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LIST OF ABBREVIATIONS

Short name Full name
ad Amax The maximumsaund pressure level difference defined with instrument iropodsartiraad slow time
constant in dB
Ao Study limit
Au Vibration load for the judging time
Amax Maximum vibration load
£, D, K | Cardinal points (north, south, east west)
Ee Forest area for healthsagal and touristic destination
Eg Forest area for economic/business destination
EKD Preliminary Consultation Document
EOQOV Unified Natiorfalojection System
Ev Forest area to be protected
Gip Industrial zone
Gksz Commercial, services and business area
HESZ Local construction regulation
ISO International Standard issued by the International Organization for Standardization
Ka Groundhoise correction
Ko Correction due to fiomished premise
Kb Mining area
Kc Camping
K Corrections factor applied for calculation of noise caused by traffic
KhHt Waste treatment and depositorywaste treatment and neutralisation
Khszv Waste treatment and depository-avaate water treatment
Kimp Impulse correction
Kk?©° Area for traffic and public buildings
Kmg, Agricultural area
K ¥ Traffic and public utility area
K° -8M Issued by the Minister of Environiigrigter of Economy
K?° k Traclkbased traffic areas
K°u Traffic areas
Ksp Sport area
Kt. Issued by the general assembly
Kt Cemetery
Kion Narrow gauge correction
KVVME ¢ m Issued by the Minister of Environment and Water Mahdigéstearnf Health
Kz Specificrgen surface area
Kz-tem Cemetery
Kz-vsp Water sport facility
Kz-szp Recreation park
Kziszt Recreation farms
Kze Energy park
Lags Measured 95%sAund pressure level
LAa Lowest Aound pressure level of ground noise
Laeg Measured noise equivalestuhd pressure level for the reference time
LAeq, measured Equivalent-gound pressure level
LAImax Maximum-gound pressuvel defined with instrument impulse-¢hristat in dB
LAM Judging level
LA Mk © Level of judging noise from public road traffic
LASmax maximum-gound pressure level defined with instrument slowoi@ttintén dB
Lf Rural residential ateilage)
Lk Small town residential area
Lke Suburbia residential area (with gardens)
Ln Urban residential area
Lo Sound pressure level
LTh Noise load limit permitted in the vicinity of the plant
Lw Noise sound power level
M8 08§ MY Generagricultural area
M8V Agricultural areprotection zone for nature conservation
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Short name Full name

MAVIR Magyar Villamosenergiaipar:i Ctviteldi Re nd s
Hungarian Power Transmission Sypnatoric.

Mk Agricultural aredth gardens

MSZ Code of Hungarian Standard

MSZ I1SO Hungarian standard issued in conformity with the publications of by International Organization
Standardization

MVM Magyar Villamos MTvek ZzZ8rtk°rTen MTk°dR RG
Hungarian Electriéitg.

¥kt . Issued by the general assembly of the Municipality

P, G, AP Major parking lot/site, garage block, bus railway station

Paks 1. Nuclear power planitsplaned at Paks site

RMP Vibration measuring point

SzT Arrangement Plan

TSzT Settlement structural plan

bT 2 Code for technical road system

2 Resort area

V Water management area

V1 Danubeiverbed and embankment

V3 Flood protection objects zone

V4 Water managemaenmlls water management facilities

VE Water management forest zone

VK Central mixed area

VK Water management community zone

Vmg Agricultural zone

Vit Settlement centre mixed area

Vi (n framp Water management area flood protection zone e

Z Green area

Z1 Central park zone

Z2 Public park zone

Z3 Protected green area for agriculture

ZMP Noise measuring point
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15 NOISE AND VIBRATION

15.1 LEGAL BACKGROUNDAREA CATEGORMMITS

15.1.1LEGAL BACKGROUND

Laws

ActLIIl of 1995, general rules for the protection of the environment
Decrees

Decree 25/2004. (X11.20.) kwéhtailed rules for preparing stratageload majand action plans

Decree 27/2008. (XIKZYME ¢ Milefinition of ambient noise and vibration limits

Government Decree 284/2007. (>€2A3in rules on noise and vibration protection

Decr ee 29/ 2 06GMimethdd ¥t nitiga2ir®y nogise éafisdibn of outdoor equipments ssgilomoiseamuiement
Government Decree 314/2005. (XleRvijonmental impact study and integrated pollution prevention control (IPPC) licensi

process
Decree 93/20QKIl1.18.) KvVNnethod for defining noise emission limits and noise and vibration emission control
B°l cske Vill age Munesolation2a/2003t (XIl.-XhéahBaiildiag Reghlatisre mb |y

Dund ° | dv 8r Ci ty Mun i-cesoutnh 182606 (®IE05.k raradndedAveits eegsolotions 12/2007. (V.05.) KT
2/2009. (11.15.) KT 29/2009. (XI1.18.) KT, 32/2011. (XII.30.) 14/2012. (IV.30.) and 17[A0iR.°(\.3d.y i r L oc
Construction Regulation and Development Plan (btrooctwisg

Dunazentbenedek Village Municipa#tglution 2/2006.(11.4@gal building regulation

Dung zent gy°rgy Vil |l ag e-rddalution £0i2P0&. I(IlHa@pprovaba theeLocal IStrugtwred Rlamb |y

Duna z e n t \fligge Munigipality General Assambdjution 3/2005. (Il.4Zdcal Building Regulation (In concise structure)

El Rsz8Il-Fr@soViult i age 14 /-200alblilding(regulation0 1. ) Sz. ¥kt .

F8§cs8nkert Vill age Mesalitiani3/a083. [IVi29.) lo0Gat Deeeto@rent Rlan arel inderdl Building Regulatiol
G®der | ak Vi drdsdutoa 19R2004. (Xd loyaleBlildingyRegulation

Paks Municipalitgettlement Structural Plan and description adopted diy 26400&i (1. 12.) Kt., amended and edited in
concise structure by virtue of resolution 79/2011. (XI. 23.) Kt.

Paks Municipalityesolution 24/2003. (XI1.-3Rgks Local Building Regulation (In concise structure)
Paks Municipalitysolution 32308. (XIl. 12.)Y ocal Noise and Vibration Protection Regulation (In concise structure)

Usz-d Vill age Mu n-resdlupoa 12/2008. (VGAobat Buikding Régulstionand Lycal Structural Plan and
Settlement Development Plaowaipby Resolution 34/2006.

Standards

We applied the following standards for preparing the studies and calculations:
Ambient ground noise and background noise:

MSZ ISO 19962009: Acoustics. Description, measurement and evaluation of ambient noise
MSZ$0 199@:2009: Acoustics. Description, measurement and evaluation of ambient noise
MSZ ISO 19951995: Acoustics. Description, measurement and evaluation of ambient noise
MSZ 18150:1998: Study and evaluation of ambient noise

Noise caused by traffic:

MSZ 13831:1992: Measuring noise caused by traffic. Public road noise
b T-1.202: Calculation of public road noise caused by traffic
b T-1.209: Traffic counting at national public roads crossings and defining traffic dimension
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Baseline vibration:

MSZ 18163:1998: Vibration measurement. Study of ambient vibrations in buildings onto people
MSZ ISO 2041:1995: Vibration and impact. Definitions

Noise modelling:

MSZ 15036:2002: Sound propagation outdoor
MSZ 02904:1990: Calculating railway noisel tyusaffic
ISO 961-2:1996: Acousticattenuation of sound during propagation outdoors

15.1.2NOISE LOAD LIMITS

During the evaluation of results of noise load measurements we used the noise load limits presented in the
subpoints.

15.1.2.1Noise caused hyperation

Appendix 1 of Decree 27/2008. (XII.3EkyWM descri bes the noise |l oad | i mi
facilities in areas to be protected from noise.
Area to be protected from noise Limit of THfor IAMjudging level* (dB
daytime-82 h. at night 28 h.
1. |Resort area, health care areas among extraordinary areas 45 35

2. |Residential area (small #yp®, suburban, rural, group housing), among

extraordinary areas: area of education facilities, cemeteries, green area 50 40
3. |Residential area (metropgtis construction), mixed area 55 45
4. |Economic/business area 60 50

Comment:
* to be interpreted in accordance with MSZ B8t501ISZ 15036:2002 standards.

Tablel5.1.21: Noise load limits of technology facilities at the points of the study

Limits shown in the above table will be modified as a result of defining the following zones in accordance with
nr.32/2008. (X11.17.) adopted by Paks Municipality on the regulation for local noise and vibration protection
also appliedigtregulation.

Area to be protected from noiseise

: Construction zones 1in
protection zones
1.: Zone | &resort area
Kz- Green area among extraordinary aresgp, K&zt, Kitem
2: Zone Lk- Small towtype residentaiea

Lke- Suburbia residential area

Lf- Rural residential area

3.: Zone Ln- Metropolig/pe residential area

Vt- Settlement centre mixed area

Vk- Central mixed area

4.: Zone Gksz Commercial, services and business area
Gip- Industrial zone

(ony for residential buildings functioning in the area)

Tablel5.1.2: Zone categories related to noise load
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15.1.2.2Noise caused by traffic

Appendix 3. Dfecree 27/2008. (XII.3) KEMMM cont ains the Il imits for noi

protected from ngisee in Table 15-3.2

Limit (ITH for LA M kjudging level [dB]

Nose from speedways that belongatithel
public roadetworland main roadsnerarea
speedways owned by local municipaligerea
primanandsecondary main rodoiss rmilway
statio, mairrailwayinesand railway station, air
andnonpublictations

Noise frorminor roads that belong
the national public road netw
access and feeder roads owne
local municipaits and suburba
roads,minorrailwaylinesand railwa;
statios, airport and npablic statien

Area to be protected from nois|

Daytime At night Daytime At night
6-22 h. 2206 h. 622 h. 2206 h.
1. Resort area, healthezlated 55 45 60 50

areas among special areas
2. | Residential area (srmadintype,
rural, group housing), areas of

education facilities among speci 60 50 65 55
areas and cemeteries, green arg

3. | Residential area (metropgtis
construction), mixed area 65 55 65 o5
4, Business area 65 55 65 55
Comment:

tobe interpreted in accordance with Clause 1.1 of Appendix 3 of Decree 25/2004. (X11.20.) KvVM (detailed rules for preparin
strategiaoise load majand action plans and Clause 1.1. of Appendix 5.

Tablel5.1.23: Limits of noise load causetddfiyc in areas to be protected from noise
15.1.2.3Noise caused by construction

Power plant constructib@molishing operations will keep on going for a period longer than 1 year.

Appendix 2 of Decree 27/2008. (XINBEKYM presents the | imits of noi
demolishing works on areas to be protected freamenioideable 15:4.2

Limit (ITH for LAMjudging level (dB)
Area to be protected from noise (copstruction time: longer thanday)
daytime at night
622 h. 226 h.
Resort area, health care area among extraordinary areas 50 35
Residential area (small #yye, suburban, rural, group housing), 55 40
of education facilities among special areas and cemeteries, g
Residential area (large city structure), a mixed area 60 45
Business area 65 50

Tablel5.1.24: Limits for noise fraonstruction and demolishing works
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15.2 NOISE AND VIBRATION LOASSELINE MEASUREMENTS

Processed results of noise and vibration load measurements provide the basis for preparing the environmen
study, detailed modelling and delineating theangsact order that requirements specified in laws and standards
can be met. We attached the complete documentations related to the measurements to the present KHT. T
document presents also the results of previous studies and assessmeits tprépandgaurements1]15

15.2.1SCOPE OF THE SURVEY

As part the specific program we have performed the following tasks:

1 We have collected and assessed theamoisgbration load measuring data available for the site and its
environment.

1 We have perfoed noise measurements in the area located within the future noise and vibration load ir
zones on facades and along the work network to be protected at the site and on the planned power plar

1 We have also performed traffic count together wathrtireasorements at public roads.

1 We have performed vibration measurements on the assumed vibration load impact zone in order to de
baseline status.

1 We have performed baseline noise measurements at two points in the residential areasedext to the |
plant area.

15.2.2BASELINE NOISE LOAPASUREMENTS

Regarding noise protection, the areas of study are located within Paks residential area6alorignBoad n
suburban zones, and on areas north, east, west and east of Paks on the adjacent settlements that should be
from noise.

We analysed noise levels at the following measuring points for preparing the documents for the environment
licensing process for the new nuclear powsritglant

x 3 points at the borderline of the site (ZMP1, ZMP2, ZMP3)
x 1 point at the Ecoparéa (ZMP4)
x 1 point at the residential buildingsa&€BaBsmp a di stri ct next to the n

x 3 points at the residential buildings aCBaksmp a di st ri ct at the roa
Forr8smajor (ZMP6, ZMP7, ZMP8)

x 3 pointat the residential buildings in Paks city and at the residential buRtiagshafoagd the
railway line in Pa&k® ml Rd ( ZMP9, ZMP10, ZMP11)

x 2 points in Paks city on K°| esdi road (ZMP12
x lpointibung zent gy °r gy Vv iblildirggnextta highwaly . 6(Z&MB14)d e nt i al
x 1 point at Paks water sport facility (ZMP15)

x 3 points at the r esi denszentbededek (ENPLl6] ZIMPYH/sZMP1IB) Us z

x In front of the residential buildings at the Eastern and WestBaks[des mfk - strée{ZBIR18,
ZMP20)

x As supplementary measurements: 4 points in the area of Paks Nuclear Power Plant (ZMP22, Z
ZMP24, ZMP25).

x  As supplementary measurements: on the area to be protedlesl 8tfaka next t o Pak:
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Designated ise measuring points are displayed on the following oviggalidayout

ArlL

Dunakomidd
FrI0
QP17
B A ;MPIS J_\mls
padich
oo i Fati:z] Felint
5 MP 2
oo Paks 11 &2
A5 pod ™
P APIS

unasgNBldgy

Figurel5.2.21: Noise measuring poirgserall layofigure

We held measurementnifiise caused by operatib@MP-# points for studying noise emittBdksyNuclear
Power Plant.

We held measurements for anmoisetcaused by tradfang road sections next to residential buildings on Highway
6., and on the connecting and minor roads at 7 points EANIBG,atldl on the proposed measuring points (2
points: ZMPZAMP20), thus we identified tosmhl®ient traffic noise measuring points. Traffic count was also helc
simultaneously with the public road noise measurements. Most of the designatéutsrerasiadated on the
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potential supply routes. As detailed information is not available in the present planning phase we cannot precis
the future supply routes, as to this effect detailed logistic plans would be required, but heshgresumably t
traffic would emerge on the northern and southern direction &to#aend&imhe construction area can be
reached using public roads from M6 MotorwaggaiRaksh j uncti on t hrough Paks o

Otherambiennhoisemeasurementwere performed at ZMPR&hd ZMPABB points with the purpose to obtain
background load data for the subsequent noise modelling process. We tried to obtain results from as large ac
circle around the planned Plant, because at this poinweudittinee have exact information regarding the potential
extension of the impact zone.

We decided to use five addipoiral supporting theisemodellingrocessand four of theseeasuring pdrare

located in thower plant aremd ondZMP2)lin PaksCs 8 mpa settl ement in an obj
next to Palks. in thepower plant area (ZMP2H)eaestuaries of the warm water channel antibe(ZMP24)

at thespillover dam (ZMP22, ZM&#8pain transformsesf theinit We measured the noise caused by operation at
thepower plant aremdother environmentnaise Cs 8mpa vi |l |l age

The following tabl@ablel5.2.21., Tablel5.2.2., Tablel5.2.23.) present the noise limits to be observed at the
relevant measuring points based on the area or zone categories defined in accordance with the applicable dec
structural plans, development plans and local building:regulations

Area to be protected fron Limit Lrnfor Lamjudging level [dB
noise based on developm( Judging sound daytime @2 h. | at night 23 h
plans and local structura]  pressure levels ' '

Measuring poin| EOV coord. (X,

plans
ZMP1 137038, 63520
ZMP2 137281, 63492
ZMP3 137601, 63518
ZMP4 137721, 63461 Gip Lau 60 50+

ZMP22 136617; 63522
ZMP23 136317, 63524
ZMP24 136720; 63558
ZMP25 137637; 63651
Comment:

The judging sound pressure level shown on the gabthus the limits in the limit are shown in accordance with the values
defined in Appendix 1 of Decree 27/2008. (XI1.-8.y KMVM

* as specified by Decree 32/2008. (XII. 17.) it applies only on residential buildings functioning in the sarela twitdimgre is n

in the study

Tablel5.2.21: Noise load limits at the designated measuring@igimsaused by operation

Measyrlng EOV coord. (x,y AL?)?S? g:vglrggt)?gteeni glcz)arr: Judging sound s IJHfOIreL\/Aé\fJ[lggmg

points pressure levels - -
and local structural plan daytime @2 h. | at night 25 h.
ZMP6 137167, 63310
ZMP7 137563; 63283 Lf Lam 50 40
ZMP8 138063632461
ZMP15 138576; 63576 Kz** Lam (50) (40)
ZMP16 136252; 63837 Lf Lam 50 40
ZMP17 139982;639304 Lf Lam 50 40
ZMP18 138464; 63735 Vil Lam (50) (40)
ZMP21 137175; 63379 Lf Lam 50 40
Comment:

The table presents the judging sound plegsuig, thus the limits in the columns are the figures defined in Appendix 1 of

Decree 27/2008. (XII. 3.) kWM 1 . Noi se impact from Paks Nuclear Power Pl ¢

presented the limits of noise causedéyoop®r study of noise impact caused by Paks II..

** conservative approach, it is in fact not protected, and only areas identified in local decrees are undae pn@astion among
classified as AZOo green aree82/2008. (Xl 12)nohegusps shoun aseanareaur f ac e
under protection

*** conservative approach for protecting the dam keeper house, though the water management area is in éact not under protecti
there is no limit defined for it in the zayurycatestem

Tablel5.2.2: Noise load limits at the designated measuringthemgsvironmenti noise
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Measuring EOV coord. Area to be protected Judgement Limit Lyufor La Mk ©
points xy) from noise based on sound pressure judging level
development plans levels [dB
and local structure daytime @2 h. | at night 2% h.
plans
ZMP5 136547; 63360 Lf LA MKk © 65 55
ZMP6 137167; 63310 60 60

ZMP7 137563; 63283
ZMP8 138063; 63246

ZMP9 142020; 63596 Lk La Mk © 65 55
ZMP10 143116, 63674
ZMP11 146824, 63718 Lf
ZMP12 140540; 63457 Lke 60 50
ZMP13 140502; 63429
ZMP14 132232; 63178 Lf 65 55
ZMP19 140321,63438 Lke LA MKk © 60 50
ZMP20 140186;634714 65 55
Comment:
The judging sound pressure | evels LAMk?®, shown in the tab

Appendix 3 of Decree 27/2008. (XIl. 3:EkyWe measuring points along public roads were selected in such a way that they
can also represent the noise generated by operation and recreation facilities and can reach the residénass maldéngs along t
and with the help of these data thedaukd¢pad can be also determined later.

Base of reference of ZigPB21 3 , 19 road types: Ato noise arising from mino
feeder roads and suburban roads owned by the local municipality, rhileantnaileray station, the airport, apdbtion
stationdo is at the ZMP5 traffic junction, but we showed a

Base of referenceof ZVB1 1, 14, 20 road types: Ato noi speedwaysiownechbythd rom r oa
local municipality, inner area priority main roads and inner are subordinate main roads, bus and railwaylstatand main railwa
railway station, airport, anepnerb | i ¢ st opso.

Tablel5.2.23: Noise load limits at the designated measuringpdiigist noise caused by traffic
Ambienmoisemeasurements

The baseline noise corrections were defined in conformity with thé:I/88IB £8dridard as it follows

The purpose oétmeasuring series is prepare the baseline study prior the changes and prior to the implementati
given noise source (or several noise sources) and building(s), and to define the existing noise status (baselin
on this we can find out thegdsthe planned nuclear power plant would cause into the environment and the judg
of this environment.

Ground noise correction:

cC:
cC:

=2
cC-
cC-

where

Ka baseline noigmrrection
Ky, premise correction due to unsettled premise, which is not applied in the present case

The baseline noise correction was calculated with the following correlationship:
O phm @ pmh¥
where
i) 0 ki 0
I f  tdeeatiopls lower thatB3 then the noise from the measured noise source eguvatkprdssure
level cannot be determined independently from ground noise. ktthigciEse ¢annot be applied and the result

of the study cannot be detednin this case the studied noise equivstendAressure level is lower than the
ground noisesdund pressure level. (Legend: NH)

FilenamePAKSII_KHT_15 Zaj rezges_EN 1596



MVM Paki$. Zrt Environment impastudy
Implementation of new nuclear power plant unitstat Paks Noiseand vibration

Based on the implemented ground noise corrections we deteynuidgchthedund pressure level for every point
using the following correlationship:

where

LAqthe studied noise equivaleoiufd pressure level for the reference time
Kimpimpulse correction
Kwonnarrow gauge correction, which is not applied in the present studies

| mpul se correction should be applied if Athe dif/
maximum-gound pressure level measured with slow¢®)staret is@B or hi gher o, i . e.
Y0 oQé
Y0 0 0
where

Lamadmaximum-gound pressure level defined with instrument impulsengjdimhe) dB
Lasmadnaximum-gound pressure level defined with instrument slowoBténtén dB

0 — 0 0
o ¢
We apj#d the above described conditions for the calculations to determine the impulse corrections.

Ambient noise caused by traffic measurements
We assessed the ambient noise caused by traffic in accordance with Clause 1.1 of Appendix 3 of Decree
(XI1.B.) KvWM on detailed rules for preparing sinéedaad mspnd action plans.

Ambient noise caused by traffic was measured me@dalidg points using different measuring times.

Continuous (24 measurement was performed at ZMP20 measuringt , wher e At 0 measur |
ATO judging ti me. Measur i ng r-eoarjudging tone and alsotfor thentwo w ¢
times of the day.

Samplingype measurement was performed at ZMP9 point. Irt thisscasdt 6 measuri ng ti me

intervals: intervals for daytime measurements started gnom vdtBOAour continuous measuring intervals,
whereas at night started from B@ud® with-Rour measuring intervals. We applied wirdatitervals:

Daytime At night
1 interval 6:00 1. interval 22:060
2 interval 12:00 2. interval 00:R0
3interval 17:00 3. interval 02:41
Measuring intervals follow each other steadily in

KvWM and MSZ-1831:1992 standard, and have the same length and partial results measured in the relevant in
have the same gl in arriving at the final measuring results.

Section noise measurements were held at ZMP5, ZMP10, ZMP11, ZMP12, ZMP13, ZMP15, ZMP19 measuring

Daytime measuring intervals was selected bet®eand61&2hours ensuring that the continubosirl
measurements can always fall betwldenl1817 and 1&82hour period. Applying these measuring times we
performed total three measurements at daytime. For the night period we selected the measuring intervals ens
they always fall betw22r00 and 06:00urs, and reflect the two hours with the heaviest traffic. Thus we measur
the continuoushdurs starting at 05:00 a.m. and 22rght.
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We calculated corrections in accordance with Decree 25/2004. (X11.20.) KWWIBRANtBASFahBard as
described below. We determined the equisalert pressure levels measured in every interval adjusted with
ground noise using the following correlationship:

Dae pftC‘BL“J ozp m* 0

where

Lagyequivalentgo und pressure | evel bas

ti duration d@f fd€asuring interval, [s].

adj ust enelsunng intervat, [HB].

K = 0 if the measurement was held with continuous measuring methodtypel iseaglingg method or
daytiméntervatype measuring method.

K =-3dB if the measurement was held with nightyipternaabsuring method.

The relevantfAound pressure | evel cal cul atagdefined msodescripadb | i
above. The relevartoincdpressure level was determined at every point depending whether the studied road se
had reliable traffic data.

ZMP12 and ZMP13 measuring points are |l ocated in F
of Kand- K§8I by§affic and weeneld a traffec dtsmgadian Public Road Managemetbddmot
hold traffic count at these points, because these roads are managed by the municipality.

The noise for the given traffic status was determined at these poiiatitousimgchrrelationship.
1 ) &

We defined the relevasbénd pressure level at ZMP5, ZMP9, ZMP10, ZMP11, ZMP15, ZMP19, ZMP20 meas
points with the following correlationship:

; e
where
+ , , where
0 noisdevel calculated from the relevant traffic data
0 noise level calculated from traffic data counted simultaneously with the measurements

Measuring time intervai®afe load measurements

Measuring | Measurement starting  Measurement closing M .

point date/time date/time easurement duration Comment
ZMP1 2012.05.08 13:13 2012.05.08 13:13 15 minutes

ZMP1 2012.05.08 22:56 2012.05.08 23:11 15 minutes

ZMP2 2012.05.08 13:30 2012.05.08 13:45 15 minutes

ZMP2 2012.05.08 23:19 2012.05.08 23:34 15 minutes

ZMP3 2012.05.08 11:08 2012.05.08 11:23 15 minutes

ZMP3 2012.05.08 22:32 2012.05.08 22:47 15 minutes

ZMP4 2012.05.02 11:46 2012.05.02 12:01 15 minutes

ZMP4 2012.05.02 23:23 2012.05.02 23:38 15 minutes

ZMP4 2012.08.29 9:24 2012.08.29:39 15 minutes

ZMP4 2012.08.29 23:07 2012.08.29 23:22 15 minutes

ZMP5 2012.05.18 5:00 2012.05.18 6:00 1 hour

ZMP5 2012.05.18 7:00 2012.05.18 8:00 1 hour

ZMP5 2012.05.18 14:00 2012.05.19 15:00 1 hour

ZMP5 2012.05.18 18:00 2012.05.19 19:00 1 hour

ZMP5 2012.05.18 22:00 2012.05.18 23:00 1 hour
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Measuring | Measurement starting  Measurement closing | Measurement duration Comment
point date/time date/time
ZMP5 2012.08.29 5:00 2012.08.29 6:00 1 hour
ZMP5 2012.08.29 6:59 2012.08.29 7:59 1 hour
ZMP5 2012.08.29 14:00 2012.08.29 15:00 1 hour
ZMP5 2012.08.29 18:00 2012.08.29 19:00 1 hour
ZMP5 2012.08.29 22:00 2012.08.29 23:00 1 hour
ZMP6 2012.05.14 11:29 2012.05.14 11:44 15 minutes
ZMP6 2012.05.15 23:12 2012.05.15 23:27 15 minutes
ZMP6 2012.05.15 0:17 2012.05.15 0:20 15 minutes
ZMP7 2012.05.14 11:03 2012.05.14 11:18 15 minutes
ZMP7 2012.05.15 23:50 2012.05.15 23:55 15 minutes
ZMP7 2012.09.11 5:00 2012.09.11 6:00 1 hour
ZMP7 2012.09.11 8:33 2012.09.11 9:33 1 hour
ZMP7 2012.09.114:00 2012.09.11 15:00 1 hour
ZMP7 2012.09.11 18:00 2012.09.11 19:00 1 hour
ZMP7 2012.09.11 21:59 2012.09.11 22:59 1 hour
ZMP8 2012.05.14 10:38 2012.05.14 10:53 15 minutes
ZMP8 2012.05.15 23:54 2012.05.16 0:09 15 minutes
ZMP9 2012.05.16 6:00 2012.05.16 10:00 4 hours
ZMP9 2012.05.16 12:00 2012.05.16 14:45 2 h. 45 minutes The instrument broK
ZMP9 2012.05.164:48 2012.05.16 16:03 1 h. 15 minutes up the first
ZMP9 2012.05.16 17:00 2012.05.16 21:00 4h. rg‘f(j"cfn‘fzgfgt iy
ZMP9 2012.05.16 21:59 2012.05.16 23:38 1h. 38 minutes (2h. 45 min.
ZMP9 2012.05.17 0:20 2012.05.17 2:20 2 hours + 1h. 15 min).
ZMP9 2012.05.17 2:41 2012.05.17 4:41 2 hours Measurement repeat
due to former techni
problems
ZMP9 2012.09.03 6:00 2012.09.03 10:00 4 hours
ZMP9 2012.09.03 12:00 2012.09.03 16:00 4 hours
ZMP9 2012.09.03 16:59 2012.09.03 20:59 4 hours
ZMP9 2012.09.03 22:00 2012.09.04 0:00 2 hours
ZMP9 2012.09.04 0:15 2012.09.04 2:15 2 hours
ZMP9 2012.09.02:30 2012.09.04 4:30 2 hours
ZMP10 2012.05.14 5:00 2012.05.14 6:00 1 hour Afternoon measure
ZMP10 2012.05.14 9:00 2012.05.14 10:00 1 hour . ";]er_‘t f?”Edbfliue to
ZMP10 2012.05.15 16:32 2012.05.157:32 1 hour rggeg'tgz ol
ZMP10 2012.05.15 22:00 2012.05.15 23:00 1 hour also failed.
ZMP11 2012.05.10 5:00 2012.05.10 6:00 1 hour
ZMP11 2012.05.10 8:00 2012.05.10 9:00 1 hour
ZMP11 2012.05.10 16:00 2012.05.10 17:00 1 hour
ZMP11 2012.05.10 20:00 2012.05.10 21:00 1 hour
ZMP11 2012.05.10 22:00 2012.05.10 23:00 1 hour
ZMP11 2012.08.30 5:01 2012.08.30 6:01 1 hour
ZMP11 2012.08.30 7:00 2012.08.30 8:00 1 hour
ZMP11 2012.08.30 14:00 2012.08.30 15:00 1 hour
ZMP11 2012.08.30 18:00 2012.08.30 19:00 1 hour
ZMP11 2012.08.30 22:00 2012.08.30 23:00 1 hour
ZMP12 2012.05.29 5:00 2012.05.29 6:00 1 hour
ZMP12 2012.05.29 7:00 2012.05.29 8:00 1 hour
ZMP12 2012.05.29 14:00 2012.05.29 15:00 1 hour
ZMP12 2012.05.29 19:00 2012.05.29 20:00 1 hour
ZMP12 2012.05.222:00 2012.05.29 23:00 1 hour
ZMP13 2012.06.06 5:00 2012.06.06 6:00 1 hour
ZMP13 2012.06.06 9:00 2012.06.06 10:00 1 hour
ZMP13 2012.06.06 16:00 2012.06.06 17:00 1 hour
ZMP13 2012.06.06 20:00 2012.06.06 21:00 1 hour
ZMP13 2012.06.06 22:00 2012.06.06 23:00 1 hour
ZMP14 2012.05.24 5:00 2012.05.24 6:00 1 hour
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Measuring | Measurement starting  Measurement closing | Measurement duration Comment
point date/time date/time
ZMP14 2012.05.24 8:00 2012.05.24 9:00 1 hour
ZMP14 2012.05.24 14:00 2012.05.24 15:00 1 hour
ZMP14 2012.05.24 18:00 2012.05.24 19:00 1 hour
ZMP14 2012.05.24 21:59 2012.05.24 22:59 1 hour
ZMP15 2012.05.02 12:20 2012.05.03 12:35 15 minutes
ZMP15 2012.05.02 23:50 2012.05.03 0:05 15 minutes
ZMP16 2012.05.02 14:49 2012.05.02 15:04 15 minutes
ZMP16 2012.05.03 1:56 2012.05.03 2:11 15 minutes
ZMP17 2012.05.02 14:01 2012.05.02 14:16 15 minutes
ZMP17 2012.05.03 1:20 2012.05.03 1:35 15 minutes
ZMP18 2012.05.02 15:24 2012.05.02 15:39 15 minutes
ZMP18 2012.05.03:25 2012.05.03 2:40 15 minutes
ZMP19 2012.06.21 5:00 2012.06.21 6:00 1 hour
ZMP19 2012.06.21 7:00 2012.06.21 8:00 1 hour
ZMP19 2012.06.21 14:00 2012.06.21 15:00 1 hour
ZMP19 2012.06.21 20:00 2012.06.21 21:00 1 hour
ZMP19 2012.06.21 22:00 2012.06.21 23:00 1 hour
ZMP20 2012.06.19 6:00 2012.06.20 6:00 24 hours
ZMP21 2014.01.23. 15:09 2014.01.23. 15:24 15 minutes
ZMP21 2014.01.23. 22:05 2014.01.23. 22:20 15 minutes
ZMP22 2014.01.23. 13:46 2014.01.23. 14:01 15 minutes
ZMP23 2014.01.23. 14:07 2014.01.23. 14:22 15 minutes
ZMP24 2014.01.23.12:34 2014.01.23.12:49 15 minutes
ZMP25 2014.01.23. 11:51 2014.01.23. 12:06 15 minutes

Tablel5.2.24: Measuring time intervals

15.2.2.1Summary of results

Baseline measurement results are used as reference for noise emission plans for defining the permissible n
emission by construction technologies, machines and means of transportation used during the implementatior
ordetthat the compliance with limits can be ensured.

Noise measurements were trireblg performed throughout the measuring period, except some instable weatl
conditions. We could secure the standard measuring times, thus the assessment apaktiventelegaits rare
representative data.

Regarding ambient noise caused by traffic we can in general state that the noise caused by traffic on the fr
roads along residential areas is quite significant, and the traffic distribution detedmnsiytmambient noise
status of areas exposed to traffic. The baseline noise load of residential areas located next to heavy traffic
several times in excess to the noise load limits in effect in these areas. The heaviest trafficperdid6tare

and 089:00 a.m. and 151800 hours, but traffic keeps on receding in most measuring points, and comesto a h
night. Consequently, noise load and limit may be exceeded during these peak periods.

Baseline noise load in the envinbroheesidential buildings at @inei@embankment area is always below the
permitted noise load limits (no traffic is allowed).

The followingablel5.2.5, Tablel5.2.76 and Table15.2.2Z tablespresent the summary tables showing the
measured noise load data and nadsBnhits permitted to the direan be interpreted u3ialel5.2.21, Table
15.2.2andTablel5.2.23. (if the baseline limit is exceeded, it is marked with blue colour.)

FilenamePAKSII_KHT_15 Zaj rezges_EN 1996



MVM

Palds. Zrt

Implementation of new nuclear power plant unitstat Paks

Environment impastudy
Noiseand vibration

.| Area to be protected from noi . Calculated judging - S
Sr.Nr. Me(a)\;snutrslng based on local plans and J?gfslzgeslzsgi sound pressure leve Limit Lrnfor L/?jg\gudglng levels
P structural plans P [dB] [dB]
Daytime| Atnight| daytime82 h. | atnight 28 h.
1. ZMP1 55 54
2. ZMP2 52 47
3. ZMP3 53 47 50
4. ZMP4 48 46
4/a ZMP4* Gip Lam 46 42 60
22. ZMP22 59,2
23. | ZMP23 71,6
24. ZMP24 83,6
25. ZMP25 72,3
Comment:
*repeated measurement
Tablel5.2.5: Noise load and emission limdsse caused by operationmeasurement summary table
Area to be protected from Calculated iudain
9 Measuring noise based on local Judging sound sound resleJre?ev?e Limit Lynfor Lamjudging levels
Z points plans and structural pressure levels P [dB]
S [dB]
plans
Daytime| Atnight| daytime82 h. | atnight 28 h.
6. ZMP6 Lam 49 45
7. ZMP7 Lf Lam 48 46 50 40
8. ZMP8 Lam 53 48
15. ZMP15 Kz Lam 41 53 (50% (40)-
16. ZMP16 Lf Lam 55 45 50 40
17. ZMP17 Lf Lam 68 48 50 40
18. ZMP18 V] Lam 45 45 (50} (40)
21. ZMP21 Lf Lam 68,6 54,6 50 40
Tablel5.2.%6: Noise load and emission limatteer environmenti ngisamary table
. _|Area to be protected from noig . Calculated judging - s
Sr.Nr. Mea;urlng based on local plans and Judging sound sound pressure leve Limit Lynfor Lawjudging levels
points structural plans pressure levels [dB] [dB]
Daytime| At night | daytimé&22 h.| at night 28 h.
5. ZMP5 La MK © 70 63 65 55
5a | zZMP5* Lf La MK © 73 66 65 55
7la. | ZMPT7* La Mk © 53 48 60 50
9. ZMP9 67 63
9/a ZMP9* Lk 65 59
10. ZMP10 62 57 65 55
11. ZMP11 Lf 68 65
1l/a| ZMP11* Lf Lamice 73 65
12. ZMP12 68 61
13. | ZMP13 Lke 64 57 60 50
14, ZMP14 Lf 72 68 65 55
19. | ZMP19 64 58 60 50
20. | ZMP20** Lke LA Mk © 63 65 55
20/a| ZMP20**] 64 | 66 65 55
Comment:

*repeated measurement
** for total 24 hours

***for daytime 16:00 and night 20:00 hours

Tablel5.2.27: Noise load and emission liraitgironmenti noise caused by traffic summary table
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Correctionsalculations are presentdadiiel5.2.28 - Tablel5.2.237.
Figures in bracket cannot be determined as prescribed by regulations, or were not applied due to correlationshi

Comment : i f @LA deviati on i ssouhdopvessure Ievél ram the studliBd noigdelsaice t he n

cannot be deteined independently from ground noise. In thisoasetkon cannot be applied and the result cannot be
determined. In this case the studied noise eqseaiedtphessure level is lower than the groundsooisd phessure

level. Impulse cotreicon s hal | be applied if the Adifference between
Assound pressure level measured with slow (S) time codsEant asr3 sdeabgvb.e r 0 ,

Noise caused by operation was measuredlagp@MPnastype was at daytime continuous, impulsive and at night
continuous, permanent.

Daytime At night
LAeq LAE‘Q
Ka Ph Laa Laeq calculated Ka mh Laa Laeq calculated
measured measured
[dB] [dB]
51,1 | 3,72 2,4 | (48,7)] NH* 53,9 [ 587 1,3 | (52,6) | NH*

*cannot bdetermined independently from ground noise
Lam | Laeq | Kimp | (phmaxl L.ASmaxl Laimax Lam | Laeq | Kimp | q:)hmaxl LASmaxl Laimax
[dB] [dB]
55 | 51,1 | 407 | 61 | 581 | 642 | 54 | 539 [ (153 (23) [ 565 | 588

Tablel5.2.28: Corrections calculations dayinfdiP1

Noise caused by operation was measured-At ti®PRoise type was daytime continuous, impulsive, at night
continuous, permanent.

Daytime At night
LAeq LAeq
Ka (00]'N Laa Laeq calculated Ka (00]'N Laa Laeq calculated
measured measured
[dB] [dB]
472 | 094] 71 | 401 | 46,3 470 | 49 | 1,7 | 4573) | NH*

*cannot be determined independently from ground noise

Lam | Laeg | Kimp | Cpkmaxl LASmaxl Laimax Lam | Laeg | Kimp | Cphmaxl LASmaxl Laimax
[dB] [dB]
52 | 463 | 540 | 81 | 667 | 748 | 47 | 47 | 03| @7 | 557 | 574

Tablel5.2.2: Corrections calculations dayirdgme2

Noise caused by operation was measuree3gp@MPpPthe noise type daytime was continuous impulsive and at nigh
continuoupermanent.

Daytime At night
LAeq LAeq
Ka (00]'N Laa Laeq calculated Ka (00]'N Laa Laeq calculated
measured measured
[dB] [dB]
479 | 085[ 75 | 404 | 47 473 | 469 1,8 | (455) | NH*

*cannot be determined independently from ground noise

LAM | LAeq | Kimp | Cphmax | LASmax | LAImax LAM | LAeq | Kimp | Cphmax | LASmax | LAImax
[dB] [dB]
53 | 470 6 | 98 | 649 | 747 | 47 | 473 | 147 | 22 | 505 | 527

Tablel5.2.21Q Correction calculations day/ndipP3
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Noise caused by operation was measutisiiRl point, the noise type was both daytime and at night continuous,

impulsive.

Daytime At night

Laeq Ka mh Laa Laeq calculated

Laeq Ka ®h Laa Laeq calculated

measured measured
[dB] [dB]
46,1 | 0,19 137 | 324 | 45,9 444 | 2,49 36 | 408 | 41,9
Lam | Laeg | Kimp | Cphmaxl LASmaxl Laimax Lam | Laeg | Kimp | Cphmaxl LASmaxl Laimax
[dB] [dB]
| 674 [ 708 | 46 | 419] 367 | 55 | 484 | 539

48 | 459 | 227 [ 34
Tablel5.2.211: Corrections calculations dayirdghe4

Noise caused loperation was measured at-Zéint also for the 2nd measurement, the noise type was both
daytime and at night continuous, impulsive.

Daytime At night
LAeq LAeq
Ka (00]'N Laa LAeq calculated Ka (00]'N Laa LAeq calculated
measured measured
[dB] [dB]
411 | 099| 69 [ 342] 401 39,7 | -1,75| 48 [ 349 | 380
Lam | Laeq | Kimp | (phmaxl L.ASmaxl Laimax Lam | Laeq | Kimp | Cphmaxl LASmaxl Laimax
[dB] [dB]
| 135 | 554 | 689 | 42 | 380 447 | 67 | 514 [ 581

46 | 401 | 6

Tablel5.2.212 Corrections calculations dayin@dP4 2. measurement

Noise caused by operation was measuredGapdtPthe noise type was both daytime and at night continuous,

impulsive.

Daytime At night

LAeq L/-\E‘q

Ka (00]'N Laa Laeq calculated Ka (00]'N Laa Laeq calculated

measured measured
[dB] [dB]

443 | 1,02 68 | 375 43,3 398 | 03] 118] 28 | 39,5

Lam | Laeg | Kimp | Cphmaxl L.ASmaxl Laimax Lam | Laeq | Kimp | Cphmaxl L.ASmaxl Laimax
[dB] [dB]
| 123 | 596 | 719 45 | 395 56 | 84 | 515 [ 595

49 | 433 ] 6

Tablel5.2.213 Corrections calculations dayirdg/h® 6

Noise caused by operation was measureeat @i, the noise type was daytime continuous, impulsive.

Daytime
Loeq Ka (0 0] Laa Laeq calculated
measured
[dB]

50,2 | -386] 23 | 569 ] NH *
Lam | Laeq I Kimp I (phmax| LASmaxl Laimax
[dB]

592 | 592 | 1,93 | 29 | 626 | 655

*cannot be determined independently from ground noise

Tablel5.2.214 Corrections calculations day#iP23 supplementary measurement
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Noise caused by operation was measureel8t @i, the noise type daytime was continuous, permanent.

Daytime
Laeq Ka (0 0] Laa Laeq calculated
measured
[dB]

679 | 617 12 | 66,7 ] NH *
Lam I Laeq I Kimp I Cphmax| LASmaxI Laimax
[dB]

716 | 679 373 | 56 | 701 | 757

*cannot be determined independently from ground noise

Tablel5.2.215 Corrections calculations day@hP23 supplementary measurement

Noise caused by operation was measureeldt @, the noise type was daytime continuous, permanent.

Daytime
Loeq Ka (0 0] Laa Laeq calculated
measured
[dB]

803 | 489] 17 | 786 | NH *
Lam | Laeq | Kimp | Cphmax| LASmax| Laimax
[dB]

836 | 803 333 | 5 | 820 | 87,0

*cannot be determined independently from ground noise

Tablel5.2.216 Corrections calculations day#id24 supplementary measurement

Noise caused by operation was measureelat @ithe noise type daytime was continuous, permanent.

Daytime
mtj:jred Ka (0 0] Laa Laeq calculated
[dB]

723 | 559 14 | 709 ] NH *
Lam | Laeq | Kimp | Cphmax| LASmax| Laimax
[dB]

723 ] 723 1,00 15 | 730 | 745

*cannot be determined independently frormgismind

Tablel5.2.217 Corrections calculations day@hP2% supplementary measurement

Other ambient noise was measured-atptifie, the noise type was both daytime and at night continuaus, impulsive

Daytime At night

LAeq LAeq

Ka MPh Laa Laeq calculated Ka mh Laa Laeq calculated

measured measured
[dB] [dB]

455 | -045| 10,1 | 354 | 451 40,8 | 044 102 ]| 306 | 40,4

LAM | LAeq | Kimp | Cphmaxl LASmaxl LAImax LAM | LAeq | Kimp | Cphmaxl LASmaxl LAImax
[dB] [dB]

48 | 451 | 26 | 39 | 679 | 718 46 | 404 | 6 | 93 [ 515 | 608

Tablel5.2.218 Corrections calculations dayirdge7
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Other ambient noise was measured-8tptifie, the noise type both daytime and at rightimasus, impulsive.

Daytime At night

LAeq LAeq

Ka (00]'N Laa LAeq calculated Ka (00]'N Laa LAeq calculated

measured measured
[dB] [dB]

475 | 071 82 | 39,3 | 46,8 451 | 0,38 108 | 343 | 44,7

Lam | Laeg | Kimp | Cphmaxl LASmaxl Laimax Lam | Laeq | Kimp | Cphmaxl LASmaxl Laimax
[dB] [dB]

53 | 468 | 6 | 11 | 577 | 687 | 48 | 447 | 293 | 44 | 574 [ 618

Tablel52.219 Corrections calculations dayirdgh®8

Other ambient noise was measured dit5Zpbiht, the noise type both dagtichet night was continuous,
impulsive.

Daytime At night

LAeq LAeq

Ka (00]'N Laa Laeq calculated Ka mPh Laa Laeq calculated

measured measured
[dB] [dB]

359 [ 089 73 | 286 | 35,0 479 | 122 6,1 | 418 | 46,7

Lam | Laeq | Kimp | Cphmaxl LASmaxl Laimax Lam | Laeg | Kimp | Cp};maxl LASmaxI Laimax
[dB] [dB]

41 | 3501| 547 | 82 | 429 | 511 | 53 | 467 6 | 124 [ 584 | 708

Tablel5.2.2Q Corrections calculations dayirdghP 15

Other ambient noise was measured dit6Zpdiht, the noigge both daytime and at night was continuous,
impulsive.

Daytime At night

Laeg Laeq

Ka (00]'N Laa Laeq calculated Ka (00]'N Laa Laeq calculated

measured measured
[dB] [dB]

48,6 | 0,092 16,8 | 31,8 | 48,5 39,2 | -312| 2,9 | 363 | 39,2

Lam | Laeg | Kimp | Cpkmaxl LASmaxl Laimax Lam | Laeg | Kimp | Cphmaxl LASmaxI Laimax
[dB] [dB]

55 | 485 | 6 | 92 [ 654 [ 746 | 45 | 392 6 [ 94 | 522 | 616

Tablel5.2.21 Corrections calculations dayird$h16

Other ambient noise was measured dit74diat, the noise type both daytime and at night was continuous,
impulsive.

Daytime At night

LAeq LAeq

Ka (00]'N Laa Laeq calculated Ka (00]'N Laa Laeq calculated

measured measured
[dB] [dB]

63 | -0,001] 348 | 282 | 63 42,0 | 0,15 148 272 | 41,9

Lam | Laeg | Kimp | Cphmaxl LASmaxl Laimax Lam | Laeg | Kimp | Cphmaxl LASmaxl Laimax
[dB] [dB]

68 | 630 | 473 71 | 836 | 907 | 48 | 419 6 [ 96 | 600 | 696

Tablel5.2.22 Corrections calculations dayirdghe17
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Other ambient noise was measured-a84idint, noise type both daytime and at night was continuous, impulsive.

Daytime At night
LAeq LAeq
Ka (00]'N Laa LAeq calculated Ka (00]'N Laa LAeq calculated
measured measured
[dB] [dB]
40,1 | -0584] 9 | 31,1 | 39,5 389 | 433 2 | (36,9 | NH*

*cannot be determined independently from ground noise

Lam | Laeg | Kimp | (phmaxl LASmaxl Laimax Lam | Laeg | Kimp | qJ}kmaxl LASmaxl Laimax
[dB] [dB]
45 | 3952 533 8 | 523 [ 603 ] 45 [ 389 | 6 | 122 | 492 | 614

Tablel5.2.23 Corrections calculations dayirdgh®18

Other ambient noise was measured-atL4idiat, noise type both daytime and at night was continuous, impulsive.

Daytime At night
Laca Ka Pk Laa Laegcalculated Laeq Ka ®h | Laa Laegcalculated
measured measured
[dB] [dB]
63,3 | 0,01] 276 | 357 ] 63,3 54,6 | 0,03] 216 ] 33,0 | 54,6
Lam | Laeq l Kimp l QP hmax | Lasmax | Laimax Lam | Laeq | Kimp | 0P hmax | Lasmax I Laimax
[dB] [dB]
68,6 | 6329| 533 | 8 | 745 | 825 | 546 | 546 | 180 | 27 | 714 | 741

Tablel5.2.24 Corrections calculations dayirdgfP2 D supplementary measurement

Noise caused by operation was measureebgd@mpPnoise type both daytime and night was continuous, impulsive

Daytime At night
Laeq L La La Laeq Ka h La La
easured Ka (00} a eq calculated easured [00) a eq calculated
[dB] [dB]
69,0 0,00 31,1 37,9 69,0 65,7 -0,01| 28,4 37,3 65,7
68,7 0,00 31,7 37 68,7 63,8 0,00 30,2 33,6 63,8
68,7 -0,01 28,7 40 68,7
Lamke] K | Laeqi] Lamke K | Laeqx
[dB] [dB]
70 | 0,76 | 68,8 63 | 16 | 618

Tablel5.2.25 Corrections calculations dayirdghP5

Ambient noise caused by traffic was measure8 ateddiring poiand the noise type both daytime and at night
was continuous, impulsive.

Daytime At night
Laeqg Laeq
Ka (00]'N Laa Laeq calculated Ka (00]'N Laa Laeq calculated
measured measured
[dB] [dB]
68,7 -0,01 27,9 40,8 68,7 65,5 -0,02 | 24,6 40,9 65,5
70,8 0,00 34,4 36,4 70,8 61,6 -0,01 26 35,6 61,6
71,7 0,00 36,4 35,3 71,7
lamke K | Laeqld Lamke] K| Laequ
[dB] [dB]
73 | 228 | 7057] 66 | 5,16 | 60,96

Tablel5.2.26 Corrections calculations dayirdgh®5
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Ambient noise caused by traffic was measured atedgiliring point, with impulsive noise type both day and night .

Daytime At night
Laeg Laeq
Ka Ph Laa Laeq calculated Ka mh Laa Laeq calculated
measured measured

[dB] [dB]
54,3 -0,02 23,5 30,8 54,3 53,5 -0,05 19,6 33,9 53,5
51,5 -0,03 21,6 29,9 51,5 46,8 -0,05 19,2 27,6 46,7
53 -0,06 19,0 34 52,9

Lawkol K| laeqi] Lawmko K | laeqk
[dB] [dB]
53 | - | 5305|] 48 | - | 48728

Tablel5.2.27 Correctiorealculations day/niggMP7 2. measurement

Noise caused by operation was measureeBgd@iMPnoise type both daytime and night was continuous, impulsive

Ambient noise caused by traffic was measurefl ppifi¥Roise type both day and night continuous, impulsive.

Tablel5.2.28 Corrections calculations dayirdgh®P9

Daytime At night
LAeq LAEQ
Ka (00]'N Laa LAeq calculated Ka (00]'N Laa LAeqcaIcuIated
measured measured
[dB] [dB]
63,1 -0,03 22,1 41 63,1 53,0 | -0,013| 254 27,6 53,0
61,8 -0,03 21,2 40,6 61,8 51,5 -0,03 | 21,6 29,9 51,5
61,6 -0,04 20,5 41,1 61,6 56,8 | -0,033| 21,2 35,6 56,8
63,2 -0,01 27,4 35,8 63,2
Lamke K | Laeq] Lamke] K| Laequ
[dB] [dB]
67 | 465 | 625 63 | 11,3 | 513

Ambient noise caused by traffic was measuretiGrdiioise type both day and night continuous, impulsive.

Tablel5.2.29 Corrections calculations dayirdytfP9 2.measurement

LAeq Ka n [\ Laa LAeq calculated LAeq Ka n [\ Laa LAeqcaIcuIated
measured measured
[dB] [dB]
62,4 0,00 31,8 30,6 62,4 51,2 | -0,049] 19,5 31,7 51,2
61 0,00 32,1 28,9 61,0 48,4 | -0,035| 20,9 27,5 48,4
59,4 0,00 30,0 29,4 59,4 51,0 | -0,015| 24,7 26,3 51,0
Lapi | K |LsipilLaps | K | Lsiqs
[dB] [dB]
65 | 3584 | 61,10 59 | 12,07 | 47,34

Tablel5.2.230 Corrections calculations dayiridgh® 10

Daytime At night
Laeg Laeq
Ka (00]'N Laa Laeq calculated Ka (00]'N Laa Laeq calculated
measured measured
[dB] [dB]
61 -0,045( 19,9 41,1 61,0 57,6 | -0,053| 19,2 38,4 57,5
60,4 | -0,004| 30,3 30,1 60,4 51,1 | -0,012 25,5 25,6 51,1
Lamkol K| laeqdd Lamko] K | Lacqu
[dB] [dB]
62 | 2,83 | 58,9 57 | 456 | 52,4
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Noise caused by operation was measuredlapdME noise type both day and at night was continuous, impulsive.

Ambientoise caused by traffic was measured-ht pbIRt, noise type both day and night continuous, impulsive.

Tablel5.2.231 Corrections calculations dayiridgh®11

Daytime At night
Laeqg Laeg
Ka (00]'N Laa LAeq calculated Ka (00]'N Laa LAeq calculated
measured measured

[dB] [dB]
68,1 | -0,007| 28,2 39,9 68,1 66,3 | -0,013| 25,1 41,2 66,3
67 -0,005( 29,5 37,5 67,0 60,2 -0,05] 19,1 41,1 60,1
63,9 | -0,018| 23,8 40,1 63,9

Lamie] K| Laeqd Lamie| K| Laeqx
[dB] [dB]
68 | 0,88 | 66,7 65 | 3,36 | 61,2

Noise caused by operation was measuredlat @M, noise type both daytime and at night continuous, impulsive.

Tablel5.2.232 Corrections calculations day/indhP11 2. measurement

Daytime At night
LAeq LAEQ
Ka (00]'N Laa Laeq calculated Ka mPh Laa Laeq calculated
measured measured
[dB] [dB]
69,6 | -0,003|] 31,9 37,7 69,6 66,0 | -0,002| 32,7 33,3 66,0
67,5 | -0,001] 35,9 31,6 67,5 62,1 -0,01| 254 36,7 62,1
66,9 | -0,003 31 35,9 66,9
Lawmkol K| laeqi] Lamko K | Lacqk
[dB] [dB]
73 | 454 | 6816] 65 | 398 | 61,47

Tablel5.2.233 Corrections calculations dayirdgh® 12

Daytime At night
Laeqg Laeq
Ka (00]'N Laa LAeq calculated Ka (00]'N Laa LAeq calculated
measured measured

[dB] [dB]
69,6 | -0,004| 30,2 39,4 69,6 66,3 0,00 | 29,4 36,9 66,3
68,5 | -0,003|] 31,9 36,6 68,5 57,4 0,00 | 31,1 26,3 57,4
63,1 | -0,003| 31,3 31,8 63,1

Lavice] K| Laeqd Lamie| K| Laeqx
[dB] [dB]
68 | - | 678 61 | - | 608
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Noise caused by operation was measuredl8t @Mi®, noise type both daytime and at night continuous, impulsive.

Tablel5.2.234 Corrections calculations dayirdgh®13

Daytime At night
LAeq LAeq
Ka (00]'N Laa LAeq calculated Ka (00]'N Laa LAeq calculated
measured measured

[dB] [dB]
64,2 | -0,024] 22,5 41,7 64,2 61,7 -0,03| 21,9 39,8 61,7
65,1 | -0,021| 23,2 41,9 65,1 56,1 -0,01| 27,2 28,9 56,1
59,5 | -0,026] 22,3 37,2 59,5

Lamie] K| Laeqd Lamie| K| Laeqx
[dB] [dB]
64 | - | 635 57 | - | 567

Noise caused by operation was measuredldt @i, noise type both daytime and at night compulsivs,

Noise caused by operation was measuredlat @M, noise type lahtime and at night continuous, impulsive.

Tablel5.2.235 Corrections calculations dayirdghi14

Daytime At night
LAeq LAEQ
Ka (00]'N Laa Laeq calculated Ka mPh Laa Laeq calculated
measured measured
[dB] [dB]
70 -0,002| 33,1 36,9 70,0 70,1 0,00 | 33,9 36,2 70,1
70,2 | -0,004 30 40,2 70,2 62,1 0,00 | 33,8 28,3 62,1
68,5 | -0,003|] 32,3 36,2 68,5
Lawmkol K| laeqi] Lamko K | Lacqk
[dB] [dB]
72 | 20 | 69,6 68 | 3,72 | 647

Daytime At night
LAeq LAeq
Ka (00]'N Laa LAeq calculated Ka (00]'N Laa LAeq calculated
measured measured
[dB] [dB]
65,1 | -0,014| 24,8 40,3 65,1 62,9 -0,02 | 23,9 39 62,9
64,4 -0,015 247 39,7 64,4 55,1 -0,02 24,1 31 55,1
62 -0,011 26 36 62
Lavice] K| Laeqd Lamie| K| Laeqx
[dB] [dB]
64 | - | 640 58 | - | 575

Tablel5.2.236 Corrections calculations dayirdgh® 19
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Noise caused by operation was meastiviieRtpoint, noise type both daytime and at night continuous, impulsive.

Total 24 h. Daytime 16 hours
LAeq Ka (00]'N Laa LAeq calculated LAeq Ka (00]'N Laa LAeq calculated
measured measured
[dB] [dB]

61,5 | 0,002 346 [ 26,9 | 61,5 62,76 | 6,83 1,01 | (61,75)] NH

lamke K| Laeqd Lamke] K| Laeqx

[dB] [dB]
63 | 122 | 615 64 | 122 | 62,76

Nighti8 hours
LAeq measuretl Ka | Cph | Laa | LAeq calculated

[dB]
57 | -661| 1,07 [(5597]  NH
La mk © Ks | Lae q k9
[dB]
66 | 9.09| 57,04

Tablel5.2.237 Corrections calculations dayirdgh20

Location of the measuring points are predeig@dis.2.2 - Figurel5.2.212

ki kpatR

at o md nuglea power plant
Dundolyani River Danube
hor g § §fish ppnds k

Figurel5.2.2: TSzT cwiut section showing ZMRIP4 measuring points and their environig il §26]
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Kokfamsgf arm Kok8ny
Morvatanya farm Morvai
Ka paydif arm Kaj 8ri

Figurel5.2.23: TSzT cudut section showing ZMPFB8 measuring points and their environs@e il 26]
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Figurel5.2.%5: TSzT cedut section showing ZMP11 measuring point and its envi@nii&d]15
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Figurel5.2.26: TSZ cubut section showing ZMBUP13 measuring points and their environlefit $2@)

Figurel5.2.27: ZMP14 measuring point and TSait ceiction in the measuring point envirori®iit §26]
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g wader dpdrte fhciitp
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Figurel5.2.28: TSzT cudut section showing ZMP15 measuring point and its envi@)
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Biskar ® Biskai Ford
Figurel5.2.211 ZMP18 measuring point and Satit@éction in the point environméqjt [1520]
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—SN46.58045

Kokfamygf arm Kok8ny
Morvatanyd farm Morvai
Ka paydif arm Kaj 8§ri

Figurel5.2.213 ZMP21 measuring point and TSailt Ggction in the points environm&t [[150]

foe
2

ki kpatR

hor g § §fish ppnda k
Dundolyani River Danube

At o mei NEkal Power Plant

Figurel5.2.214 ZMP225 measuring points and TS@utseéection in the points environmémht [1%0]

FilenamePAKSII_KHT_15 Zaj rezges_EN 3396



MVM Paki$. Zrt Environment impastudy
Implementation of new nuclear power plant unitstat Paks Noiseand vibration

At ZMP15 measuring point the on noise load measured at night was significantly higher than the noise load me
daytime. Ah¢ measuring point the difference between daytime and night noise load figures was ~12 dB. Tr
ground noise load at night was due to continuous cricket chirpinglontiisaist giing spring amager in

green areas nextthe RiveDanubgard permanetype noise cannot be eliminated. As there was no other noise
source disturbing the measurement process, the LA95 95% frequency value (~30 dB) can be also measured
and this is characteristic to the entire environment of the nixgiasuring po

The kos95% frequency value is shown on every mé@guggsge:appendix), thus it can be easily compared with
the equivalentsdund pressure levels.

As the measured data can demonstrate, the eqesoaledtphessure levels measured at Paks northern and
southern sides are very close to each other, i.e. the noise status in certain times of the day is very similar a
studied areas. Thus we can conclude that noise load from traffic isalatdbeidenticern and southern parts of

the city.

Based on noise load figures and traffic count measured in Paks inner area we can state that almost identi
significant during peak traffic time) noise load hits the areas located neRdadthm\alike residential

buil dings on K°lesdi road. Thus we can state that
categories (Lf, Vt, LKk). The noise status of the analysed zones of the city will beninedaiylyndiseroad

arising from traffic.

15.2.3BASELINE VIBRATIONADDMEASUREMENTS

Regarding vibration protectiosfutg area is delineated by the River Badutmd water channel from the east,
Highway nr. 6 from the west, the service road in &aliBd\erl Plant from the south, and agricultural area from the
north.

We held vibration measurements in the vibration impact zone to define the baseline vibration level at the
measuring points involving typical objects that will most paitablyplem® throughout decades. We used 16
measuring points for preparing the baselireesthigyrel 5.2.31.

The following points were identified:

9 8 points at the site perimeter, 1 point next to the cold water channel, plus 1 referefi€e point; RMP 1

T l1lpointibuna zent gy ° r gy buldingsinbxeto Highway mr.6y RMP4.1.

1 1pointinPakss 8 mpa at the residential buildings (nex

T 1 point in Paks at residential buildings | ocat
6 and the lvay line); RMP 13.

T 1 point in Paks at residebundh@al db8&8ii drogd (pDea

and the railway line); RMP 14.
1 1pointinPalkBunaK® ml Rd at residenti al bui limk RMP45. (next
T 1 point in ElIRsz8l18s at the residenti al buil d
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Figurel5.2.31: Vibration measuring points overalfigya520]
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Assessment ofeasuring results

The present documentation does not shpwbiglated 3econd maximum + rms) data series measured at RMP
1-16 measuring point with regard to the volume of data. We present thgusdloabdtedra vation load) and
aw,m (Vibration load referring to the judging time) at every measuring point in three orthogonal directions.

Pakdl. plannedperatiorand mobilisation asgpoints RMP110

We selected the baseline vibration measuring points at northern, western, southern and eastérn sides of
planned operation asse RMPX. We also selected a measuring point at the potential location of the cooling sys
of Pak$l., next to ¢hcold water channel, this is RMP1 measuring point. We selected a reference measuring
marked aBMP10seeFigurel5.2.2.

{ ‘I;J?"" ! "i’c;
’;I T2 3

Figurel5.2.2: Vibration load measuring points in the construction ér&PREEEO]

When the measurements were held (May 8, 2012.) the preliminary measuring coordinates did not change. °
connecting element used for ttfeespot vibration measurements had the same position as the measuring poi
shown on the preliminary phptogra

The orthespot surveys at Pék®peration and mobilisation area were prepared on May 8, 2012.

We selected the measuring time ai.Raened operation area as 15 minutes daytime for the designated measuri
points (RMP1D), because hererthes no object to be protected against vibration load. Vibration may travel in t
nuclear power plant area to a limited distance in the soil, rel0ly iee8@s, and within this range there is no
object to be protected against vibration load.
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15.2.3.1Summary of results

Baseline measurement results are used as reference for planning vibration emission in order to determine vibr
emission permissilibr construction technologies, machinegamsl of transportation during the implementation
phae and ensure compliance with these limits.

Vibration load limits

When the baseline vibration load measuring results were assessed, we used the following and presently
vibration load limits.

Limits of vibration impacting people and loadblitiisgs are specified in Appendix 5 of Decree 27/2008. (XII.3.)
KVWME ¢ BeeTablel5.2.3L

Vibration study lim| . o
Vibratiorload limit (mm&

Sr.Nr. Building, premise (mm/3)
Ao Av Amax
Premise extremely sensitive to vibration (e.g.: operation room) 3,6 3 100
Residential building, resort, old people home, accomigaytime 682 h. 12 10 200
building, hospital, sanatorium, recreation premises night 26 h. 6 5 100

Cultural, religious facilities and premises (e.g. concert hall, church), n

kindergarten, clinics 12 10 200

Special premises in cultural, education, administration and office buil
classroom, computer room, library reading hall, engineering office, di 24 20 300
centre), auditoriums of theatres, movies, community arelas®hbigis

Shopping zones of points of sale, catering zones of restaurants, speq

sport facilities, corridors and halls of public buildings 36 30 600

Tablel5.2.3L: Vibration load limitareas to be protected

Vibration load\jAelevant to judging time: vibration load was calculated for every measuring direction and for tf
judging time, the unit of measuremeri: mm/s

The maximum level of vibration load)isti{@ maximum seéxl from the total series-ee806nd maximum values
of vibration load received from three directions, where the unit of meastirement: mm/s

Survey limitdAmaximum vibration level arising from an ambient vibration source as permittethis/dases, and in
the studied vibration can meet the requirements, in case of limit excess further studies are required to find ou
limits are met and the unit of measuremeht: mm/s

Assessment of measuring results and decision on-aitdi 82l 181-@31998: vibration measurement. The
maximum 30 second maximum values should be compared with aw, max AO, and Amax limits) as these val
measured in accordance with the standard titled "study of impacts of ambient vibrations in buildings onto peopl

There are three options

a) If aymaxO othen the studied vibration can me the requirements.

b) If aumax™> Avaxthen the studied vibration cannot meet the requirements.

c) If A<amaxO méthen the assessment shall go on in conformity with Point 3.5 of the standa
referred above.

Based on decrees, local structural plans, development plans and local building regulations, the vibration load
vibration load maximum values at vaeassring points are as it follows broken down to zone se&tairles
15.2.2:

FilenamePAKSII_KHT_15 Zaj rezges_EN 3796



MVM Paki$. Zrt
Implementation of new nuclear power plant unitstat Paks

Environment impastudy

Noiseand vibration

Sr. | Vibration | EOV coord. (x.Y| Vibration load Area to be brotecte AM AO
nr. | measuring maximum 1o be p Vibration load Vibration study
points aw,maxmm/g) | from vibration based o it (mmyg) limit (mm/g)
development plans an
local structural plans

day

time | atnightl daytime| at night

622 h | 226 h. 622 h | 226 h.
1. RMP1 138065;635871 1,25
2. RMP2 137615;634937 2,88
3. RMP3 137247;634911 0,98
4. RMP4 137038;63491( 0,67
5. RMP5 136941;635107 0,71 .
6. RMP6 136939;635207 0,90 Gip 20 20 24 24
7. RMP7 137217,6352771 0,80
8. RMP8 137575;635407 0,80
9. RMP9 137591;635183 0,93
10. RMP10 | 137999;635192 0,74
11. RMP11 | 132269;63180( 2, 21N / Lf 10 5 12 6
12. RMP12 | 135457;633103 0, 99N / Lf 10 5 12 6
13. RMP13 | 140189;634715 1, 04N / Lke 10 5 12 6
14. RMP14 | 142501;636269 1, 11N / Lf 10 5 12 6
15. RMP15 | 146838;63717( 1,55N / Lf 10 5 12 6
16. RMP16 | 165197;63427( 3,51N Lf 10 5 12 6

Tablel5.2.2: Vibration load limits and maximum vibratioaésighated measuring points

Summary of baseline vibration load study

As prescribed in Point 3.5. of MSZ-281639 98 st a n d avaldes should be repl@cedwitmthmings
value. At this point we do not follow the recommendations offered in the standard, because the vibration i
measured and assessed at the designated measuring point are usually loweT ieapL2pose/©f the present
studies is to disclose Haseline vibration statubdnPak planned operation area and on the area exposed to
potential vibration impact. Thus we decided to publish all relevant measured and calculated data as the best af

When we assessed the baseline vibratiomebmdement results, we used the vibration load limits specified ir
Appendix 5 of Decree 27/2008. (XII. 3Kyl irClause 3.df the relevant standard. Thus we can state for all
(RMP 116) studied measuring points that vibration arising/ifsoatidhesource (the existing nuclear power plant)
during the periodtioéstudy (May 8., 9., 11, 2012 jhenwbration caused by public road and railway traffic in the
planned impact zone of Raiksulted imibration load increase. Aftersttessment of all data measured during the
baseline vibration load study we can state that the vibration load for the measuring/judging time is lower
vibration load limit [avs AM] in all the three orthogonal directions and the maxinmuloadhsalbover than the
vibration study limit [aw, ¥#0] in all the three orthogonal directions.

Having analysed the vibraticoci#8e frequency analysis measuRatksit planned operation atba typical
frequency ranges (in all the thitesgonal directions) arel®8Hz; 2Hz; 5MHz.

The peaks near the 1 and26ange angbrations caused by pieces of equipm@ng at various distances from
the measuring points. ThdzApeak can be characteristically identified in trespbcitum at RMP5 and RMP6
measuring points, and these vibrations are generated by the main transfoitfiérs wfdinetransformers of the
unitare located ~90, ~40 meters from measurimgpgomnd 6

Largesize trucks and trains genarates in the upper soil layers by their movement, and these flexible waves tra
in the soil, are reflected and broken on various layers, and may interfere with direct waves travelling on the
Speed of propagation depends on the shape chaspegyiagdnodulus and stratigraphic structure typical to the
given layer. Mass of the moving body, speed and suspensionstfehrutrgiefine the dynamic forces causing
generation. Bumps on the road surface in the vicinity of the mealsaringveonajar impact onto the emerging
vibration.
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Having analysed theddfave frequency analysis of the vibration med&akgt expected vibration load impact
area we can identify two typical frequency ranges in caseefttaaks (&l the three orthogonal directions), and
the amplitude usually remains below?2l anchthie peak can at some points reach.Zlimengeaks between 10
40 Hz and 12Z%0Hz evolve due to mechanical vibrations caused by vehicles.

Having analysed the-ddfave frequency vibration meaBaietl. expected vibration load impagtveeeean

identify two typical frequency ranges in case of trains (in all the three orthogonal directions), and the amplituc
remains below 2 ninénd the peak caroime point get close to 4 AmMie peaks betweenf)Blz and 125

250Hz evolve due to mechanical vibrations caused by the track and the train.

15.3 PRESENTATION OF ANNBIROISE IMPACTS MODNGBASELINE CRITERIA

15.3.1GENERAL NOISE CALCUION PARAMETERS

We e@termined the noise load and the impact area using SoundPlan 7.2 software.

We determined the noise load arising from opesiagartalculation run to the specific point to be protected and
located next to the noise soufoepofnts located nextoise sources be protectade:distancéetween areas
to be protected and noise soiréasnl5.3.3

We prepared an outdoor raster map for determining the noise protection impact aneasastée distah2s for
drawing the impact area raster grid, and we laid the rasteatypice ttferground level.

As the baseline parameter we used ISR 9698 standard, MS2®& 04 : 1990 s t-a804 stamdadi a n d
in the program.

The ambient parameters were the following:
Barometric pressure 1013,2Bnbar
Relative humidity 70%
Temperature 10AC

In the model we used the noise shielding of the neighbouring buildings, mitigation impact of vegetation (forests
impact of large extension water surfaces.

Based on ortophotos and digital surface lines the buildings Eceatytie pegion were identified with their
heights, and displayed in 3 dimensions in the model.

We identified separate mitigation zones in the vegetation map, ands defined the forest heights based on tl
surface lines in the model. The ground effect was similarly applied e.g.tbg Balimdmatgr surface. (ground
effect, G=0)
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Figure15.3.11: Matching ortophoto and digital surface taken ofi thecresection (D], [18.2]
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G1 Nyilt homokpusztagyepek

OC Jellegtelen széraz-félszéraz gyepek
Il U4 Telephelyek, roncsteriiletek és hulladéklerakok o orepe

A2 OF Magaskorés ruderélis gyomnévényzet

N vio Tanyék, csaladi gazdasagok B P1 Gshonos fafajd fi atalosok
U11 Ut- s vasiithéldzat P2c Idegenhonos cserje vagy japankeser(ifi fajok uralta &llomanyok
B S1 Akéc diltetvények [zt RB Gshonos fafaji puhafés jellegtelen vagy pionir erdsk

T1 Egyéves, intenziv szantoféldi kultirdk

S2 Nemesnyérasok
B T10 Fiatal parlag és ugar

H 54 Ultetett erdei- és feketefenyvesek
B S6 Nem Gshonos fafajok spontan allomanyai

G1 Open sand puszta lawns OC undistinctive dry, sgnyniaws

U4 Sites, wreckage and wdegiesitories OF High stalk ruderal weeds

U10 Farms, family farms P1 Indigenous young forests

U11 Road and railway network P2 Alien shrubs or Japanese polygonum

S1 Acacia plantations RB Indigenous softwood undistinctive or pioneer forests
S2 Noble aspends T1 Ongear old intensive arable land cultures

S3 Planted forest and black pines T10 Young uncultivated land and wasteland

S6 Spontaneous forest oimdigenous trees

Figurel5.3.12: Mathcing vegetatioap and digital surface taken on thecateat section [112]
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Maps used as geometric base data are made in digital format. The raster graphic map can store the informatit
down to pixels, as the basic unit for the vector graphic mapABhas&dtaap for the power plant was prepared
using EOV coordinate system (vectors, dxf format), and we handled them in geofile foils. We digitalised the s
development plans (with scanning), and matched to the known EOV coordinate ipdirdsa&fragpl
ortophotos as raster graphic picture. When the ortophotos were prepared, we also had shaypeofiesiwith 0,25
density, and we used these files as basic data for the noise modelling program to calculate the noise lev

developig a digital field model from the contours.

Szintvonalak (m)
jelkules

Figurel5.3.13: Paks Il. 3 km environment: fiigjitedodel

Szintvonalak (m)
jelkules

Figurel5.3.%4: Buildings and digital fieddlayed in a noise model

Maps prepared for the noise load modelling are optimised for A4 page, and they are equipped with scale for
them into text environment and due touwpdut are not equipped with scale. These maps can present the noi
sources, transmitters installed at the facades and areas and the noise levefgyusipetentadion witldlB.

scale. We describe the parameters applied individually on various noise calculations and noise modelling in de

relevansections.
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15.3.2DATA SERIES USED FEFSELINE MODELLINEDABACKGROUND LOATTBRMINATION

In this section we present data lines used for baseline noise measurements and noise modelling. Using the n
results is a very complex exercise. Differenarealigesi among the data generated-aieongeasuring point
depending whether we analyse compliance with the limits, or we define the background load for delineating tl
area. Limits depend upon the area categories, the noise type, theertiatbtgpehe day, or the duration of the
constructidnsee:15.1.Xection, andspeal locaregulationefining the background load is also a faiey compl
exercise, and can be ensured with measurement or calculations. For all these, we present now the utilisatic
indication level, and the specifically applied values will be shown in the subsequent sections supported witt
explanation. Thelevant values used for the modelling present input data, thus the noise measurement should p
the modelling work, however we can find out the areas that will be indeed affected only after the model runs. T
might change during the plgpmase, and new roads might open up and change like area categories, laws, etc.,
the expectation that the preliminarily performed baseline measurements can fully cover the total noise modell
can be hardly satisfied.

Plant Transmission ling Construction| Plant operation Transmission line| Plant traffic
construction construction traffic operation
ZMP1 ()
ZMP2 (x)
ZMP3 (x)
ZMP4 ()
ZMP5 X () X (x)
ZMP6 X X
ZMP7
ZMP8
ZMP9 X (x)
ZMP10 X ()
ZMP11] X ()
ZMP12,
ZMP13
ZMP14]
ZMP15
ZMP16 X X X
ZMP17|
ZMP18 X X X
ZMP19
ZMP20 X (x) X ()
ZMP21] X () X ()
ZMP22 ()
ZMP23 (x)
ZMP24] X
ZMP25 X
Comment:

* datavhen shown in brackets are not numerical references, and presented only for information purposes. Reasons:

We defined the noise load arising from baseline road traffic in accordance with thé XD desathatientraffic count

for 2012 by NatbrPublic Roads Crssstion Traffic {3h as these were the modt-dpte data available when the

modelling work was performed. Thus, supporting the need for statutory requirement, we could use data averages from a
significantly wider database,sséteudata from the 5 road traffic measuring points related to the plannechiaffic, which
characterismaximuni day out of the 36&ys of the year. Thus we used calculated results for the baseline load. The
baseline load is not identical with tifts t¥ghe baseline measurements, because we held the measurements during a given
period (in a given day), whereas values generated from the traffic data used for the modelling give an aggrage figure. The st
points are only partly identical withabarmg points used for the baseline study, because it preceded the modelling phase,

and the points finalised based on the modelling were modified or changed, and traffic lines were also modified during the
planning process, and it was obviously ndiéfioosvn

We prepared surfaces in the model for describing the noise load for the existing Paks Nuclear Power Plant in accordance wit
the data measured in the power plant area with the goal to get quantified figures (estimates) for the existing status.

Talle 15.3.21: data series used for baseline noise measurements modelling
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15.3.3DISTANCE OF NOISE 8CHS AND STUDY PGINT

Tablel5.3.31 presents the distahetween theoise sources athestudy points

Comment:

Noise sourcestudy pant distance
(m)
Paks ILi 1 u Dunazentbenedek) 2596
Paksli2 u (Cs8&8mpa) 1330
Paksli3 u (Cs8&8mpa) 1670
Paks 14 u (Paks) 2960
transmission lirsidelingi 5 u (B 290
highway nr. & 1k Qun& © |1 dv §r 24
highway nr. 62 k Dun& © ml Rd) 17
highway nr. 63 k (Paks) 19
highway nr. 64 k (Paks) 12
highwaynr.65 k ( Cs § mp ¢ 29
highwaynr.66 k ( Cs § mp ¢ 15
highwaynr.67 k ( Cs 8§ mp ¢ 13
highway nr. 68kpDuna zent gy 12
M6 Motorway9 k ( F8c 8 ni 440
M6 Motorwaly 10 k (Tengelic) 450
M6 Motorwaly11 k (Gyapa) 370
shipping liriel h (Paks) 310
shipping lirie2 h (Paks) 180
shipping lirie3 h Dunazentbenedek) 810
shippinglined h (Usz - d) 400
railwayi 1vDund °© 1 dv 8r ) 67
railwayi 2 v ( B°l cske) 150
railwayi 3v Dunk ° ml Rd) 42
railwayi 4 v(Paks) 29
railwayi 5 v (Paks) 14

1. Pak$l central coordinates: 635119;137254;

2. In case of distances longer than 100 m we used a 5 m rounding up

3. distance from central coordinates of roads

Tablel5.3.3L: distance between Paks Il., and line noise sources and points of study
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Distance from Distance from Distance from Distarce from
Cs8mpa| Cs8mpa2 r| Paksresidential Dunazentbenedek
residential building building (m) building (m) residential building (m
(m)
Steam generator 1277 1685 2755 2571
Steam generator 1239 1572 2993 2683
Main circulation pump 1301 1708 2757 2548
Main circulation pump 1264 1593 2995 2663
Turbine 1359 1761 2760 2493
Turbine 1322 1650 2993 2609
Generator 1397 1795 2766 2456
Generator 1360 1683 3000 2578
Condenser 1370 1767 2773 2459
Condenser 1333 1655 3010 2607
Compressor plant 1305 1735 2780 2517
Compressor plant 1272 1673 2789 2582
Compressor plant 1306 1627 3014 2634
Compressor plant 1243 1562 3025 2697
Turbine buildiwgntilation 1439 1825 2795 2427
Turbine buildiwgntilation 1408 1722 3028 2547
Primary line ventilation 1269 1658 2824 2594
Primary line ventilation 1244 1550 3059 2715
Safety cooling tower ventilators 1245 1682 2691 2589
Safety cooling tower ventilators 1264 1693 2693 2574
Safety cooling tower ventilators 1381 1694 2688 2442
Safety cooling tower ventilators 1402 1819 2690 2444
Safety cooling tower ventilators 1198 1553 2930 2696
Safety cooling tower ventilators 1214 1570 2930 2682
Safety cooling tower ventilators 1334 1333 1918 2566
Safety cooling tower ventilators 1349 1701 2923 2552
Primary lineooling water pumps 1275 1702 2695 2561
Primary lineooling water pumps 1369 1791 2687 2470
Primary lineooling water pumps 1228 1582 2929 2670
Primary lineooling water pumps 1318 1673 2917 2579
1 phase main transformer 1479 1871 2767 2380
1 phase main transformer 1476 1864 2782 2386
1 phase main transformer 1471 1855 2798 2395
1 phase main transformer 1445 1767 2997 2498
1 phase main transformer 1444 1760 3013 2507
1 phase main transformer 1443 1754 3030 2518
3 phasénhousepperation transforn] 1456 1744 3000 2403
3 phasé@trhouseoperation transforni 1451 1735 2787 2412
3 phasénhousepperation transforn 1432 1744 3000 2521
3 phasétrhouseoperation transforni 1422 1736 3022 2532
Condenser cooling water pumps 1590 1913 2991 2360
Auxiliary coolimgiter pumps 1594 1927 2961 2340
Water intake work 1592 1919 2976 2349
Spillover dam 1793 2073 3144 2254
Energy breaker engineering objec 2818 3153 3139 1215
Recuperation water power plant 2780 3139 3018 1175
Diesel generator * 1202 1631 2714 2636
Diesel generator * 1154 1507 2950 2743

Comment:

* studied for emergency

Tablel5.3.2: noise sources studied in noise model (in Paks Il. area) and distance of study points
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15.4 AMBIENT NOISE IMPARIRINGAKSI|.IMPLEMENTATION

15.4.1IMPACT FACTORS CAWSNOISE LOAD

Mobilisation area

Removal / relocation of vegetation from the mobilisation area
Removal / deposition of topsoil

Power plant area

Demolishing facilities in the power plant operation area

Removdlrelocation of vegetation and removal / deposition of topsoil from the construction area
Foundation works, including also preparation of working pit/ditch and dewatering

Construction and technology assembly of buildings and water engineering objects

The routindor the 400V block line and X&0transmission line up to the nestasiain

Landscaping of site for the transmission line poles
Removal / deposition of topsail

Foundation work

Installation of transmission line poles

Line assembly

Delieries /supplies)
Supply of construction materials and human resources

15.4.2DEMOLISHING AND CORISCTION OPERATIONTEIE IMPLEMENTATIGREA

15.4.2.1Demolishing

When noise emission limits for demolishing works are determined, the limits defined in Appendix 2 of Decree
XIL3)KvWwHE ¢, M s hall be followed as the construction pe
Municipality definthe relevant zones and this has modified these limits, this was also taken into considerat
during the results.

The planned duration of the demolishing process might be longer than 1 year. Demolishing works will be
performed daytime, dedasionally also at nidgduwéver, the materials will be always transported daytime.)

The followinbablel5.4.21 presents the outdoor noise sources during the demolishing process

Noi d Operation
Description OISE source sound power time pieces
level WAdB(A)
[h/day]
Demolishin Machine (rotation excavator, sand loadg 101 24 2
machinesg Dredger equipped with hydraulic crushe 101 24 3
Crusher (with jaws or impact crusher) 105 24 1

Tablel5.4.21: demolishing machines

We used the parameters described in details it5s@@amnoise modelling.

Figurel5.4.21 presents the noise load during the demolishing period.
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Figurel5.4.21: Noise load during the demolishing pe@ipd [15
15.4.2.2Construction
15.4.2.2.1 Construction works in the operatamea

The limits defined for noise emission due to construction in Appendix 2 of Decree 27/2d0g, [XII.3.)KaVvMI
followed as the construction period is longer than 1 year. Decree 32/2008. (XI1.17.) of Paks Municipality de
relevant zonesd this has modified these limits, this was also taken into consideration in during the results.

Construction phases:
1 landscaping period
9 foundation work periods
1 structure construction periods.

When we prepared the model, we used the most criticdbste@aonstruction period, when facilitietheext to
River Danulz@e implemented (this is the area locatindoonegzentbenedek, the area to be protected), and there
will be works going on also in the central operation area. Workshaextels dred islands will be also performed
during this phase. Machines thatesenfty installed alongRhesrDanubewill perform also the works in areas
located further from the riverbank, and their movements will be random, and cahnathbéendisplanees, thus
these were not displayed several times only the point located next to the area to be protected.

The planned implementation phase will be ~5 years. Construction works will be typically performed daytime,
might be carriedt also at nighixcavatorand construction machines will be 4thenireant noise sources during
construction.
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Noise sources

The noise emission data displayed in the following table for calculating the constructiomemeisekemisstmon
consideratiom$ed on experiences gained from operations similar to the planned construction and pursuant to
29/ 2001. GMXI I .23.) Ko°M

Construction Noise sources Noise source sound Operation pcs
phases power level WAdB(A) | time [h/dy]
landscaping period| Machines (rotation excavator, sand loader, dump 101 24 28
Machines (tipping truck, etc.) 101 24 12
foundation work | Concrete pump 86 24 2
period Pump 95 24 1
Mobil crane 101 24 1
Machines (rotation excavator, sand loader, dump 101 24 24
Electricity driven tower crane 70 24 10
Diesel driven tower crane 108 24 2
structure Mobile crane 101 24 1
construction period Dredger boat 85 24 1
Gap bricklayer 94 24 1
Concrete pump 86 24 2
Platform vibrator 105 24 2
Rod vibrator 87 24 2
Truck crane 86 24 1

Tablel5.4.22: construction machines
15.4.2.2.2 Transmission line construction

Construction phases:

9 landscaping period

earthwork period

foundation work period

pole installati@ssembly, pole construction period
cable/ line laying period

=A =4 =8 =4

The onstructioperiod will takearly 40 months, but works may take more than 1 year. Though construction
broken up to several phases, we apply the relevant limits for the entire construction process. (the goal of the b
to such phase is not to reduce the limits) Daiseaaunces during construction are earth machines, constructior
machines and means of transportation. Construction works are mostly performed daytime. Based on experienc
from constructions similar to the planned construction and pursuant t@ @etr2 0 0 1-GM theXnoise. 2 3 .
emission dataedisplayed ifablel5.4.22 for calculating the construction noise emission

Construction Noise sources Noise source sound| Operation| pieces
phase power level IWA time
dB(A) [h/day]

landscaping | truck 96 16 1

period timber saw (for-figestation) 110 16 2

bulldozer earth machine 101 16 1

earthwork hydraulic dredger with deep digging unit 101 16 1
bulldozer and grabber earth machine 101 16

foundation work| grabber 101 16 1

period trucks trailer 96 16 1

Jeep 79 16 2

Welding aggregate (with welding equipment 99 16 1

submerging vibrator 100 16 1

Unimog (multinction truck) 84 16 1

concrete mixer 98 16 3

pneumatic pile driver (air hammer) 105 16 1

pile driver with internal combustion engine or compr 105 16 1
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. . Noise source sound powksvel Opgratlon .
Construction phase Noise sources LWAdB(A) time pieces
[h/day]
foundation work | power generator aggregator 99 16 1
period highspeed disintegrator with gasoline en 98 16 1
truckmounted crane 93 16 1
Pole installation an{ Unimog 84 16 1
assembly, pole | truckt+trailer 96 16 1
construction jeep 79 16 1
highspeed disintegrator with gasoline en 98 16 1
Agricultural heagyty machine 92 16 1
Unimog 84 16 1
structure jeep 79 16 2
construction period line drawing machine group 99 16 2
pneumatic press equipment 97 16 1
highspeed disintegrator with gasoline en 98 16 1

Tablel5.4.23; transmission line construction machines

The table presents the quantity of machines for each phase. During the construction phase this machine ¢
continuously travel along the linethe~oalculations we analysed a situation whame avechine group is
operating both to west and east of M6 Motorway, thus we can define or estimate the noise load imposed to th
areas to be protected, and also the impact areas that wétdsk ldedinfor every zone category, because we can
only assume the location of these machines. The route of transmission line is far away from residential areas,
is only one are to be protected, Birit- village.

15.4.2.3Noise load during the demolishargl construction phases

The noise load expected at the relevant points of study and caused by the construction oflth@gpiawaesd Paks
calculated with Soundplan 7.2 program and the results are shown in the following table.

load (dB)
limit (dB) foundation structure
Code To be protected day/night demolishing landscaping work construction
Dunazentbenedek residenti

1.u | building 55/40 21,7 28,3 24,2 33,6
2.u | Cs § nesidential buildingl 55/40 28,3 33,5 30,8 33,9
3.u | Cs § nysidentiduilding2 55/40 26,7 31,7 29,2 32,4
4.u | Pakgesidential building 55/40 20,1 27,5 22,6 28

Tablel5.4.24: comparison of noise load and-liarjitant construction

As demonstrated by the calculation resuitéséHead limits can be ensured during every construction phase at th
areasand also the buildings to be pratected

We run raster calculations with the Soundplan 7.2 program for the phases ticahtaossediogaf during the
implementation process. ridige load msypresent the noise load (this is not identical with the impact area). W
could use only the assumed location of machines, and we could not calculate with the exactttraffitardgutes withir
area either, because not only proper roads will be used during the landscaping process, and this shall be ft:
account for interpreting the modelling results and delineating the impact area.

The followinfigure Figurel5.4.2., Figurel5.4.23, Figurel5.4.24.) present the noise load emerging during the
relevant construction phases. We applied the same parameters as described in #1BtaiB in section
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Figurel5.4.2: Noise load during landscaping pergid [15
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Figurel5.4.23: Noise load during foundation wof{s [15
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Figurel5.4.24: Noise load during structure construction wajrks [15

The noise load levels at the points of study expected from the construction of trémsPéssidh plaes were
calculated with Soundplan 7.2 program, as presented in the table below:

Codel 27€@ to be limit (dB) load (dB) cablel ine
protected day/night terrain earthwork | foundation work| pole assembly laying
5.u Biri 55/40 37,7 33,9 38,7 30,7 33

Tablel5.4.%5: comparison of noise load and-liaritsansmission line construction

As calculation results can demonstratpliance with noise load limits can be ensured in evaringhédse
transmission lines construction process.

We prepared calculations for noise load during construction phases of transmission line that may cause signifit
and we also prepared the relrueat load maps presented in the folloigimgegFigurel5.4.5.,Figurel5.4.2
9.)
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