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Designs of Operating NPPs

34 operating power units
. |(without 4BEL, 6NVO — trial
w / and industrial operation)

JRr— /1 2\ 22 power units
of the | i pen -
i) Sonotion e, |1l generation /720,480
B A ol L \ MV

12 power units /7 d
| with extended o W -I-l) with extended
7 lifetime === SNy ifetime




Strategy of Operating Organization on Lifetime
Extension for NPP Power Units

( )

Energy strategy of Russia for the period till 2030

(approved by Order of the Government of the Russian Federation No.1715-p
dated November 13th, 2009)

\.

p
State Program of the Russian Federation “Development of
Nuclear Power Generation Complex”

(approved by Order of the Government of the Russian Federation No.506-12

dated June 2nd, 2014)
.

r

Strategy of Rosatom State Atomic Energy Corporation for the
period till 2030

\.

7

“Program of Lifetime Extension for Operating NPP Power Units of
Rosatom State Atomic Energy Corporation for 2013-2023"
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State Program of the Russian Federation “Development of Nuclear Power

Generation Complex” with Regard to Preservation (Lifetime Extension)
of Generating Capacities for NPP Power Units
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4NVO; 1,2KOL - repeated lifetime extension.
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Operation Years

Status of Works on Lifetime Extension of NPP
Power Units

mworks on lifetime extension in excess of 30 years have been performed mworks on lifetime extension in excess of 30 years are performed
mworks on lifetime extension in excess of 45 years are performed decisions of Rosatom State Atomic Energy Corporation for lifetime extension are executed

Uplanned operating lifetime
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34 power units in industrial operation

4040 39

3NVO
4NVO
1LEN
1KOL
1BIL
2BIL
2KOL
2LEN
3BIL
4BIL
1KUR
2KUR
3LEN
3BEL
4LEN
3KOL
5NVO
1SMO
3KUR
1KLN
4KOL
2SMO
4KUR
1BAL
2KLN
2BAL
3BAL
3SMO
4BAL

24 power units having passed lifetime extension

power units under lifetime extension program implementation
8 2-4BAL NPP; 2KLN NPP; 1,2KOL NPP (repeated lifetime extension); 4NVO (repeated
lifetime extension); 3SMO
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Concept of Lifetime Extension for Power Units of
Operating NPPs

Conservatism of accepted designing basis for
substantiation of 30-year operating lifetime for
operating NPP

Significant modernization volume during
design operating lifetime

New knowledge in the area of material
sciences, assessment of safety and life, design
codes

Specific financial costs for extension of power
unit lifetime is significantly less than costs for
putting any new power units into operation
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The basic factors to make a decision about lifetime
extension for NPP power units

The decision about power unit preparation for lifetime extension
and determination of duration for additional operating lifetime of

NPP power units

4 N N )
The possibility to ensure and A mainina e ar 1
maintain safety during
! bie elements of
further operation 4 ) flonrecovera :
the power unit
\_ J Raising of the
safety level by
——— _— modernization and
Availabiiity of the possibility for replacement of The possibility to ensure safety at
temporary storge of additional : : ;
: equipment handling of RW produced during
enriched nuclear fuel amount or additional lifetime
its removal from the site \_ -/
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Normative Base for Lifetime Extension

Federal rules and NP-001-15

regulations in the area PNAE G-7-089-15

of nuclear energy use NP-017-2000
NP-096-2015

Radiation Safety

Administrative Regulation for

\ )

Normative documents of » Execution of Functions on Licensing

state safety regulatory of Activity at Nuclear Facility by

authorities Rostekhnadzor of the Russian
Federation

Technical Checkup Certificate

Standard Program of Quality
Normative documents of Assurance for Safety in Nuclear
. . . Power Plants (Lifetime Extension)
operating organization,
Guideline Documents of Operating

standards constructions — .
Organization

norms and codes \ .
State standards, constructions

norms and codes
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Procedure on preparation for lifetime
extension of NPP Power Units

1st stage — forming investment project for lifetime extension

Integrated survey

Safety assessment

V

Scope and nomenclature of works on preparation for lifetime extension

v

Forming of investment project for lifetime extension

2nd stage — stage of lifetime extension investment project implementation

Modernization

Substantiation of

equipment remaining life

v

In-depth safety assessment

V

Submission of substantiating materials to

Rostekhnadzor in order to obtain the license for further operation of NPP power unit
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Standard works schedule for lifetime extension
of NPP power units

Operation Years —
[N N N N S S S S —

20 21 2 23 28 25 26 21 28 29 30 v-ears
1st stage 2nd stage

_________________________________________________

Construction and assembly works, start-up and
adjustment works

unit preparation for lifetime
extension

[Making decision about power
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Substantiation of remaining life
for power unit elements

Duration of additional power unit operating lifetime

WWER-240 nower units of the | generation | 45 years of
19 years operation
Power units of light-water-cooled, graphite-
- ower units o e eneration 93-60 f
25-30 WWER-440 p ts of the Il g t | oner‘a,l.:?nr:oj
years Power units of WWER-1000
[ Limitation: remaining life of noninterchangeable elements J

When getting new knowledge and experience, the possibility for
substantiation of longer additional operating lifetime occurs.
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List of standards measures of the work program
on preparation for power unit lifetime extension:

> Replacement of equipment being overaged or not meeting the modern safety
requirements.

» Creation of additional systems and independent channels of safety system with
internal redundancy.

Creation of additional channels of emergency power supply systems.
Introduction of automated radiation situation monitoring system (ARSMS).
Introduction of measures on hydrogen safety.

Introduction of modern gas fire fighting systems.

Construction of RW processing and storage complexes.

YV V V VY V V

Introduction of industrial television system for monitoring of NPP equipment
condition in unattended zones.

» Construction of protected control post for emergency actions.

All measures are included into the investment projects of NPP power unit lifetime
extension. The work results are submitted to the regulatory authority for independent
examination and receipt of the license for power unit operation.
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Safety increasing during lifetime extension for NPP
power units

Probability of Core Damage
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No. Power Unit/NPP Prior Now
1 5NVO NPP 2.24E-04 9.60E-06
2 3BEL NPP 4.90E-04 3.60E-05
3 3KOL NPP 7.96E-05 8.32E-06
4 AKOL NPP 1.28E-04 7.46E-06
5 3LEN NPP 1.98E-04 1.34E-05
6 ALEN NPP 1.98E-04 8.17E-06
7 1KLN NPP 9.06E-05 5.57E-05
8 1BAL NPP 4.30E-05 3.80E-05
9 3KUR NPP 1.83E-04 7.77E-05
10 4KUR NPP 1.83E-04 8.22E-05
11 1SMO NPP 1.84E-04 4.41E-05
12 2SMO NPP 2.45E-04 5.13E-05




Basic results on lifetime extension for power units
of operating NPP in 2015

)

| G

May 29th, 2015 J
Y,

license received for 10 years
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Task on Lifetime Extension for Power Units of NPPs
of the Russian Federation

Task of Russian Nuclear Power Concern JSC till 2025 is preservation
of operating 9 power units of NPP in line with total installed capacity
of 6,897 MW.

Lifetime extension of Russian NPP power units of the | generation in
excess of 45 years .

4NVO 1,2KOL
Lifetime extension of Russian NPP power units of the Il generation

2-4BAL

35MO 3B
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Basic tasks on lifetime extension for NPP power units

for 2016
- 2KIN | till November 25th, 2016 A
— license receint for additional operating
— . lifetime )
_- 4NV0 . till December 29th, 2016 A
O direction of the application into
- Rostekhnadzor
. J
wmm en [ till Octoher 17th, 2016 )
#_ direction of the application into
== - - . Rostekhnadzor )
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Tasks on modification of the normative methodological
base on lifetime extension for 2017-2018

NP-096-15
“Requirements for Nuclear Power Plant Equipment
and Pipeline Life Management. Basic Provisions”

NP-017-00
“Basic Requirements for Lifetime
Extension of Nuclear Power Plant Unit”

New standards and Standard on life characteristic management
Ilrﬂﬁellll_res are Methods for monitoring of life characteristics of
required pumps, valves and monitoring instruments
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Tasks on modification of the normative methodological
base on lifetime extension for 2017-2018

1] 2 3 4 5
;OFHACOBAHO JIBEERIAL) L;Z:z:uﬁmaﬂm)
MecTHTEIb pyKosoauTens DeiepanbHoii TerepansHbiii fpexToy =
CykOBI 10 IKOTOTHYECKOMY, mxi{p:;‘ormecxouy A0 fl?;muepuﬂl’opcemqfroamu» 4 | Paspabora PG Ycramonnetie  MeTot A 01.022017
HATONHOM HAT3OpY MOHHTOPHHTA PECYPCHBIX XapaKTEPHCTHK PaboTaloMHX AO «Koxuept
ﬁ_’_ 1071 JlaBieHHeM 000py1oBakHs i TpyGonposozios AC» Pocareproatomy»
B. hepanorros AJO. Tlerpos 5 | Paspabortka Pb «Ycrarosienue u MeTojis! JIvI 01.03.2017
| MOHHTOPHHIa PeCYPCHBIX XapakTepHCTHK Hacocos AC» AO «Konuepr
« 2016 « 2016 Pocareproatom
/ 6 | Paspabotka Pb «Ycranosienue u Metozpl JIAI 01.03.2017
[IAH MOHHTOPHHIA PECYPCHbIX XapakTepHCTHK apMaTyphl AO «Konepy
OPTaHH3ALHOHHO-TEXHHYECKHX MEPONPHATHE 110 TIPHBE/IEHHIO B COOTBETCTBH ¢ 1'pe6oaauumv DezepanbHbix HOM H pasiA B AC» Pocateproatom»
0BMaCTH HCI0/1530BakKA ATOMHO oHepr «TpeGoBattia Kk ynpasteinio pecypeom oGopyA0BaHHs  TpyGOMpOBOTOB ATOMHEIX 7 | PaspaGorka Pb «Ycrarorene 1 MeTozs! JIT 01.02.2017
cranuii, Ocrosisie nooxerts (HI-096-15) neprobiaokos A9C MOHHTOPHHIA PECYPCHBIX XapaKTEPHCTHK AO «Konueps
Mk ™ Coox 3NeKTpoTeXHHYeckoro obopytosanns AC» Pocareproaromy»
| Meponpstie (Orsercaenmbie HCIIOJ?:EHHH TTpumevanne 8 | Paspabotka Pb «YcraHosiieHne # MeTO/Ib! JII 01.04.2017
= | MoHHTOpHHra pecypeHbIX xapaktepuctik KUTTHA AC» AO «Konuepn
L 2 3 4 5 P
I | Paspabotka Tunosoii mporpass! ynpaaenis j it 20.12.2015 | Buinontero. [ocne ‘ SOPLOATON 5
pecypeow Tentovexammseckoro obopytosasma AC | AO dKontepn p— [ 9 | PaspaboTka HalHOHAIBHOrO CTAH/APTA «Y IpaBIieHHe JIMII 01.08.2017
(nepsas penakius) Poc3heproarony Tiporpassatno .1 | PeCyPCHBIMH XapaKTEPHCTHKAMH YTEMEHTOB AO «Konuepu
nahes Tporpasia 9Hepro010K0B aTOMHBIX CTaHILHID B 00ecreyeHne Pocaneproatomy»
- pebosannii HIT-096-15
2| epepadorka HIT-017-2000, [THA -002-87 JUILJIIM | 01122018 | Jna yerparens 10 | PaspaGoTka HALHOHATBHBIX H OTPACIIEBBIX CTAHAPTOB JII [To rpadmky | [oaranksiii nepecmotp
[ AO «Konmeph Hecoorsercriii ¢ HIT- B3aMeH /ICHCTBYIOLIMX OTPACIEBBIX PYKOBOALIHX H AO «Konuept nepecMotpa | mocie Beoza Pb no n.4-8
.. Pocaneproaton 096-15 METO/IHYECKHX JOKYMEHTOB 110 OLIeHKe TeXHHYECKOro Pocareproatom»
3| Paspaborka Tunosbix niepeuieii o6opyonarks Jwi 01.12.2016 | Mepeusn gomki Gurms | COCTOSHHS H OCTATOHHOTO pecypea
TpyGonposotos 11 pasktisi Tinos AXC, Ha AO «Koruepn COr/1acoBaH! ¢ 11| Paspabotka Tunosoii nporpamMmbl ynipasietus JIHII 01.08.2017 | ITocne BBOjA B JeiicTBHE
Koropuie pacnpocrpaisetca gefictaie HIT-096-15 | Pocaneproarowy, [exmpoexTpoBILHKOM i PecypeoM TenJIoMeXaHHYeCKoro, MeKTPOTeXHHYECKOro AO «Konuepr Pb 1o n.4-8
ES) | AXC [napitsn KoHerpyiropow | obopyosanns 1 ACYTIT AC Pocaneproaromy»

Plan of organizational and technical measures on bringing of NPP power units in
compliance with the requirements of NP-096-15 is approved by Rostekhnadzor
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Conclusion

4 R
4 N Lifetime extension for NPP power units is one of the

){ strategic directions in development of nuclear power
‘ engineering in Russia ensuring preservation of
\ J

generation and increase of safety level for operating
power units.

- J
4 )

The results for lifetime extension for NPP power units
ensure safety and social and economic stability in the

( )
| country due to assurance of minimum standard load,
E support of energy balance for regions prior to putting

\ J

new power units into operation, preservation of
scientific and research and production potential of
Russia.
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