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Improvement of Safety of NPP's with RBMK-1000 Reactors by
Technical Upgrading and Modifications

CONCERN "ROSENERGOATOM™"
1. Introduction

NPP units with RBMK-1000 reactors which are in operation at present were
built according to design of 1960-70, that was made in compliance with
standards and regulations in the field of nuclear power industry. Design

- solution, systems, equipment, valves, cables and materials of that age
including those produced by general industries were used in the design of
NPP's with RBMK-1000. Some systems and equipment have design margin
that is essentially lower than the design life time of the NPP, therefore they
need periodical replacement.

Besides this with the experience gained, the requirements to the NPP safety
have changed significantly. The Regulatory Body (Gosatomnadzor) has
reviewed or renewed and implemented several regulations on design,
construction and operation of NPP's with more strict requirements
regarding safety.

The analysis showed that in order to upgrade operating NPP's to the level of
requirements of new regulations as well as to replace the worn out
equipment ant systems, it is not sufficient to implement "Measures on
Enhancement and Reliability and Safety of Operating and Constructed
nuclear power plants with RBMK reactors" issued in 1986 (CM-86-RBMK)
and in 1990 (CM-90-RBMK), but it is necessary to implement more essential
scope of work in the frame of technical upgrading and modifications of NPP
units. This is the only way to ensure safe operation of the operating NPP
units till the end of their design life time and decommissioning meanwhile
new capacities will be introduced into operation.

2. Main Goals of Technical Upgrading and Modifications and their Time
Scale

Main goals of the Technical Upgrading and Modification projects are as
follows:

* upgrade of the operating NPP units to the new, higher level of safety
by implementation of hardware and administrative solutions in compliance
with the requirements of modern regulatory documentation;

* ensuring future operation of the units of the acceptable level of safety
during the design life-time taking into account strengthening of the
regulations on NPP safety;
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* preparatory of detail and comprehensive data proving future safe

operation of NPP units in compliance with requirements of modern
regulatory documents;

*  elimination of safety related weaknesses identified in the course of
operation, enhancement of systems and equipment reliability, replacement
of the worn out systems and equipment.

Technical upgrading and modification of RBMK units as well as the
activities related to construction or rearrangement of safety systems,
replacement of aged or worn out equipment is envisaged to coincide with the
terms of replacement of the fuel channels which is implemented following
diminishing the gap between pressure tube of technological channel and the
graphite cladding.

During operation shrinkage of the graphite due to neutron flux impact and
radiation creep of Zr tubes occur that results in the diminishing of the gap
between Zr tube of the fuel channel and the graphite cladding. When the gap
1s equal to zero, mechanical impact of the graphite bricks on the pressure
tube of the fuel channel develops. Because of this, a decision was made to
replace pressure tubes of the fuel channels and to restore the gaps for them
in graphite cladding in about 20 years.

It takes a long time (about 2 years) to replace the tubes. This is why other
works on technical upgrading and modifications of NPP units with RBMK's
are carried out in the same time with replacement of pressure tubes of the
fuel channels.

3. Main Activities Performed within Technical Upgrading and Modification of
the NPP Units with RBMK-1000 of the First Generation :

Implementation of technical upgrading and modifications of the NPP units

with RBMK-1000 of the first generation includes the following main works:

* replacement of the fuel channel;

* modification of the emergency core cooling system (ECCS);

* modification of the reactor protection system (RPS);

* modification of the centralized control system (CCS) "Scala" and

diagnostics and registration system (DREG)

strengthening of construction components to resist external forces;

* implementation of additional systems for diagnostics of metal of the
"~ equipment and pipelines of reactor primary circuit;

* implementation of fire protection measures etc.

*

By this moment, Technical upgrading including replacement of the fuel
channels has been performed of units 1 and 2 of the Leningrad NPP.
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Technical upgrading of the Leningrad NPP, unit 3 and Kursk NPP, unit [ is
now underway.

4. Complete scope of work for technical upgrading and modification of Kursk
NPP, Units 1 and 2

Complete scope of work for technical upgrading and modification of Kursk
NPP units { and 2 (3, 3a, 3b, 3c) includes:

*

¥ ¥ ¥ ¥

*

replacement of fuel channels and calibration of holes for them in
graphite layer;

application of modernized control and protection system (model
(SKUZ-M);

modernization of reactor emergency technological protection,
(installation of redundant protection system, replacement of
technological tools);

application of parameters monitoring system SKALA-micro;
modernization of feedwater cooling system (fitting of a check valve in
distributing group header, installation of two emergency feedwater
pumps);

modernization of plant emergency diesel generator station for the
NPP Ist stage (replacement of diesel generator);

modernization of steam and gas release system;

reconstruction of drum separator water leveling piping;

installation of drum internal devices and long cooling system;
replacement of worn-out valves (D-800, forced recirculation flow
system,

restoration of steam and water lines, water cooling option;

assembly of a system to decrease gaseous effluents radiation level in
control and protection cooling circuit;

elimination of mixers in blowdown water return units in drum
separators (one on each side of forced recirculation flow system);
separation of gas circuits;

installation of KAG-24 generator breakers and thyristor exciting;
application of integrity control system of equipment and piping of
forced recirculation flow system;

construction of additional safety-related facilities (second train of
emergency reactor cooling system, emergency diesel generator, spray
pond, plant pump station and water lines, vital power supply unit,
additional feedwater system "SOVA", reinforcement of structures of
central hall dome of Unit 2V);

construction of auxiliary technological buildings and structures:
building for transportation of solid radwaste blocks, deep evaporation
facility, 3 buildings for solid radwaste storage, container storage of
spent fuel and other;
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* fire protection:
* replacement of thermal insulation of turbine building roof for a fire-
resistant one;

* utilization of gas fire extinguishing instead of water type;
* application of smoke removal and air overpressure system;
* installation of gas and aerosol fire extinguishers in control rooms,

automated process control system compartments, etc.;
* replacement of 6 KV cables in the main building;
* application of physical protection-related measures.

5. The main work performed in technical upgrading and modification of NPP
units with RBMK-1000 reactors of the 2nd generation

The following main work is to be performed in reconstruction and

upgrading of Units 3, 4 of Kursk and Smolensk NPPs with RBMK-1000

reactors of the 2nd generation (4):

* replacement of fuel channels;

* reinforcement of structure of central hall dome and deaerating rack;

* modernization of reactor control and protection system;

* modernization of SKALA centralized control system, SKALA-micro
and diagnostics systems;

* application of a redundant system of steam release from reactor
space;

* application of additional systems of metal diagnostics of equipment
and piping of reactor forced recirculation flow system;

* upgrading of bubble pools related to pump and heat exchanging
devices of spray cooling and emergency reactor cooling systems;

* application of fire protection measures and others.

It should be noted that the realization of technical upgrading and
modification projects will require considerable financial and material
resources. In current economical situation in Russia and destruction of
nuclear power-related industrial base, the realization of technical
upgrading and modification of NPPs with RBMK-1000 reactors will come
across major difficulties and obstacles resulting in longer period of
realization divided in several phases.
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1. Main goals of the Technical Upgrading |
and Modification projects are as follows:

* upgrade of the operating NPP units to
the new, higher level of safety by
implementation  of  hardware and
administrative solutions in compliance with
the requirements of modern regulatory
documentation;

* ensuring future operation of the units of
the acceptable level of safety during the
design life-time taking into account
strengthening of the regulations on NPP
safety;

* preparatory of detail and comprehensive
data proving future safe operation of NPP
units in compliance with requirements of
modern regulatory documents;

* elimination of safety related weaknesses
identified in the course of operation,
enhancement of systems and equipment
reliability, replacement of the worn out
systems and equipment.
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2. Implementation of technical upgrading and
modifications of the NPP units with RBMK-
1000 of the first generation includes the
following main works:

* replacement of the fuel channel;

* modification of the emergency core cooling
system (ECCS);

* modification of the reactor protection
system (RPS);

* modification of the centralized control
system (CCS) "Scala" and diagnostics and
registration system (DREGQG)

* strengthening of construction components
to resist external forces;

* 1mplementation of additional systems for
“diagnostics of metal of the  equipment
and pipelines of reactor primary circuit;

* 1mplementation of fire protection measures
etc.
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3a. Work for technical upgrading and
modification of Kursk NPP units 1 and 2

* modernization of steam and gas release
system;

* reconstruction of drum separator water
leveling piping;

* 1nstallation of drum internal devices and
long cooling system:;

* replacement of worn-out valves (D-800,
forced recirculation flow system;

* restoration of steam and water lines, water
cooling option;

* assembly of a system to decrease gaseous
effluents radiation level in control
and protection cooling circuit;

* elimination of mixers in blowdown water
~ return units in drum separators (one on
each side of forced recirculation flow
system);
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3b. Work for technical upgrading and
modification of Kursk NPP units 1 and 2

*

separation of gas circuits;

installation of KAG-24 generator breakers
and thyristor exciting;

application of integrity control system of
equipment and piping of forced
recirculation flow system;

construction of additional safety-related
facilities (second train of emergency
reactor cooling system, emergency diesel
generator, spray pond, plant pump station
and water lines, vital power supply unit,
additional feedwater system "SOVA",
reinforcement of structures of central
hall dome of Unit 2V);

construction of auxiliary technological
buildings and structures: building for
transportation of solid radwaste blocks,
deep evaporation facility, 3 buildings for
solid radwaste storage, container storage of
spent fuel and other;
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3c. Work for technical upgrading and
modification of Kursk NPP units 1 and 2

* fire protection:

* replacement of thermal insulation of turbine
building roof for a fire- resistant one;

* utilization of gas fire extinguishing instead
of water type;

* application of smoke removal and air
overpressure system;

* nstallation of gas and aerosol fire
~ extinguishers in control rooms,
automated process control system
compartments, etc.;

* replacement of 6 KV cables in the main
building;

* application of physical protection-related
measures.
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4. The main work is to be performed in
reconstruction and upgrading of Units 3, 4 of

Kursk and Smolensk NPPs with RBMK-1000
reactors of the 2nd generation:

* replacement of fuel channels;

*  reinforcement of structure of central hall dome
and deaerating rack;

*  modernization of reactor control and
protection system;

* modernization of SKALA centralized  control
system, SKALLA-micro and diagnostics
systems;

*  application of a redundant system of steam
release from reactor space;

* application of additional systems of metal
diagnostics of equipment and piping of
- reactor forced recirculation flow system;

* upgrading of bubble pools related to pump
and heat exchanging devices of spray cooling
and emergency reactor cooling systems;

* application of fire protection measures and
others.
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ITOBLILIIEHUE BE3OITACHOCTH A3C C PEAKTOPAMMY PBMK-1000
IIYTEM TEXITEPEBOOPVYKEHHWS 1 MOJEPHHU3 AN

KOHIOEPH “POCOHEPTI'OATOM”

1. Beepennte

OKCIUTyaTApYeMEle B HacTodiee BpeMs
3Heprobnoxm aroMemix craEmaE ¢ PEMK-1000
6sumE DocTpoeHR — no mpoexTas 1960-1970
roAoB, paspaboranHBM c yYeToM
OCHCTBOBAaBINEX B TO BpeMd HOPMAaTHBHO-
TexEEYeckmx pokymeRroB (HT/) B obnmactm
aToMHOK dHepreTurd. B npoextax ASC ¢ PEMK-
1000 6romE BcOML30BaRE! OPOEKTHRIE PETIEHRAA,
CHCTeMHI,. o6OpyAOBaHBe, apMaTypa, Kabems,
MaTepHATK TeX NeT paspaboTkH, B TOM YHCHEE B
oOmenpoOMEITOIEHAOrO HCNONHEHHS. Psa cHCTeM
H obOpyZoBaHWs, YCTaHOBIeHHOTO Ba ADC,
EMeeT OIpAEHMYEHREII DPOEKTHEIA pecypc,
KOTOPEIE  CYIIECTBEHHO MeBbINe  obmero
OPOEKTHEOro CpoKa sKcuIyaTamar ADC, HO3TOMY
Tpebyercs HX NepHONEIECKas 3aMeHa.

Kpome Toro, ¢ yteroM HAKOINIEBHOTO
OOKITZ, CyDIECTBEHEO E3MEHWIHCh Tpebomamms
go  obecnevemmo  6esomacEoctH  ADC.
FocaromMuaazopom 6wl nepepaboTan HIE BHOBDL
BHIIVIIEHE ® BBeleE B JedcrsEe pga HTJ mo
HPOEXTEPOBAHEIO, CTPOHTEIHCTBY -4
sxcoryatameE ADC ¢ fomee  XeCTKMME
TpebOBaHAIME 10 5e30MACHOCTH.

HamEeRma# agama: mokasan, YTo ANd
OpHBefeHAd AeicTBYIoMmEX ADC B COOTBEICTBHE
¢ mopo# HTHA, a Tacke XIS 3aMeHR
obopynoBaBEg E CHcTeM, BhpaboTasumx cBo

MIPOEKTHEIR pecype B ycTapeBmero
obopyaoBarma HeROCTaTOYHA TOILKO
peammzanags  “CBOSHHIX MEPONDESTHH DO
OOBHIIECHEID HAJeXHOCTE E 6esonmacHocTH

OeHCTBYIOIDMX H COOPYXaeMBIX  ATOMHREIX
craBmEE ¢ peakTopams PEMK”, BhmymensERIX B
1986 roxy (CM-86-PEMK) H
Depephyckasmmxcd B 1988 roxy (CM-88-
PEMK) = B 1990 romxy (CM-90-PEMK), a
HeoOXoXmMo mpoBeZeEHe boliee 3HAYATEILHOIO
obbeMa paboT B paMKax TeXHEpeBOODYXREHHS H
MojiepHE3aumHE sEeprobmoxoB AZC. Tomsko
taxmM obpasom Oyzer obecnevema 6esomacHas
IKCIUTYyaTaOgEd  ACHCTBYIOHIEX  3HEProHGIoKoP
ATOMHEIX CTAHMAH A0 HCYCPHAHHY DPOEKTHOIO
pecypca paboTH H cHSTEY ¢ 3KCIDTyaTAaEE 0O
Mepe BBOAa HOBRIX 3aMeIafoIEX MOMHBOCTER.

HUcxonas E3 3TOTO, MO KAaXAOMY H3
3Hepro6nokos OHNME paspaboTaBRK OPOEKTH
TeXIepeBOOPYXCHHS H MOXCPHEZAIAE B rpahHKR
HX OCYHIEeCTBICHES.

2. OcHoBtbIe Lie/H TeXIIEPeBoOpY AL B
MOXEPHIGAUHH H BpeMd HX oCYIIeCTB. leHHa

B  Opoekrax TexmepeBOOPYXeHHS H
MONECPHHE3AMEN OCYIIECTBISIOTCH  CeXyIoNIHe
OCHOBHHIE nenH (1):

* JOBelicHHe JeHCTBYIONIBX 3Heprobiaokos ADC
o HoBoro, ©Oonee BHICOKOrO YpOBBS
6e30MacCHOCTH OyTeM BHEAPECHHS TEXHHEICCKHEX
B OpraAF3aHOHHEIX peIIeHAH C Y4eTOM

TpeOOBARAH COBPEMEHROH EBODMaTHEBHO-
TeXHWYECKOH JOKYM eHTAIlHH;
o obecneyeEre JaTbHEHINEeH SKCIUTYyaTAHE

3HeprobnoxoB Ha TIPHEMIIEMOM  YDOBHe
6e30acHOCTH B TEYEeHHE MPOCKYHOrO CpOKa
CITy&OH B CBA3H ¢ yXRecTOYeBHeM TpeboBaHAH
HOpPMATHBHO-TeXHAYECKOR NOKYMEETAIMH IO
6esomacnoctr ASC;

» paspaborxa LETAIBHRIX H TIOJHEIX
MaTEPHANOB DO OGOCHOBAHEIO JanbBeHHICH
fesomacEOH SKCONyaTamEH 3HEProONOKOB
ADC B CcOOTBeTCTBHE ¢ TpeDoBaHEAME
COBPEMeHHOHR HODMaTHBHO-TEXHHYECKOH
HOXYMEeRTalHH;

® ycTpaHeHHe BRIIBJICHHBIX B xoxe
IKCIUIYATAOHH 3aMeyappi, BIHOOOMEX Ha
6esonacaocts ADC, NOBHIIIEHRe HARCSKHOCTH
CHCTEM H ODOPYIOBAaHEA, 3aMeHA CHCTEM H
obopynosaHHsa YyCTapeBOIRX 2034
BEpaOOTABIIEX CBO# MPOEKTHLH pecype.

Tpu 3TOoM, Ha peaxTopax PEMK paborn
OO TeXUEPEBOOPYXEHRHIO H MOAEDHHE3AIMH
3Heprob10Kos, COOPYREHEIO HE
PEKOHCTDYKIHE CHCTeM 0e30DACEOCTH, 3aMeBe
ycTapeBIlero HNE BHpaboTaBmero pecypc
060pyAOBaEEL OpeTycMaTpHBaeTcs COBMeMaTh
€O CpOKaMHE 3aMeHhl TeXHOJOTHIeCKHX KAHANOB
(TK), xoTopas OpOH3BOAHICE DO Me€pe
BHpaboTk® 3azopa MexXy Tpybod TK =
rpadETOBOH KIIaKOH.

B npomecce  asxcnmyaramEH ~— Tox
BO3NEHCTEHEM BECHTPOHHOIO obryyerms
OPOHECXONET YCamKa IpadBra H XHaMeTpasbBad
TeKydecThb [OHPKOHEEeBHX Tpy® E3-33 dero
OPOMCXONHAT YMEHBIDEHHE  3a30pa  MeXxy
nEproHAEBOH Tpydbodi TK =B rpadeETOoBOR
xIagkod. [IpE ero HAcuYepnaHME BOJHHKaeT
MexaEHYecKoe Bozneicrsue rpadEToBoro 610ka
Ha 1pyby TK . B cBs3E ¢ 3THM DpHHITO pEINEHHE
mpuMepEO d4epes 20 mer  3KcIUTyaTalle®
TpOE3BOAMTL 3aMeRy Tpyd TK & xamrbpoBxy
(BOCCTAHOBNEEHE pa3sMepoB) OTBEPCTAHE DOJ BHX
B Ipa¢HTOBOH KirajgKe.



Ha s3amesy T1pyd TK TpeSyercs
AATEeIbEOe BpeMs (0KONO mBYX XeT). [lostomy
IpyrHe paboThl OO TeXNepeBOOPYXREHHIO H
MozepHH3aEHA 3Heprobiaokos ADC ¢ PEMK no
CpoKaM COBMEHIAIOTCS C BpeMeHeM 3aMeHsb! TpyD
TK

3. OcuoBHalc p20OTLI BLHIGTIHEEMbIE FIPH

TeXIepeBOOPYXLHHH H MOJePHH3 AN
sxeprodiokos AJC ¢ PBMK-1600 niepsoro

DOKOJIeHHS

Hna smeprobmoxop ASC ¢ PEMK-10060

NEepBOro MOKONEHHS HPH  OCYUIeCTBICHHE
TeXuepeBOOPYXCHES 4 MOZCPHBE3AlHE
IpeXyCMaTpHBAeTCs BHIONHEHAE CHEAYIODIHAX
OCHOBHBIX pabot (2):

* 3aMeHa TEXHONOTHYECKHX KaHaTOB;

* MOJepRM3aIHT CHCTEMBEI aBap®EiHOro
oxmaxxenns peakropa (CAOP);

* MOJEPHE3AIHY CHCTEMH YIpPaplleHHS ¥
sarmETH peaxTopa (CY3);

® MOJEPHH3AIES CHCTEM LEHIPAIH3OBAEHOIO
xorTpoma (CLIK) “Cxana” # aHarHOCTHEKH H
perncrpamex (IPET);

* YVCHICHHE CTPORTENBHHIX KOBCTDYKIHEH OT
BHEIIHHEX BO3ACHCTBHH;

e EBBeJeHHe JONOIHHTENLEEIX CHCTEM IO
OHarsocTEKe MeTawia obopynoBamEs H
Tpy60mpOBOAOB KOHTYPOB MHOTOKDATHOH
OpEEyIATeMsHOE  mEpkynammEE  {(KMIIL)
peaKTopa;

e BHeIpEHHE NPOTHBONOXAPHHIX MEpOIPHITHH
¥ Jp.

K BacrosmmeMy BpeMeHHM BRINOJHEHE!
TEXHEPEBOOPYREEHE B MOACPHAIAMMS C JAMEHOH
TK Ba pepeoM B BTOpOoM 3Heprobmoxax
Jlemmmrpanckol ADC. Begercs
TEXTIEPEBOOPYREEMe H MOAECPEH3ANNI TPEThEro
bnoka JlemmwHrpanckod® ADC ® @epBoro
sHepro6soka Kyperoit ADC.

4. INoHuii 00Lem paGOT N0 TeXNEPEBOOPYACHHIO
H MoxeprInaips >Heprodioxoes 1 1 2 Kypceko#i
A3C

Bonee mpomemmt obwvem pabor 1o
TEXHEePEBOOD YREHHIO : MOJACPHH3AEH
sHeprobnoxos | B 2 Kypckoii ADC (3, 3a, 36)
BEJIOYAET B cedd:

* 3aMeHY TeXHONOTHYeCKEX  KagaloB ¢
KamOpoBKOE OTBEpCTEE ©ON EHAX B
rpadHETOBO#E KNaIKe;

* BHeApPEHHE MOIepHHE3IHPOBAHHOH Ccy3
(CKY3-MY);

¢ MOJEPEH?AITHIO A3PT (ycraBoBKa
HBYXKOMIUIEKTHOIO A3PT, 3aMeHa

TeXHHYECKAR CPEACTB);
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puenpenne Cxamui-Mukpo, JJPET;
Moxeprmsamuzo COBII (Bpesxa OK B PI'K,
ycragoBra x8yx AIIDH);
MolepEmiammo obmebnowoin A2C
oyepens (sameHa /[I);
MOJCPHH3ANAID  CHCTEMBbI
cbpocos (IITC);

PEKOECTP YKITHIO BOAOYPABHATENBHELIX
TpybompoBoaoB Hapabap-cenaparopop (BYT
BC);

YCTaHOBKY BHYTpROapabaEBRIX YCTpOHCIB

l-o#t

Oapora3oBhIX

(BKY BC) E cHCreMH  AIETEILHOTO
pacxonaxHpaHus;

3aMeRy apmatypu (Jy-300 KMIIL)
BHpaboTaBmed pecypc;

BoccrarosnegrEe [IBK Bozooxnaxzaemoro
BapHaNTa;

MOBTAX CHCTEMB DNOHEXEHHS aXTEBEOCTE
rasoBHX BHbpocor KO CY3;

TEKBRIALHIO CMECETEeNcH B y3lax Bo3Bparta
opoxyBoyroH Boxzwl B bBC (mo ogEOMY Ha
KaxNoH cropoBe KMIILY;
pa3szeneHEe ra30BHX KOHTYPOB;
VCTaHOBKY [CHEPATOPHEIX BHEIKIIOYATeneH
KAT-24 =  cAacreMH ~ TeppECTOPHOTO
BO3OyXneRHq;
BHEEIpEHHE CACTEMEI KOHTPOJIA MepMETHYHOCTE
obopyaosamns H Tpybonposozos KMIIILI;
COOpPYX€EHe JNONONEWTENLHRX  oOBbekTOB
cacTeM bOesomacmocte (CAOP-2, PAC,
6prIsranbHRH 6acceiin, BHC-8 c
KOMMYVHRKAOBSME, KOPIOYC  HAREXHOrO
meragpgs KHII, mamas “Cosa”, ycmirerme
CTPOHTENBEBIX KOHCTPYXIHH - marep 13, Bi.
2B7);
COOpYXREHHE BCIIOMOIaTeNIbHREIX
TeXHONOIAYeCKHX 3J2HWA H COOPYXEHMH :
3qaEme TpPaHCOOPTHPOBKE bOnoxos (YTDh),
YCTAaBOBKE TIAYOOKOro YyHapHBaERY YI Y,
XTPO-1, 2, 3; xoeTetiBepROe xparesme OAT
H Ap.);
HPOTHBOBOXAPHLIE MEP OIPHATHS:
® 3aMeHA YTeINIETeldd KPOBIH MAalm3ana
HA TPYAHOCTODAEMBIH;
® [epeBOA Ta30BOI0 MOXAPOTYIICHEA
Ea BOZIHOE;
® BHEIPEHEHE CACTEMH JLIMOYIANCHRS H
DOXOOpa BO3AYXa;
¢ obopynopanme YCTaHOBKAME
razoaspo3OmLEOrO [IOXapOTYIICHAS
OOMEIeHHl OIHTOB YOPAaBICHAS H
cacrem AYTII v np.;
s 3aMena kafens 6 kB rmasHoro

Koprmyca;
* BHEOONHEHHe  MEpONPHATHH oo
dbATEYeCcKOH 3atTHATe.



S. OcHoBHbie paboThi BoHI0IHAEMBIE NIPH
TeXnepesoopYAeHHH H MOJEPHIBIHH
3xeprodntokos AZC ¢ PEBMK-1000 sroporo

MOKOJIeHHE

Jns sueprobmoxoe 3 4 KADCu CADC
¢ PBEMK-1000 BTOoporo mokoneEHs HOpE
OCYIIeCTBIICHHE TeXIepPeBOOPYXReBHT )2}
MOAEPHA3AAE UpeayCMaTpEBaeTcd BHIONHEHHE
clle [yIOIMHX OCEOBHEIX pabot (4):
® 3aMeHa TEXHONOTBYECKEX KaHAIOE;

* YCHIeHHE  CTPOMTENBHEIX  KOBCTDYKIHH
marpoB DNeETpabBOro sama (I3) =
Zea3paTopHOH 3Taxepka ([13);

e MOZEpPHM3ANHd CHCTEMB YOPaBleEHS H
3ampETH peaxtopa (CY3);

e MOJICpHH3AAE CHCTeM NeHTPaNH30BaHHOIO
xorTpons (CIIK) “Ckana” ¥ ZMarHOCTHKE H
perucrpamae (APED);

e BHeIpPEHHE crpaxyiomes CHCTEMbI
napocOpocoB B3 peakTOpPHOI'O mpOCTPaHCTBA
(PTI);

* BBefleAEE JONONHETENHHRX CHCTEM DO
OBATHOCTHKEe Meramwia oCOopyHOBaEEL ®H
TPYOODpOBOAOB KOBTYPOB MHOTOKDAaTHOH

OpERYARTepEOR  mapkynamer  (KMIILD)
peaxTopa;

® PpeKOHCTPYKIHA 6acceifrOB-6apOOTEPOB
HacOCHO-TeIo0 b M eHHbIX YCTaHOBOK
COpHHICIEPHO-0XIA AT bEOR CHCTEME]

(COC) B cHcTeM aBapHHHAOTO OXJI2XZCHHS
peaxropa (CAOP);

e BHEIPEHHE OTPOTHBONOXAPHBLIX MEPOUPHATHH
H Xp.

Cnienyer OTMeTHETh, YTO OCYIIECTBICHHE
OpOEKTOB DEKOHCTPYKIHE E MOJIEPHE3AIHHE
moTpebyeT 3HAMATENLHBX PHBAHCOBHIX 3aTpaT H
MaTepHANBHBIX pecypcoB. [lpE cioxmEBmEeMcs
SKOHOMHEYECKOM NONIOXEHHN B POCCHH E passane
OpOMBEIDICHROH 6a3tH aTOMHOE 3SHEPICTHKH
OpOBEeNcHHE peKOHCTPYKIEHY H MOIEDHH3ANHH
sgeprobmoxos ASC ¢ PBMK-1000 6yner
OpPOXOZATh OyreM OpPeOAONCEHs 3IHAYHTCSIBEBIX
TPYAHOCTEH H HNPENATCIBEHN H, IOITOMY, B
HECKOJILKO 3TAIOB.
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1. OcHoBHbIe 11eJIM TEXMEPEBOOPYKEHHS H MOAEPHH3ALIHH
3Heproodsoxos AIC

e NOBeJ€HHE NeHCTBYIOMMX 3Heprobimokos ADC mo HoBoro, boee
BBICOKOTO,  YpOBHd  0€30IacHOCTH  IIyT€eM  BHEApPEHHS
TEXHHYECKHX H OpPraHH3alMOHHLIX PpeEmEeHUN ¢ Y4EeTOM
TpeOOBaHHH COBpPEMEHHOM HOPMAaTHBHO-TEXHHYECKOH

AOKYMCHTAHH,

e ofecriedeHye AajlbHEHINEN JSKCIUIyaTallHH 3HEproOJIoOKOB Ha
[IPHEMJIEMOM YpOBHe ©6€30MacHOCTH B Te4YeHHe NPOEKTHOIO
Cpoka CcIyxObl B CBA3H C YyXecTOYeHHeM TpeOOBaHHUM
HOPMAaTHBHO-TEXHHYECKOH JOKYMEHTAIMH 110 G6e30macHOCTH
ADC;

e pa3paboTKa JeTAIbHBIX M  IIOJNHBIX  MAaTepHaJOB IO
obOCHOBaHHIO  JajbHeummed  6e30llacHOM  3KCIUTyaTallHuH
sHepro6mokoB ADC B cooTBeTcTBHM ¢ TpeOOBaHHAMH

COBpCMCHHOﬁ HOpMaTHBHO-TCXHHtICCKOﬁ JAOKYMCEHTAIlHH;

e YCTPaHEHHE BBLIABICHHBIX B XOJ€ OIKCIUIyaTaluyd 3aMedaHuH
BIMMIOMMX Ha OesomacHocTh ADC, 3aMeHa CHCTEM H
o6OpyNOBaHUA  YCTApEBUIMX WIM  BbIpaboTaBmiuxX  CBOH

IIPOEKTHLBIN pecypc.
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2. OcHoBHbBIE padoThbl, BIIOIHAEMbIE TIPH

TeXNnepeBOOpYKeHHH H MOAEPHH3AIHH SHEPro0JIoOKoB
nepsoro nokoJjieaus A3C ¢c PBMK-1000

3aMCHa TCXHOJIOTHYICCKHX KaHAaJIOB,

MOJEpHH3aIlld CHCTEMBI aBapHﬁHOFO OXJIaxXJA€HHUsA PpC€aKTOpa
(CAOP);

MOJEPHH3allls CHCTEMbI YyIOpaBIeHHMS M 3allUThI peakTopa
(CY3);

MOJEpHH3aIUs CHCTEM IIeHTpaimu3oBaHHOro KoHTpoiada (CLK)

“Ckana” u AUarHOCTHKH U perucrpaimu (JIPED);

yCUJIEHHE  CTPOMTEIBHBIX  KOHCTPYKIHMH OT  BHEIMHHX

BO3JICHCTBHIH;

BBEJCHHE NOIOJHHTEIbHLIX CHCTEM I10 JUAarHOCTHKE MeTalla
obopymoBaHHs H TpyOONpPOBOJOB KOHTYPOB MHOTOKpaTHOH

npuHyauTebHON mupkynaimu (KMIILD) peakropa;

BHEAPEHHUE ITPOTHBOIIOXKAPHBIX MEPONIPHUATHH U Ap.
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3. PaboThl no TexnepeBoopyxKeHHIO H MOIePHH3AIIUU
osokoB N 1 u 2 Kypckoit ADC

3aMeHa TEXHOJIOTHHECKHX KaHaJOB ¢ KaTUOpOBKOH OTBEpCTHH
I10J HHX B rpadHUTOBOH KJIagKe

Bueapenne mogepuusupoBagHoi CY3 (CKY3-M)

Mogeprusamus A3PT (ycraHoBka aByxkKoMiulekTHoOro A3PT,
3aMeHa TEXHHYECKHX CPEICTB)

Bueapenune Ckanbi-Mukpo, IPET

Moaepausamuss COBIIT (Bpeska OK B PI'K, ycraHoBka ABYX
ATIOH)

Moaepauzarus obmebnounon [2C 1-oit odepeau
(zamena JII)

MoaepHU3aHs CHCTeMB] Tapora3oBelx copocos (IITC)

PexoHCTpyKIIHA BOJOYPaBHUTEILHBIX TpyOOIIPpOBOZIOB
6apaban-cenapatopoB (BYT BC)
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3a. PaboThl N0 TeXmepeBOOPY:KEeHMIO H MOAEPHI3A AN
010x0B N 1 1 2 Kypckoit ADC
(IIpOAOTIKEHHUE)

e YcraHoBka BHyTpHOapabanupix ycrpoiictB (BKY BC) wu
CHCTEMBI JUIMTEILHOIO pacxoaXuBaHHs

¢ 3ameHa apmartyphl (1y-800 KMIIII) BripaGotaBmeit pecypc

e Boccranonienue IIBK BogooxinaxaaeMoro BapuaHTa

e MoHTax cucTeMBI NOHMXEHHA aKTHBHOCTH I'a30BbIX BHIOPDOCOB
KO CVY3

o JIukBHuJaIMsg cMeCHUTE IE! B y3j1aX BO3BpaTa IIPOAYBOTHON BOJLI
B bC (mo ognomy Ha kaxaou cropone KMIIL]

¢ Pazgenenue ra3zoBeIX KOHTYPOB

e VcraHoBKa reHepaTopHbIX BeIKnodarterneil KAI-24 u cucTeMBl
TEPPUCTOPHOIO BO30OYXICHUSI

e BHenpenne cucTeMbl KOHTPOJI T€PMETHIHOCTH 000pyHOBaHUA
U Tpybonposoaos KMIIL]
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30. PaboThi 0 TexmepeBOOPYKeHHIO H MOIePHU3ALHH
oaokxoB N 1 1 2 Kypckonn ADC
(IpOooOJDKEHHE)

e CoopyxeHHE JIOTIOTHUTENLHBIX 0OBEKTOB CHCTEM
6ezonacHoctu (CAOP-2, PJIC, 6prransuniil 6acceiin, BHC-8
¢ KOMMYHHKAIUIMH, KopIlyc HaaexHoro rmuranns KHI1, manas
“CoBa”, yCWIEHHE CTPOHTEIbHBIX KOHCTpPYKIIHH - marep L3,
ba. 2B™)

e CoopyXeHHEe BCIIOMOTaTeJIbHBIX TEXHOJOTHYeCKHX 3JaHHH H
COOpYXeHHH : 31aHHe YD, ycraHoBKa IiTyboKOro yrnapuBaHHA
YTV, XTPO-1, 2, 3; xourerinepHoe xpanenue OST u ap.)

e IIpoTHBOMOXAPHBIE MEPOIIPHSATHS:

e 3aM€Ha YTEIUIUTENA KPOBJIH Malnsasia Ha
TPYZHOCTOpaeMBbIN

e II€peBOJl I'a30BOro NOXapOoTYIICHHI Ha BOOIHOE

e BHEJPEHHE CHCTEMBI ABIMOYJAJICHHS H ITIOAIIOpa BO34yXa

e o0opyloBaHHE yCTaHOBKAMH razoa3spo30JIbHOrO
IMOXApOTYIIEHHsT IOMEMEeHHH MIMTOB VIIPABIIEHHUS U
cucreM AVYTII u ap.

e 3aMeHa kabensa 6 kB rinaBHOro xopiyca

e BrinmosrHeHHe MepOTIPUATHH 110 QU3WYECKOH 3amHTe
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4. OcHoBHbIe pa0oThl, BbIIIOJHAEMbIE NPH
TeXIIePeBOOPYKEHHH H MOIePHHU3aIIHH HeProdJ0KoB

BTOporo nokoJjenus A93C ¢c PBMK-1000

3aM€Ha TEXHOJIOTHYCCKHX KaHAaJIOB,;

YCHIIEHHE CTPOHTEILHBEIX KOHCTPYKIMI IMATPOB LEHTPAJILHOTO
3ana (113) u neaspaTopHoii 3TaxepkH ([19);

MOJEPHH3allUsi CHCTEMBl YIPpaBJIE€HHMI H 3alMHUTHl peakKTopa
(CY3);

MOJIEPHH3AIMsA CHCTEM HeHTpanuzoBaHHOro kKoHTpois (CLIK)
“Ckana” ¥ quarHoctuky u perucrpauuu (JIPED);

BHEIPEHHE CTPaxyIomiedl CHCTeMEBI TapocOPOCOB U3 PEaKTOPHOTO
npoctpancTBa (PII);

BBEJCHUE HOIIONHUTEILHLIX CHCTEM II0 JUArHOCTHKE MeTajUla
obopyaoBaHud H TpyOONpPOBOAOB KOHTYPOB MHOI'OKpPaTHOH
npuHyauTesnbHoH mupkysmuy (KMIILD) peakropa;

PEKOHCTPYKITHA 6acceiiHOB-0ap60TEPOB, HAaCOCHO-
TEIULIOOOMEHHBIX  YCTAaHOBOK  CIPHHKJIEPHO-OXJIaIHTENbLHOHN
cucteMbl (COC) u cHcTeM aBapHHHOro OXJaXJEHHs peaKTopa
(CAOP);

BHeJIpEHHE IPOTHBONOXAPHEIX MEPOIIPHUATHI 1 Ip.



