, bats,
Complex industrial ALL aquatic and
buildings GROUPS 100 riparian habitat 1000

types, beetles

Article 20 of the Rules further states:

- Remote impact is established if the plan envisages an activity affecting nature, as defined in
Chapterdl to XVIII of Annex 2 to these Rules, in the area of remote impact, except for those
types of activities for which the environmental impact assessment is mandatory in accordance
with the regulation governing the types of activities affecting the envirohthat require an
environmental impact assessment. For activities that require an environmental impact assessment,
the remote impact is established in an area twice as large as the remote impact area referred to in
Annex 2 of those Rules, unless findirfigam the field, detailed data on the implementation of the
activity or other factual circumstances indicate that the area of remote impact is different.

- The area of remote impact established for the specific activity affecting the environment may
differ atany time from the area of remote impact of an activity affecting the environment referred
to in Annex 2 of these Rules if this is based on findings from the field, detailed data on
implementation of the activity and other actual circumstances.

It follows from the above that the area of remote impact for the lifetime extension is 2,000 m
according to the Rules.
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There are no protected areas within the area of direct impact. There is one Natura 2000 site within the
2,000metre area of remote impact: VrbiSAC (S13000234); the distance from the site of the planned
activity is about 350 m.

Under Article 20 of the Rules, the area of remote impact established for the specific activity affecting

the environment may differ at any time from the area of remotadm@f an activity affecting the
environment referred to in Annex 2 of these Rules if this is based on findings from the field, detailed
data on i mplementation of the activity and ot he
water from the Sava.hE plant has 9 discharges through which waste water flows into the Sava. In
addition to the remote impact within a radius of 2,000 m as defined by the Rules, remote impact is
therefore also possible downstream along the Sava. It is assumed that the ramatefimpact
downstream along the Sava stretches 8 km downstream of the discharges from NEK, where the Sava
has been declared a Natura 2000 area (Lower Sava SAC, SI3000304).

Figure 7: Protected areas and areas of direct and reote impact on protected areas

Legenda Key

Obmolje posega Area of the activity
9SOLYQR REPRpMH Impact area

Obmol je neposrednega vpliva | Areaofdirectimpact100m
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