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Environmental safety of Russian NPPs:
current status and prospects

o ) b ¢

Palitskaya Tatiana Anatolyevna

Chief Expert of Department of emergency
preparedness and radiation protection,

Ph. Doctor in Chemical Sciences ™ ROSENERGOATOM

ELECTRIC POWER DIVISION OF ROSATOM

Moscow, Gostiny Dvor | 20 June, 2017




Geography activities

. Existing units
@ Constructed units

K
B
Baltic NPP '

N I\l

Balakovo NPF
0000

35 power units at 10 NPPs, 27.1 GW of installed capacity
196.37 billion kW*h - electricity production in 2016
18.3% - share in energy balance of Russia

1st place among the largest Russian companies in terms of power generation




25 years to Rosenergoatom (1992-2017)

of electricity generated

~ 3 650 billion kW*h
since 1999 no accidents classified above level 1 by INES scale

reduced the average through all NPPs collective
irradiation dose rate

reduced radioactive substances releases and
discharge to the environment

reduced polluting releases to atmosphere

reduced the volume of discharged polluted water

25 power units life time is extended

7 new power units commissioned

from 53 % to 86 % load factor increase

Www.rosenergoatom.ru



Ecological policy of Rosenergoatom

Top priority - assurance of ecological safety and reduction of NPP impact upon
environment to the possible minimum and practically achievable extent

IKOJOTHYMECKAS MOJIMTHKA AO «KOHILEPH POCIHEPIOATOM»

Yraepaaena npukatom AO «Konnepn Poconeproaronsy
o1 17.11.2016 Ne 9/1487-11

Ixonormueckas nomsrinka AO  «Kouuepn Pocomeproarom» (aanee — [l
HeoThemaeMoll yacThio noauTHEN AQ «Konmepn Pocancproatomn (aaiee — Konuepn) no ofecnescinno
Gel0NBcHOTD W IKOHO! t HPHCKTHBHOID NPOMIBOACTBA MIEKTPHHCCKON M TeILIOBO IHEPring
ATOMHBMH - cTanuisMi  (aance — AC), HAPAIMBAHWIO NPOHIBOJACTBEHHONO MOTCHUMANA  ATOMHOM
IHEPrETHRH, PEATHIAIH IPOrPAMM, HANPARICHHKIX HA COOPYKCHNE, IKCILIYATAINNO, PCKOHCTPYKIIO,
MOJCPHHIAUMIO W BLIBOJ W3 DKCIUIyaTamiH sneproGaokon AC, ofpamenmio ¢ oTpaboTaBmmM AACPHBIM
TOILIHBOM, PAIHOAKTHRHKMH OTXOZAMH H ONACHRIMH XHMHYCCKHMH BEIICCTRAMM

Kouuepr ocoamacr, 4ro asapus sa AC MOTYT TIPHBOAHTH K Her MK [

HTHKR) SRIRCTCH

rasme u nonyexa nepconama x
yput GesonacHocTd nepconata 1
pricanmasn W nenomsaosanme

HA CABAYIOLX  OCHOBHBIX

OK]

AOMel Cpeae W OTPHUATE/ILHO CKAIKIBATLCA HA VIOPOBKE MEPCOHANA M HACENCHEA, MOITOMY
olecnedenne sxonormyeckoll GelonackocTn H cHimkenne soytefcrans AC na OKPYRAKLILYIO cpeay 10
BOIMORIHO HHIKOTO H NPAKTHYCCKH AOCTHAHMOTO YPOBHE RRISIOTCH BLICIINM NpHOpRTeToM Konuepua
HAPRAY € JOCTHACHHEM BBICOKHX OKOHOMHYCCKMX Nokmsateach #  GelonacHLIM  paiBHTHEM
NPOHIBOACTBCHHOTO NOTCHIHAN.

Lemsio  Tlos snaserca  obecney
PRIBHTHA ATOMHOR PICTHEH W 10UIEp! i1 Takoro yposHa Gezonmacwoctn AC, npu xotoposm
BOVICHCTRHE HA OKPYRMOUYIO CPEy, NEPCoHAn H HacedeHue na Gimxalinyio nepcnekTusy W n
A0ITOCPOUHOM NEPHOJIC OGCCIICHHBACT COXPAHCHHE NPHPOIHBIX CHCTEM, IO/UIEPAAHHE HX UEIOCTHOCTH
W KHIHEObe HBAIOIIHX hyHKigii

e yerofumsoro

ONOIHYECKH  OPHEHTHPOBAHHOID

spnoeHne Tpebosantil JKOHOIATEIBCTBA M HOPMATHEHAIX NPaBOBBIX akTos Poccuiickoil
Deaepaipmn (PD), w WX A0roBopos W cornamenuii PO, HAMOHWIBHLX B OTPACHCHRIX
AAPTOB W Mpank Of/IMCTH  NPHPOJONOALIOBANNA, OXPAHK! OKPYKmOMWEN CPeiLl, IUOPOBLA
H HACC/ICHHN;

cobI0IeHHe  YCTAHOMICHHRIX HOPMATHBOB J0NYCTHMOIO Boifelornun ma OKPYRAIOLLYIO

PeLIeHIE IKOTOIHUECKHX npotnes;

paspabor PELTHIAHN HOBLIX IKOHOMHHECKH HpPCKTHRREX  IKONOTHUCCKH GeIONACHRIX
TEXHOAONH COKpamieis oibeMoB 06paIoBAHKA W KOWBHIHOHHPOBAHHA PILMOSKTHBHBEIX OTXOA0B
OTXOI0B NPOHIBOACTBA W NOTPeCACHHA, NOBLUNEHHE GE3ONACHOCTH XPAHCHWN Ha TeppHTOpHH AC
OTPABOTABIIETO AACPHOTO TOILIHBA H PATHOAKTHEHBIX OTXO108;

COBCPIICHCTBOBA
CIAYHaE BOTMHKHOBCHUR

cHeTemp ofecnetenns rotosioctd Ha AC Konnepra k achorausm

PEIBLMAINOI CITYRIKI IPHPOHOIO ILIH TEXHOH
— COBCPUICHCTRORAHME CHCTEM YHCTA M KOHTPOAN SACPHBIX MATEH x

BCIIECTE W PATHOAKTHEHBIX OTXO0B C UCALIO NPEIOTHPAIEHHMA KX Helakonworo ofopora W

HCCAHKILHORMPOBAIHOIO HCHONBIOBIHHR;

CPUICHCTBOBAS

col
MEHCURMEN TR,

B obpeksnoe  QyHKUHOHHPOBAHMC CHCTEMB  IKOTOMHYECKOTO

COBCPIICHCTROBAHME JKONOMHUECKOIO MOHHTOPHIIE, METO/ION M CPEACTS PaaHa
NIPOHIBOACTBEINOND IKONONHHCCKOr0 KONTPOIN;
- mnoswmenue dppextusnoctn  pammoachicrans ¢ obuwecTrenn
obLeAMICHUAMK W HACEOCHMEM 1O Bonpocam obeci
OKpy®Raomed cpeisi;

HOHHOIO W

OPrANHIANAMM K
CHHR SKOA0rHYeckoll Ge3onacnoctn u oxpasb

P K HepeoRLIa
pusTholl oxpysaomed cpexu i

ormueckoll  onackocTe  wobol

ke 1pH NPT pemenui
GeI00BCHOCTH;

TH SAKOHOARTC/IRILIM B APYTHM
panuinv, B obnactu ofecnevenns
hoatiesie xammaw paBoTrmkost
CAEHHS B OXPaHK OKpyRaKineR

JOCTIAENNE, MOAACPRANNE W
onoruseckoll Gelonacnoct |
TEM NPHMEHCHHE  HRIIYSUIMX
pxpanpl  oxpysmowcH  cpeanl,

HA  WENONYWICHHC  ONACHBIX
BoyeficTane  Ha oBcKa M

fowuepia k  openotspamenino
© W TEXHOTENHOID XapakTepa,

J axosnorimeckoll GeonacHocTH,
© yucToM MMOrOdakTopHOCTH
1 PHCKOR W IKOUIOMHYECKMX

JOCTH i OKPYRIOUIYIO CPE;
joe, » Tom sumene nocpe.
umiax oTeToR 0 pey
PYKOBOACTBA M CHCUMAINCTOB

reanocTi Komuep npusnmser

JuspOBATE B CHOTEMATHIMPOBATY
HHOR CATEALHOCTH € UEIho
HCKOB HA BOIMOXHO HHIKOM §

6HOCTH B OGMOCTH  OXPaHBI
hpatsseii «PocatoM»  opranasi
oynpanacHus;

SPHIMMIOUNG  BCUICCTR B OKPYRMIONIYI0 CPCAY, OOBEMOB OOPAIORAHIN OTXOJOB, B TOM
PATHOSKTUBHIIX, APYTHX BHAOB HETATHINOTO BOVICHCTRIA HA OKPYRIOIIYIO CPEAY:

il arbpocon W chpocon

- oBecneyMBaTh NOCTONHHYIO TOTOBWOCTE N0 (PEAOTEPANICHAIO asapuiinbx  curyaumii n
THEBHIILAH WX (OCACACTRAR, NOAIEPKAHNE GEIYCIORNO NPHEMIEMOTD PAIHALKONHOND PHCKS AN
HOCCACHHE HA TOKILTRHOM H PETHOHLILHOM YPOBHEX;

ofeCneyHRaTH NOBMITENHE IKONOIHYECKOR WpdexTHRHOCTH yNpanteHuecKnX pemenndi ¢
HCHOALIORIHMEN  MILIMKETOPOR  MOAOTHYOCKOH CKTMRMOCTH [IPH UOATOTOBKC W PCATHIAUHE
HPHPOSOOXPAHNLIX MCPONPIATUA;

COBCPUICHCTHORATE CHCTEMM NIPOHIBO/ICTBENHOND MWONOMMHECKOro konTpoan AC, pasusar.
AHTOMATHIHPORLHLE CHCTEMM IKDAOTHMECKDID KOWTPOIS H MONNTOPHIIY;

= oBecneunBaTh IPHPOIOOXPANKYIO ICHTEILHOCTL HEOGXOIMMBIMI PECY PCAMH, BKTIORAN KAIPHL,
(pHmaNCHI, TEXHONONEK, 06OPYACBAHIE H PABONCE BPEMN;

BHCIPATE ¥ NOLICPANRATE TyNUINE MCTOAM IOJOTHYCCKOTD YIPARACHHS B COOTRETCTRHN ¢
MEKAYHAPOANLME M HALUMONATLHBIME CTEMIZPTAMH B OBESCTH IKONOTHYCCKOND MCHEEMCHTE B
obecneseiing GeiolacHocTH:

OCYIECTAANTE NIAHMOACHCTRNG € MEAAYMIPOUIMME, OGUICCTHCNMMMN OPMBOABINME 1
HeM N0 RoNpocax ofecneuenns IKonOrHecKoll GeI0NACHOCTH 1 OXPaHL UXPYRLIOWICH CPeN;
ofccneunsarte OTKPMTOCTE M JocTynmocth  ofnexTsnol W waywwo  oBociosammofl
MHGOPMAINKE © BOSAEHCTRRN AC A OKPYRAIOUIYIO CPCAY M VIOPOBLE DEPCOMATE M HACCH
pafionax pacnosowesns AC

HACE

coseficTROBATL (OPMMPOBSNIIO IKOIOMMMECKON  KyLTYPSL, PAISHTHIO IKOAOMHHECKOrD
OOPAIORIHME, BOCTIHTEHAN W IPOCREIICHHS CPCOHLTA W HACEIEHNS B Pafionax pacuonoxennn AL
Hamn ofmaremcTns pacnpocTpansiones Ha BCIO Acwrenswocts KoWdepna o skuodesi a
CHETEMY Acaonux oTHoweHA ¢ Mockopnopauieit «Pocatous w napricpass
YEOBOACTBO W nepconat Komlepua GepyT Ha cef8 OTBETCTBERHOCTE 30 peatiiao | lonwmuxs
# BPHICKAT BCE HOOGROTHMBIC YCHINR TN BUNOTHCHKN UPHNATHE OBIATEALCTE.

TeNcpaibimi mpextop
AQ uKonuicpn Pocweproatosn A0 Terpon

Made effective by
Rosenergoatom order
dtd 17.11.2016 No 9/1487-P

YTBEPKIAIO

I'erepanbHEIf JHPEKTOP

Toc «Pocarom»
KnpHenxo

w5 2016 r.

KOMIUIEKCHBIH [UIAH
peann3anHa JKonoruyeckol noaHTHKH ['ockopnopanun «Pocatom»
Ha 2016 rox v Ha nepron ao 2018 roga
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Key tasks of Rosenergoatom in the field
of environment protection

= Meeting the requirements of environment protection laws
= Compliance to the set rates of admissible impact on environment

= Assurance of industrial ecological control and ecological situation
monitoring in NPP location area

= Arrangement and implementation of measures for NPP impact on
environment reduction

= Improvement and effective operation of ecological management system
in accordance with international requirements

= |nternational cooperation

Www.rosenergoatom.ru 5




Environmental monitoring
and industrial environmental control

In accordance with regulative document requirements at all NPPs
there are performed: T e

Industrial environmental
control

Underground waters

Bottom sediments

Industrial ecological
monitoring

Wastes deposition locations

Rosenergoatom regulative documents:

. ) ) Releases into atmosphere
= «Main rules of environment protection assurance at nuclear power

plants», STO 1.1.1.01.999.0466-2013

= Procedure of industrial control in the area of production and Environment in sanitary
. . protected zone of NPP
consumption waste handling at Rosenergoatom

» «Organization of production and ecological monitoring at NPPs.
Methodology recommendations» MR 1.3.2.09.1159-2016

Www.rosenergoatom.ru 6



Pollutants emissions into atmosphere at NPP (tonnes)

2808

1608 1559 1586 1603 4514

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 ron

= Volumes of pollutant emissions into atmosphere since 2002 have reduced 2.5 times and make
less than 30% of the set rates for pollutants maximum admissible values

= Efficiency of gas-cleaning and dust-catching facilities is above 98%

Www.rosenergoatom.ru 7



W)

Water disposal at NPP (million m?3) P

6732,4

6 544,0

6 508,8

6 075,8
58229

6733,9
6301,5 6 400,9

020% 015% O013% oey  006%  006% 009% 513 009%  007% 009%

62636
6084,7 6023,0 59139 6087,6

I I I . l

031% 033% 032% 031%

rIllllTIlllITIllllTIIIIITIIIIIT---T.--I. » : . — o | :
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
year
water disposal " Dirty water,%

" Taken from natural sources water is used for industrial needs (in heat exchanging equipment) and is returned
back (over 99%) in there

" There were no deviations in NPP technological processess bringing to water sources pollution
= Since 2002 volume of polluted industrial water discharge reduced 3.5 times

Www.rosenergoatom.ru 8



Production and consumption waste (tons)

aanqg 32510 m remained from the previous year

formed in the current year

83824 50202

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 vyear

48752 3254 o -, 45255 36003

= Activities for collection, use, treatment, transportation and disposal of waste is carried out
in accordance with the license conditions

= Since 2004 there was a significant decrease in the volume of waste generation at the NPP

Www.rosenergoatom.ru 9



Distribution of wastes generated at NPP over danger
classes (2016)

1 knacc (gxtremely dangerous)

/ 0,14%

4 class
40,46%

(low dangerous)

5 class (nearly non-dangerous)
52,99%

3 class
6,22%

\2 class (highly dangerous)
(moderately dangerous) 0.19%

Rosenergoatom regulative documents:
"«Guidelines for works arrangement at production and consumption waste handling» RD EO
1.1.2.05.0935-2013

*Methodology recommendations «Technologies for volumes reduction and ways of recycling
hazardous wastes generated during NPP operation» 1.2.2.99.0009-2008

10
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Introduction of new environment protection technologies at

Beloyarsk NPP 12 3 4
_—

Introduction of new adsorbing materials for unit 3 water chemical treatment plant
filters

= Improving efficiency of household waste water cleaning by the site water treatment
facilities:

- process tanks were upgraded by adding the system of
sludge breaking

- secondary sedimentations tanks repair was performed at
biological cleaning facilities complex

- pumps of cleaned discharges and drain water were
replaced

Www.rosenergoatom.ru



Balakovo NPP

= Reverse osmosis

* Installation «Crystal»

Www.rosenergoatom.ru



Kalinin NPP 1934

N\
In 2016 the was commissioned a water treatment facility complex having no analogues

in the industry in terms of process automation level and waste water cleaning quality.
Costs for the project implementation made about 90 million rubles

Advantages:

=Automatic removal of petrochemicals and
suspended matters

"Phosphates chemical precipitation
*No need in permanent personnel attendance

Www.rosenergoatom.ru



Smolensk NPP

RECONSTRUCTION OF WASTE WATER OUTLETS

BIOLOGICAL EQUIPPING WITH
CLEANING WATER AUTOMATIC METERING
TREATMENT DEVICES AND
FACILITIES PETROCHEMICALS CONTENT

CONTROL MEANS

ARRANGEMENT FOR

WASTE WATER UPGRADE OF THE UNIT

AUTOMATIC TRANSFORMER OIL
METERING AND COOLERS
CONTROL

REPLACEMENT OF
STEEL POTABLE
WATER PIPELINES
WITH POLIMEROUS
ONES

REPLACEMENT OF
PETROCHEMICALS
STORING TANKS

Www.rosenergoatom.ru



Key results in 2016

3 447 million roubles
(60 000 000 $)

NPP costs for environmental

protection

Less than 0.01%

the share of NPP in amount of
pollutants emitted into the air
by all the enterprises of Russia

42 times less

the share of polluted wastewater
(0.09 %) in comparison with
other enterprises of Russia

(usually about 3.5 to 4 %)

NO CASES

of unauthorized radionuclides
effluent into the environment

Www.rosenergoatom.ru
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Results of NPP environment protection activity

= Requirements of environment protection legislation are
met

= |mpact on environment is below the established norms

= Sustainable trends are kept for NPP impact on
environment reduction

Www.rosenergoatom.ru



Environmental Management
System of the Concern
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International cooperation

= Workshop «Ecological safety of NPP: technological
and social aspects»
(October 27, 2015, Hanoi, Vietnam)

= «Nuclear Energy Week» (April 10, 2016, Alexandria,
Egypt)

= Workshop «Russian NPP technologies for
Indonesia: industrial & environmental aspects»
(December 8, 2016, Jakarta, Indonesia)
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Tasks for 2017-2018

Implementation of «kRosenergoatom Plan of Actions to make the year 2017 a
Year of Ecology»

Implementation of measures of «Integrated plan of Rosatom State
Corporation Ecological Policy realizaion in 2016 and till 2018»

Effective operation of Rosenergoatom ecological management system in
accordance with requirements of new standards
ISO 14001:2015 and GOST R ISO 14001-2016 within the frames of integrated

management system introduction

"
ey d .
' g g
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Strategic tasks of Rosenergoatom

= Program of electricity output increase with NPP units operating with
power 104-107% of the rated one

= Program for NPP waste water treatment system upgrade and
reconstruction

= Program for reduction of adverse impact on environment of NPPs and
other Rosenergoatom affiliates for the period up to 2020

Www.rosenergoatom.ru



Contact details

Palitskaya Tatiana A.
Chief Expert , Ph. Doctor in Chemical Sciences

Department of emergency preparedness and
radiation protection

25 Ferganskaya Street, 109507, Moscow

Tel:+7 (495) 647-41-89
E-mail: palitskaya@rosenergoatom.ru

www.rosenergoatom.ru
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Thank you for your attention!

www.rosenergoatom.ru



