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On September 2021, Polish government declared that six pressurized water reactors with combined capacity of 6–9 GWe will be
built by 2040 to reduce Poland’s reliance on coal. Due to the adopted schedule, construction of the frst nuclear power plant will
begin in 2026, with the frst reactor capacity of 1–1.6 GWe to be operational in 2033.Te Polish authorities announced in 2022 the
selection of two locations and technologies for Poland’s frst commercial nuclear power plants. Westinghouse AP1000 reactor was
selected by Polish government to be built as the frst plant in the location of Lubiatowo-Kopalino, on the coast of the country. In
the meantime, Poland’s ZE PAK, Polska Grupa Energetyczna, and Korea Hydro & Nuclear Power have signed the letter of intent
to collaborate on the project that evaluates the feasibility of building South Korean APR1400 on Pątnów site in central Poland.Te
objective of this study was to acquire and examine the gaseous efuents released during the standard operation of the AP1000 and
APR1400 reactor technologies, with the primary goal of focusing on estimating the potential exposure of the general public. Te
efuents were calculated by using the GALE code based on each nuclear reactor technical specifcation. Te obtained results were
compared with those included in the Design Control Document for each reactor. Subsequently, the HotSpot software was used to
calculate the radiation risk for downwind areas by utilizing GALE code results as source terms together with specifc meteo-
rological data corresponding for each localization.Te results for AP1000 at Lubiatowo-Kopalino site and for APR1400 at Pątnów
site were analysed and compared in the study. As the study fndings were evaluated with the Polish radiation limits for the general
public, all doses remained below the legal thresholds. With no previous alike studies conducted, this research begins the analysis of
radiation impacts associated with the planned nuclear power plant in Poland during normal operation.

1. Introduction

With the implementation of the “2020 Climate and Energy
Package” and the “2030 Climate Target Plan” [1, 2] by the
European Union, the urgency for Poland’s energy sector to
embrace transformation has been catalysed. As energy de-
mand grows and climate challenges emerge, the develop-
ment of abundant, afordable, and environmentally
responsible energy technologies is considered one of the
most important goals for humankind in the years to come. In
this regard, nuclear power is considered as a viable option
for meeting the energy needs of the future generations. In

September 2021, the Polish government authorities an-
nounced the commitment to build six pressurized water
reactors with a total capacity of 6–9 GWe by 2040 [3]. Te
primary objective behind this decision is to decrease
Poland’s reliance on coal as an energy source [4]. Te
implementation schedule dictates that the construction of
the frst nuclear power plant will initiate in 2026. Te frst
plant with a capacity of 1–1.6 GWe should be operational by
2033. Subsequent units will be introduced at intervals of
approximately two to three years, in accordance with the
desired timeline. At the end of 2022, the Polish authorities
made an announcement, revealing the selected two locations
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and two technologies for the frst commercial nuclear power
plants in Poland [5]. Figure 1 illustrates the Google Earth
image displaying the planned nuclear power plant locations
in Poland. Te Government selected Westinghouse Electric
Company to build AP1000 nuclear power reactor in the
location of Lubiatowo-Kopalino, on the coast of the country.
In the meantime, Poland’s ZE PAK, Polska Grupa Ener-
getyczna, and Korea Hydro & Nuclear Power have signed
the letter of intent to coordinate on the project evaluating the
feasibility of building nuclear power plant of South Korean
APR1400 on Pątnów site in central Poland.

As the standard operation of nuclear power plants
(NPPs) involves the generation and release of radionuclides
into the environment, the decision to construct the frst NPP
in Poland has raised concerns among the general public and
regulatory bodies. Te nuclear power program’s primary
objective is to protect the general public and environment
against the potential risks posed by ionizing radiation from
nuclear materials and facilities [6]. Aligned with the fun-
damental safety principles laid out by the International
Atomic Energy Agency (IAEA) [7], this program emphasizes
a commitment to safety and the protection of both current
and future generations, given the operational lifespan an-
ticipated to span several decades.

Te radiation dose limits for the general public have been
established worldwide. To ensure adherence for in-
ternational standards, Poland has set its own dose limits
based on the recommendations of the IAEA. Te radiation
dose limits are set out in the Regulation of the Council of
Ministers adopted on 18 January 2005 on dose limits of
ionizing radiation [8]. According to the prescribed regula-
tions for general public, the permissible efective dose is
designated as 1mSv per one year. Te permissible radiation
exposure limits for the general public concerning specifc
organs are as follows. For the lenses of the eyes, the
equivalent dose limit is 15mSv. For all other tissues or
organs, the equivalent dose limit is 50mSv.Within the study,
the radiation doses resulting from the normal operation of
the planned AP1000 at the Lubiatowo-Kopalino and
APR1400 at the Pątnów site were calculated and compared
in relation to the Polish dose limits.

Several academic publications have investigated the
radiation exposure resulting from normal operation at
diferent geographic locations of APR1400 and AP1000
reactor designs. Specifcally, investigations into the APR1400
nuclear reactor operating in South Korea [9] and the United
Arab Emirates [10] highlighted adherence for regulatory
safety limits as resulting doses were signifcantly below
established thresholds. Additionally, a study concerning the
AP1000 reactor in China [11] found no observable radio-
logical impact on the surrounding ecosystem and public
health resulting from the plant operations.

Te studies related to nuclear energy in Poland deviate
from an explicit emphasis on the evaluation of radiation
exposure during standard operation of planned Polish nu-
clear power plants. For instance, paper [12] directs its at-
tention toward economy, society, and environment efects of
low-emission energy technology development in Poland,
including nuclear energy. However, the study did not

examine radiation exposure within its analysis section of
environmental efects. Instead, the examination encom-
passes subcriteria such as for instance carbon emissions,
waste generation, landscape alteration, and the potential for
failure or accidents. Another study [13] presents arguments
in support of nuclear power integration into the Polish
energy sector. Te study emphasizes considerations such as
energy security, economic competitiveness, energy ef-
ciency, and environmental impact; however, it also omits an
examination of radiation doses.

2. Materials and Methods

Figure 2 illustrates the schematic representation of the
adopted methodology frameworks employed in this study.

Based on the nuclear power plant technical character-
istics obtained from the Design Control Documents (DCDs)
for AP1000 [14] and APR1400 [15], the Gaseous and Liquid
Efuents (GALE) code was used to calculate the gaseous
efuents produced by the plants during normal operation
condition. Te GALE-PWR code consists of four codes that
compute the efuents from Pressurized Water Reactors
(PWRs) and Boiling Water Reactors (BWRs). Te gaseous
efuents are calculated in GALE using PWRGE (PWR
Gaseous Efuents), which is a subprogram of GALE. Te
computation of the source term for radionuclides released by
a nuclear power station during its normal operation is
performed using a Fortran-based program. Tis program
efectively utilizes a variety of input data. Te input in-
formation for the program was acquired during the research
process of this study, from the DCDs of both reactor types.
Te GALE-PWR is advanced software that performs so-
phisticated calculations essential to the nuclear industry
based on methodologies, including NRC RG 1.112 [16],
NUREG-0017 [17], and ANSI/ANS 18.1 [18]. Tis tool is
designed to build analytical capabilities by using a diverse
array of default values. Te calculation is based on four
components. Firstly, it relies on ANSI/ANS-18.1-1999 Tables
and Adjustment Factors, providing a solid and dependable
framework rooted in industry-standard data. As a result,
analysis is performed with precision and consistency. Sec-
ondly, the code investigates Release and Transport

Sites of planned NPPs in Poland

Figure 1: Google Earth image depicting the planned locations of
nuclear power plants in Poland: Lubiatowo-Kopalino on the coast
and Pątnów in the central region of the country.
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Mechanisms, exploring the complex processes governing the
dispersion and appearance of radioactive materials in liquid
and gaseous waste streams. A third component is the in-
corporation of Plant-Specifc Design Features to manage the
release of radioactive materials into the environment and
ensure the safety and sustainability of nuclear power plants.
Lastly, NUREG-0017 provides valuable insights drawn from
operational experiences of NPPs, enhancing the code’s
comprehensive approach. Te individual nuclide release
rates are calculated using equations presented in the user
guide of the program [19]. Presented below are descriptions
of some calculation methods employed by the GALE code
for the determination of specifc efuent rates, as outlined in
the code’s user guide. In terms of tritium release, the code

uses release rate of 1.48E× 1010 Bq/yr per MWth which is
based on a review of the tritium release rates at a number of
PWRs and specifc measurements at the R.E. Ginna plant.
Tis was made during the frst two core cycles, during which
this reactor operated 605 efective full-power days. Te
observed tritium buildup during this period was
5.217×1013 Bq. For the same period, 9.1× 105 MWd of
thermal power was generated. Using these data and con-
sidering an 80-percent plant capacity factor (according to
the GALE guidebook, this percentage of tritium is found in
the gaseous efuents released from the auxiliary building
ventilation system) and tritium decay, equation (1) shows
the annual average tritium release:

5.217E + 13 Bq
9.1E + 05

􏼒 􏼓(0.8) 365
d
yr

􏼠 􏼡 e−6.93E−01(1)/12.3)
􏼐 􏼑 � 1.591E + 10

Bq/yr
MWt

. (1)

Regarding the release of 14C, the code used the annual
release of 2.701× 1011 Bq based on measurements at 10
operating PWRs, with all specifc data included in code
guidebook. Te NUREG-0017 states that 14C reacts to form
volatile compounds, mainly CH, C2H6, and CO2, which are
collected in the waste gas processing system and released via
the plant vent. Additionally, 14C is released from the con-
tainment and auxiliary building vent due to primary coolant
leakage into the containment and auxiliary building. Re-
garding the calculation of 41Ar release, the code relies on the
data provided in Tables 2–40 of NUREG-0017, Revision 1,
which compiles available information on gaseous 41Ar re-
leases from operating PWRs. In accordance with this in-
formation, the code uses estimation that the annual quantity
of Argon-41 released from a PWR is approximately
1.258×1012 Bq. Lastly, the iodine release rates are de-
termined in the GALE code, considering two scenarios:

iodine release from building ventilation systems and iodine
released from the main condenser air ejector exhaust. Te
releases of 131I from building ventilation systems are
ascertained through measurements taken at various oper-
ational reactors during both routine plant operations and
plant shutdowns. Te NRC, the creator of the GALE code,
has collaborated with the Idaho National Engineering
Laboratory to acquire operational data pertaining to liquid
and gaseous waste treatment systems for specifc PWRs.
Detailed information can be found in the GALE code
guidebook. Tese measurements demonstrate a direct cor-
relation between the releases of 131I through building ven-
tilation systems and the concentration of 131I in the reactor
coolant. Equation (2) shows the release of iodine expressed
as “normalized” release that is calculated by the absolute
measured release rate in Bq/yr divided by the reactor coolant
concentration in μBq/g:
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Figure 2: Methodology of the study for the estimation of radioactive release during normal operation condition of the NPPs.
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RN �
RA

CRW
, (2)

where RN is the normalized release rate of 131I (Bq/yr/μBq/g);
RA is an absolute (measured) 131I release rate (Bq/yr); and CRW
is the measured reactor water 131I concentration (μBq/g).

Te radioiodine releases from the main condenser air
ejector exhaust are calculated by code based on secondary
side measurements at Point Beach Unit 1 ad Unit 2, Turkey
Point Units 3 and Unit 4, and Connecticut Yankee NPP.

Similar to the previously discussed normalized release
for building ventilation, the main condenser air ejector
exhaust radioiodine releases are directly related to the
secondary coolant 131I concentration. Equation (3) shows
the normalized radioiodine release for the air ejector
exhaust:

RN �
RA

CRW × PC
, (3)

where RN is the normalized efective release rate of 131I (Bq/
yr/μBq/g); RA is an absolute (measured) 131I release rate (Bq/
yr); CRW is the measured secondary coolant 131I concen-
tration (μBq/g); and PC is measured radioiodine partition
coefcient from secondary coolant water to steam in the
steam generator.

Te HotSpot software was used to calculate the radiation
risk to downwind areas by utilizing GALE code results as
source terms together with specifc meteorological data
corresponding for each localization. Tis code uses the
Atmospheric Dispersion Model (ADM) and Gaussian
Plume Model (GPM) to estimate compound release. Te
GPMmathematical form is shown in the following equation:

χ(x, y) �
Q

πσyσzμ
exp −

1
2

y
2

σ2y
+

H
2

σ2z
⎛⎝ ⎞⎠⎡⎢⎢⎣ ⎤⎥⎥⎦, (4)

where χ(x, y) is the ground level concentration (Bq/cubic
metre), Q is the emission rate (Bq/sec), x is the downwind
distance (m), y is the crosswind distance (m), σyσz represents
horizontal and vertical standard deviation (m), μ is the mean
wind speed (m/s), and H is the height of release point to the
ground level (m). Te Gaussian model is considered as the
most appropriate for calculating radioactive releases from
nuclear power plants into the surrounding environment,
primarily due to its ability to clearly describe the dispersion.

Te weather data from the nearest meteorological station
measurements were obtained from the open database [20].
Te datasets associated with both localizations comprised an
extensive aggregation of over 60,000 data points collected on
an hourly basis, covering the period from June 2019 to
March 2023. In this study, the methodological data were
analysed by using statistical Minitab software to fnd the
parameters required by the HotSpot code.

3. Results and Discussion

3.1. Source Term. Te source terms of radiation releases of
AP1000 and APR1400 reactors used in this study were
determined from internal calculations by using GALE

software after incorporating technical characteristics that
were gathered from the DCSs. Table 1 includes the gaseous
release rates of nuclides calculated by using GALE, along
with the comparison with the DCD for AP1000 and
APR1400 reactors.

Te calculated rates of efuent release were compared
with the ones outlined in the Design Control Document
(DCD) for each reactor. As the DCD serves as the ofcial and
comprehensive record of design requirements and is pivotal
for ensuring compliance with regulatory requirements of
many sorts, review of results of release with the rates in-
cluded in DCD for each reactor type was vital for a complete
analysis.

Te release rates of nuclides calculated in the study using
the GALE code were compared with the rates specifed in the
ofcial DCDs and are shown in Table 1 for APR1400 and
AP1000. It exposed that the release rates obtained in the
study demonstrate a similar trend within justifable ranges.
Moreover, it is noteworthy that the release rates determined
for the study and the rates outlined in the DCDs display
a similar order of magnitude for almost all nuclides. Several
values in Table 1 match the release rates of gaseous efuents
obtained in the study with those included in the DCDs. Tis
can be attributed to the utilization of input parameters
sourced from reactor DCDs for the study’s calculation in
GALE code. Tese identical parameters were employed in
both the study’s calculations and the release outlined in the
DCDs. Terefore, it is not unexpected for certain values to
coincide when utilizing the same input data obtained from
DCDs. Figure 3 displays the comparison of the gaseous
release between the reactors.

By examining Table 1, it becomes evident that Figure 3
can be seamlessly comprehended. Te reactors demonstrate
a similar magnitude in the release of gaseous efuents for
nearly all nuclides, with two exceptions: 90Sr, where the
release rate of APR1400 was found to be lower than of
AP1000 by one order of magnitude, and 135Xe, where the
release rate of AP1000 was identifed to be lower by one
order of magnitude than APR1400.

3.2. Comparison with Real Release Data. Te releases of
chosen elements from the NPPs are published regularly in
South Korea. Figure 4 illustrates a comparison between the
gaseous efuents calculated in the study during the normal
operation of the APR1400 reactor and the actual release of 3H,
14C, and 41Ar from the APR1400 reactor at NPP Shin Kori Unit
3 in South Korea over the years 2016–2022 [21]. Te fgure
illustrates that the releases are not constant, and each year, the
release rate can vary. Furthermore, it indicates that the release
rates calculated in the study exceed the actual data for any given
year. Tis discrepancy is advantageous for further analysis as it
prevents an underestimation of the releases, allowing for
a more accurate assessment of radiation exposure. Addition-
ally, it is important to notice that the comparison pertains to
just one particular unit of APR1400.

In terms of actual releases from AP1000 reactors, the
data are inaccessible. Currently, several AP1000 reactor
units exist in China and the USA. Te United Nations
Scientifc Committee on the Efects of Atomic Radiation
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Figure 3: Comparison of the gaseous efuents (Bq/yr) calculated by GALE code for AP1000 and APR1400 (noble gases: 41Ar, 85Kr, 131mXe,
133Xe, 133mXe, 135Xe; iodine: 131I, 133I).

Table 1: Comparison of the obtained gaseous efuents for APR1400 and AP1000 with DCD.

Nuclide Half-life APR1400 GALE calculations (Bq/yr) APR1400 DCD (Bq/yr) AP1000 GALE calculations (Bq/yr) AP1000 DCD
(Bq/yr)

3H 12.32 y 5.920 × 1012 5.920 × 1012 5.180 × 1012 1.295 × 1013
14C 5.71E3 y 2.701 × 1011 2.701 × 1011 2.701 × 1011 2.701 × 1011
41Ar 109.34min 1.258 × 1012 1.258 × 1012 1.258 × 1012 1.258 × 1012
85Kr 10.78 y 5.920 × 1015 1.813 × 1014 5.180 × 1015 1.517 × 1014
131mXe 11.93 d 8.880 × 1013 8.140 × 1013 7.400 × 1013 6.660 × 1013
133Xe 5.25 d 2.738 × 1012 2.590 × 1012 1.998 × 1012 1.702 × 1014
133mXe 8.39ms 5.180 × 1012 4.810 × 1012 3.219 × 1012 3.219 × 1012
135Xe 9.14 h 1.850 × 1012 1.887 × 1012 8.880 × 1011 1.221 × 1013
131I 8.02 d 9.620 × 1007 6.660 × 1007 7.400 × 1007 4.440 × 1009
133I 20.81 h 5.550 × 1008 8.510 × 1008 3.367 × 1008 1.480 × 1010
90Sr 28.90 y 2.331 × 1006 2.331 × 1006 4.440 × 1007 4.440 × 1007
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Figure 4: Comparison of gaseous efuents during normal operation fromAPR1400 reactor, as calculated in the study, with the actual release
of 3H, 14C, and 41Ar from NPP Shin Kori Unit 3 in South Korea during the years 2016–2022 [21].
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(UNSCEAR) has published data summaries from nuclear
plants worldwide, encompassing total releases of noble
gases, particulates, and iodine from 1975 to 2004. However,
these publications predate the commencement of com-
mercial operations at NPPs in China, leading to a lack of data
on releases from these AP1000 units. Moreover, data from
other sources are not accessible for the AP1000 units in
China. In the USA, there are two AP1000 units in Vogtle
NPP, with Unit 3 commencing commercial operations in
July 2023 and Unit 4 scheduled to start in 2024. As of now,
there are naturally no available data on efuents from the
normal operation of these units.

3.3. Meteorological Analysis. Te weather data for each site
contained approximately 60,000 hourly data points. In
order to obtain the parameters necessary for the HotSpot
code, the data were meticulously analysed using the
Minitab software.Tis involved the need to determine if the
dataset followed a normal distribution, subsequently
guiding the selection of the appropriate method for cal-
culating parameters such as wind speed, atmospheric
stability class, and wind direction. Te primary theoretical
framework employed by Minitab software for evaluating
data’s normal distribution was based on the utilization of
a p value test. It was verifed that all the data deviated from
a normal distribution, requiring the utilization of the
median to determine the wind speed employed in the
calculations for HotSpot. During the analysis, the four
seasons for two locations were individually examined to
determine the radiation doses resulting from the normal
operation of the NPPs under various weather conditions
existing in Poland. In order to accomplish this, the data
were divided into seasons employing predefned date
ranges that encompassed measurements taken: for spring
between March 20th and June 20th, for summer between
June 21st and October 23rd, for autumn between October
24th and December 21st, and for winter December 22nd
and March 20th. Te atmospheric stability class was de-
termined to be C—slightly unstable conditions, for all the
cases. Te meteorological parameters necessary for the
HotSpot analysis were categorized into four seasons for
each of the localization. Te details of the meteorological
data analysis are displayed in Table 2.

3.4. HotSpot. Figure 5 presents the calculated total efective
dose equivalent (TEDE) as a function of downwind distance
for all atmospheric stability classes (A–F) for the four sea-
sons: (a) spring, (b) summer, (c) autumn, and (d) winter,
specifcally for the AP1000 reactor at the Lubiatowo-
Kopalino site. Figure 6 showcases the TEDE values for
the APR1400 reactor at the Pątnów site across all four
seasons. Figures 5 and 6 demonstrate that, for both reactors,
the maximum dose distance was identifed as 0.65 km. Te
Atmospheric stability classes (A–F) are characterized as
follows: A—extremely unstable conditions, B—moderately

unstable conditions, C—slightly unstable conditions,
D—neutral conditions, E—slightly stable conditions, and
F—moderately stable conditions.

Table 3 presents the TEDE values calculated using the
HotSpot code for the AP1000 reactor at the Lubiatowo-
Kopalino site divided into four seasons and comparison to
the Polish dose limits established for the public. Table 4
shows the TEDE results for the APR1400 reactor at the
Pątnów site for four seasons and comparison with the Polish
dose limits for the public. Both tables also present the results
of the efective dose equivalent (EDE) to organs for two
analysed reactors throughout four seasons.

In Figure 7, the distribution of TEDE is presented on the
map for the APR1400 reactor at the Pątnów site during
summer season. Tis was achieved through the use of TEDE
contour plot from the HotSpot code overlaid onto a Google
Earth map.

Trough experimentation utilizing the HotSpot tool and
careful manipulation of various factors, an analysis was
performed to elucidate the underlying reasons behind the
consistently maximum dose distance, which was found to be
0.65 km and was observed across all seasons during the
calculations. It was concluded that the sustained constancy
throughout all seasons can be attributed to an unvarying
factor in the composition of the radioactive release for each
reactor, which remains unchanged and consistent in cal-
culations for each individual season. Moreover, the identical
value of maximum TEDE across diferent seasons is at-
tributed to the consistent composition of radioactive releases
and the incorporation of the same value of wind speed in the
calculation for some of the seasons. Te equivalent value of
the wind speed was obtained from the Minitab analysis.

3.5. RadiationDoses. Te comparison between the APR1400
reactor at the Pątnów site and the AP1000 reactor at the
Lubiatowo-Kopalino site was conducted by analysing the
results from Tables 3 and 4. Te fndings demonstrated that
both reactors, under normal operation conditions, emit
gaseous efuents resulting in TEDE values signifcantly
below the dose limits for the general public in Poland. Upon
examination of the AP1000 reactor at Lubiatowo-Kopalino,
it was recognized that the highest TEDE occurred during
summer season, with the value of 7.26 μSv. Te analysis of
the APR1400 reactor at the Pątnów site indicated that its
highest TEDE value was recorded during the summer and
autumn seasons, with a value of 8.37 μSv. Furthermore, this
value also represents the highest dose identifed within the
context of this research. Nonetheless, all the doses calculated
in the study were consistently observed to be notably lower
than the established efective dose limit of 1mSv. Te doses
measured for the APR1400 are higher, primarily due to the
greater electrical output of this reactor when compared to
the AP1000 reactor. Additionally, the study included cal-
culations of efective dose equivalent to organs. For the
AP1000 reactor at Lubiatowo-Kopalino, the highest ob-
served dose to organs was 1.44 μSv during the summer
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season. As for the APR1400 reactor at the Pątnów site, the
highest thyroid dose was found to be 1.65 μSv during the
summer and autumn seasons. All doses were determined to
be signifcantly below the limit set by Polish law, which is an

equivalent dose of 50mSv for the public. Outcomes strongly
indicate that the doses from AP1000 in Lubiatowo-Kopalino
and APR1400 in Pątnów during normal operation are no-
tably below the limits established in Poland.
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Figure 5: TEDE results as a function of downwind distance for all atmospheric stability classes (A–F) for AP1000 reactor at Lubiatowo-
Kopalino localization for four seasons. (a) Spring. (b) Summer. (c) Autumn. (d) Winter. Class C highlighted in red.

Table 2: Meteorological parameters found by Minitab statistical analysis for Pątnów and Lubiatowo-Kopalino sites.

Season Wind direction Pątnów Wind
direction Lubiatowo-Kopalino

Wind
speed (m/s) Pątnów

Wind speed (m/s)
Lubiatowo-Kopalino

Spring 270° W 0° N 4 4
Summer 270° W 22.5° NNE 3 3
Autumn 90° E 180° S 3 4
Winter 270° W 270° W 4 4

Science and Technology of Nuclear Installations 7
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Figure 6: TEDE results as a function of downwind distance for all atmospheric stability classes (A–F) for APR1400 reactor at Pątnów
localization for four seasons. (a) Spring. (b) Summer. (c) Autumn. (d) Winter. Class C highlighted in red.

Table 3: Results of maximum TEDE and maximum efective dose equivalent to organs for calculations of AP1000 in Lubiatowo-Kopalino
and comparison with limits for general public.

General public Dose limit
(mSv) Spring (μSv) Summer (μSv) Autumn (μSv) Winter (μSv)

Maximum TEDE 1 5.45 7.26 5.45 5.45
Maximum EDE to organs 50 1.08 1.44 1.08 1.08

Table 4: Results of maximum TEDE and maximum efective dose equivalent to organs for calculations of APR1400 in Pątnów and
comparison with limits for general public.

General public Dose limit
(mSv) Spring (μSv) Summer (μSv) Autumn (μSv) Winter (μSv)

Maximum TEDE 1 6.28 8.37 8.37 6.28
Maximum EDE to organs 50 1.24 1.65 1.65 1.24
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4. Conclusions

In the scope of this study, the radiation doses resulting from
the normal operation of the planned nuclear power plants in
Poland were meticulously calculated and subsequently com-
pared to the radiation limits established by the Polish regu-
latory framework for the general public. Te gaseous efuent
release rates were derived from internal calculations using the
GALE code. Te derived release rates demonstrate a close
alignment with themagnitudes specifed in theDesign Control
Documents for both reactor technologies. In order to assess
the impact of radioactivity resulting from gaseous efuents, the
HotSpot code was employed. Tis involved incorporating the
source term of nuclide release rates derived from calculations
of the GALE code, along with meteorological data specifc to
the respective locations. Te calculations within the HotSpot
software were individually conducted for the four distinct
seasons existing in Poland, namely, spring, summer, autumn,
and winter. Tis analysis encompassed the AP1000 reactor at
the Lubiatowo-Kopalino site and the APR1400 reactor at the
Pątnów site. A comprehensive examination demonstrated that
all radiation doses were signifcantly lower than the regulatory
dose limits set by Polish law. As one of the initial explorations
in its feld, this study ofers a contribution to insights into
public exposure during normal operation of the planned
nuclear power plants in Poland.
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