NATIONAL REPORT OF THE RUSSIAN
FEDERATION FOR THE SECOND
EXTRAORDINARY MEETING OF THE
CONTRACTING PARTIES TO THE
CONVENTION ON NUCLEAR SAFETY

Moscow 2012




This report of the Russian Federation has been compiled subject to
the decisions made in September 2011 at a session of the General
Committee of the Fifth Review Meeting of the Convention on Nuclear
Safety in the framework of the 55™ General Conference of the International
Atomic Energy Agency (IAEA). The attending Contracting Parties have
agreed to convene the Extraordinary Meeting for exchange of information
regarding the steps taken or planned to ensure the safety of nuclear
installations based on the analysis of the events at the Fukushima-Daiichi

NPP in Japan.
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I ntroduction

The Russian Federation signed the Convention oreldu&afety on
20 September 1994 and adopted the Convention oduly21996. The

Convention on Nuclear Safety took effect for Russi®24 October 1996.

The adherence to the obligations arising out of @mavention on
Nuclear Safety was brought to the notice of inteomal comminuty in the
Russian Federation’s Fifth National Report at thent€@acting Parties
Meeting at the IAEA in 2011.

As of 1 March 2012, the Russian Federation hasp&3abing units at
10 nuclear plants, including 17 units with pressesli water reactors
(VVER), 15 units with channel-type boiling-wateaotors and 1 unit with
a fast-neutron sodium-cooled reactor. All unitséhatrreactor SNF storage
facilities and there are 4 NPP sites with sepa&ité storage facilities.
Over the time after the Fifth National Report wassented, Kalinin-4 with
the VVER-1000 ractor facility reached its first twality and was
connected to the grid.

There are four units under decommissioning at tikessBeloyarsk-
1,2 have been shut down and have all fuel withdramah placed in the at-
reactor storage facilities, and Novovoronezh-1 2ehaeen also shut down

and have SNF withdrawn in full.

The construction of Rostov-3,4 with the VVER-100@actor
installations is continued. In 2014 Beloyarsk-4ltbounder the BN-800
project is expected to be commissioned. Units watlessurized-water
reactors of 1200 MWe are being built under the ABB86 project at

Novovoronezh 1l and Leningrad Il sites. Other unéspected to be
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commissioned under this project until 2020 are Nwovonezh 11/1,2,
Leningrad 11/1-4 and Baltic-1,2.
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Fig. B.1 shows the geographical locations of thé&NRits in operation in

the Russian Federation.

Basic data of the Russian NPP units are given jpefdix 1.

The Russian Federation has a legal framework twniatenergy uses,
which, among other things, governs issues involvednsuring safety of
nuclear installations. There is a national regulatoody in the Russian
Federation (the Federal Environmental, Industnial Bluclear Supervision
Service or Rostechnadzor) reporting directly to evernment of the

Russian Federation. Rostechnadzor is responsibleefyulatory control,
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state supervision and inspection, licensing olvéets at nuclear facilities,

in particular NPP operations.

Open Joint-Stock Company “Russian Concern for Gaiogr of
Electric and Thermal Power at Nuclear Power Plaff&&senergoatom) is
the only operator of the NPPs in operation or uno@rstruction in the

Russian Federation.

As required by the Convention on Nuclear Safety thed-ederal Law
“On the Use of Atomic Energy” dated 21 November 398lo. 170-F2),
Rosenergoatom is fully responsible for the safdtyhe Russian nuclear

plants in operation.

On a regular basis, Rosenergoatom carries outitaesivo retrofit and
upgrade the safety of NPPs, this making it possiblensure that they
comply with the up-to-date safety requirements aasonably extend the
NPP life.

The funding provided by Rosenergoatom for the IKERfit projects
in 2000-2011 is shown in Fig. B.2.
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Fig. B.2. Funding of the retrofit activities foraiNPPs in operation in
Russia
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In the Russian Federation, activities are undentaltea national level
to ensure the emergency preparedness of nuclaas @ad steps are taken

to ensure safety of the personnel, the public haghvironment.

On 12 March 2011, after the accident at the Fukoakbaiichi NPP
in Japan was first reported, the emergency op@&stienter, a part of the
RSPLE, launched monitoring and prediction with estp to the

development of the accident consequences in thdebareas.

By 28 March 2011, target inspections were undertaiteall Russian
NPPs in operation regarding the adherence to thsigmlesafety
requirements when reviewing the potential progoesscenarios of beyond
design basis accidents, given the specific naturethe installation
deployment. By 6 April 2011, emergency responsksdsiere conducted at
all Russian NPPs for scenarios involving loss ofv@oand loss of heat

removal to the ultimate heat sink.

In March and April 2011 inspections of the NPPsaveonducted by
Rosenergoatom and Rostechnadzor with respect to:

- the degree of protection against extreme naturdl @man-
induced impacts, including impacts of the intenbigyond the NPP design

bases and combinations of external impacts;

- preparedness for the management of beyond desigis ba

accidents involving the NPP blackout;

- preparedness for the management of beyond desigis ba
accident involving loss of the ultimate heat sink;

13

NATIONAL REPORT OF THE RUSSIAN FEDERATION FOR THE SECOND EXTRAORDINARY MEETING OF THE CONTRACTING
PARTIESTO THE CONVENTION ON NUCLEAR SAFETY



- preparedness for management of severe accidentiPBs

(accidents involving fuel damage beyond the debgits).

On 26 April 2011, by way of a commission from theg$tdent of the
Russian Federation, proposals on improvementsarnirtternational legal
regime of ensuring nuclear safety were developedsant to the leaders of
the CIS, G8 and BRICS countries, and to the IAEfeBlior General.

On 20 June 2011, at the IAEA Ministerial Conferemse Nuclear
Safety called in the wake of the Fukushima Dai@teident, the Russian
delegation officially unveiled the package of itsoposals on making
amendments to the Convention on Nuclear Safety. SEii@ amendments
envisage a greater government responsibility forely and sufficient
emergency response to minimize the consequencdiseolccident, and
include the requirement for the necessary infratitne to be established in
the countries planning to build nuclear facilitiesyder the IAEA
recommendations and with assistance from the nuiclstallation vendors.
The proposed Russian amendments to the Conventidduclear Safety
are set forth in Appendix 6 to this National Repditte Russian proposals
for the amendments to the Convention on Nucleaet$3afere considered
in the final Conference Declaration and in the IANAclear Safety Action
Plan adopted at the B5Session of the IAEA General Conference in
September 2011.

In June 2011, the regulatory body, based on theRENG approach,
developed requirements regarding the scope ance oot the additional

protectiveness analysis for the existing RussiaR$\P

During the period of 15 June to 15 August 2011, éResgoatom
submitted to Rostechnadzor reports including thetegtiveness analysis
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data for the existing Russian NPPs regarding theeiee external impacts
and combinations thereof, as well as the prepassdokthe nuclear plants
to the management of beyond design basis accidemisiding severe

accidents.

In September and November 2011, Rostechnadzor wetliethe
submitted reports, with the review results discdssgh Rosenergoatom at

an enlarged meeting at Rostechnadzor in Decemlidr. 20

In early 2012 Rostechnadzor and ROSATOM developedRrogram
of Activities for the Participation of the RussiaAgencies and
Organizations Concerned in the Implementation & tAEA Nuclear
Safety Action Plan”. The activities this envisagledd the purpose of
improving the safety of the Russian NPPs and tHeiexicy of the
emergency response system, and raising the effigief the Russian
safety regulation framework. The program provided the Russian
Federation’s involvement in the international at&g concerning the
improvement in the efficiency of the internationeg¢gulatory legal
framework and the assistance to the states plarnoilaunch their national

nuclear power programs.
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- 1. Topic 1. External Events

1. Topic 1. External Events

1.1. Brief discussion of topic
In the Russian Federation, the issues regardingNBie protectiveness

against external impacts are analyzed at all ldecgtages of nuclear plants
(design, construction, operation, decommissionarg) regulated by federal

standards and rules.

The current federal standards and rules requiré tth@ maximum
parameter values of hydrometeorological, geologiaad engineering-
geological processes and phenomena are definetihdodesign basis in a
time interval of 10000 years. In addition, the dasbases make allowances
for man-induced factors, which frequency of occocee is equal to or
exceeds 10 1/year. Where the effects of natural and man-iedufactors
have this frequency of occurrence, the NPP pratecsiafety is ensured,
which makes it possible to avoid taking measuresxtdude damage to the

NPP safety important buildings and structures chbgeexternal impacts.

Where natural and man-induced impacts have a snfellguency of
occurrence, provided the frequency of the maximemmgssible emergency
release is over 10 l/year, the accident management for the accident

aftermath mitigation should be supported technahalty.

Federal standards and rules also require thatcpkaticombinations of
external impacts to be taken into account in th€ MEsign bases.

The following natural and technological impacts,iethare hazardous
to NPPs, were taken into account in the additiaralysis regarding the

protectiveness of Russian NPPs against extremenakxienpacts:
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1. Topic 1. External Events

— natural impacts:
— seismic;
— floods;
— strong wind (dust storms, tornadoes);
— extreme air temperature;
— snow loads;
— icing;
— other impacts typical of the NPP deployment ared site, as
listed in the standards;

— man-induced impacts:

aircraft crash;

— externally caused fire;

— explosions at facilities in the NPP deployment area

— atmospheric emissions of toxic vapors, gases amnsals;
— oll spills on the near-shore surfaces of water ésidi

— other impacts typical of the NPP deployment ared site, as
listed in the standards.

Combinations of external impacts were also analywdulch, as expert

assessments show, may occur in the NPP deploymead.a
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- 1. Topic 1. External Events

1.2. Actions taken by the Operator

1.2a. Overview of actions taken or planned by the Opetar

In March and April 2011, Rosenergoatom inspectéexasting nuclear
plants to audit these for a degree of protectioaireg external natural and
man-induced impacts. In June and August 2011, ditiaadlal protectiveness
analysis was performed by Rosenergoatom for alslRuNPPs with respect
to external impacts, subject to the requirement®idped by the Regulator
based on the ENSREG approach, including the asabysi

— the protectiveness against seismic impacts takeragcount in
the NPP design bases (design basis and safe shutdow

earthquakes);

— the protectiveness against floods of differentiarigadbnormal
levels in water bodies, the near-shore sea andaada@regimes
(tsunamis, storms and so on), incidents at hydrawlrks,

extreme rainfall) taken into account in the NPFRglebases;

— the protectiveness against the external impactedypf the
nuclear plant deployment locality and site, of thé&nsity

taken into account in the NPP design bases;

— the protectiveness of nuclear plants against easttes of the
intensity in excess of those taken into accounthi design
bases (the nuclear plant capability to manage ipatad
operational events, including accidents caused byord

design basis earthquakes);

— the physical potentiality of floods in excess abgh taken into
account in the NPP design bases, and the protaesgeof

18

NATIONAL REPORT OF THE RUSSIAN FEDERATION FOR THE S ECOND EXTRAORDINARY MEETING OF THE CONTRACTING PART IES
TO THE CONVENTION ON NUCLEAR SAFETY




1. Topic 1. External Events-

nuclear plants against such floods if such floods not
excluded physically;

— the protectiveness of nuclear plants against eakenmpacts in
excess of those taken into account in the desigeddthe
nuclear plant capability to manage anticipated aiemal
events, including accidents caused by beyond-ddmgis

external impacts);

— the protectiveness of NPPs against particular coations of
external impacts selected by experts (e.g. extremosv loads

and extreme winds).
As part of the analysis, the following issues wewasidered:
potential of dependent events (e.g., a fire cabyeah earthquake);
effects of external impacts on:

— the NPP safety important systems and componentspfagnt,

buildings and structures);

— the NPP systems and components used for the begesidn
basis accident management, including communicatard

notification systems;

— the NPP systems and components, which do not afédety, but
which, if damaged (failed), may cause damage tetgainportant

systems and components;

— systems and components capable of causing an N&Ptdkic

emissions or flooding;
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- 1. Topic 1. External Events

— on-site escape routes, roads and engineeringiagjlitvhich are
used for the nuclear plant to receive assistarm® the outside
and for evacuation of humans, the routes used &éyp#rsonnel
for taking actions to ensure the NPP safety, andmally
occupied rooms (primarily the main and emergencytrod
rooms, and the protected emergency response maaagem

rooms);
— external power lines for the NPP auxiliary powepsy.

major safety functions (subcriticality control, he@moval from
cores and nuclear fuel inventory rooms) to be estbuvhen external

Impacts are in effect;
the existing safety margins.

Both the NPP design materials and the data fronadlaigtional surveys
conducted by the design organizations and Roseatngoprior to and after

the accident at the Fukushima-Daiichi NPP, werel dieethe analysis.

Seismically, as required by federal standards anhelsy each of the
Russian NPP sites is characterized by magnituddsealesign basis and the
safe shutdown earthquake. The maximum-intensitginearthquake of the
occurrence frequency once in 1000 years is refeweas the design basis
earthquake. The maximume-intensity onsite earthquatkéhe occurrence
frequency once in 10000 years is referred to as gaie shutdown

earthquake.

Table 1.1 gives magnitudes of the design basistladafe shutdown
earthquakes and their respective ground accelasatoy each of ten Russian
NPP sites.
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1. Topic 1. External Events-

Tables 1.1.

Magnitudes of the design-basis and the safe shutdowearthquakes and

their respective ground accelerations for the Rusan NPP sites

MSK-64 magnitude Ground accelerations, mM/s

NPP site
DBE SSE DBE UDBE

Balakovo 6 7 0.050¢g 0.100 g
Beloyarsk 5 6 0.025¢g 0.050 g
Bilibino 4 5 0.020 g 0.035¢g
Kalinin 4 5 0.020 g 0.040 g
Kola 4 5 0.020 g 0.040¢g
Kursk 5 6 0.035¢g 0.050¢g
Leningrad 5 6 0.035¢g 0.050¢g
Novovoronezh 4 5 0.0094 g 0.026 g
Rostov 6 7 0.012 g 0.068 g
Smolensk 5 6 0.025¢ 0.050 g

It should be noted that the DBE and SSE valuesadapted in the
Russian nuclear plant designs, are subject to &havigen the Russian
Federation seismic zoning maps are updated, forattditional detailed
seismic microzoning of the NPP deployment areastam@dditional seismic
microzoning of the NPP sites, as well as basedesnsc monitoring data.
The design basis and safe shutdown earthquakesyasgiven in Table 1.1,

correspond to the values given in the NPP safetiyais reports as of 2011.

As required by federal standards and rules, theeetlaree seismic

stability categories identified for the NPP builgs) structures, civil works,
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- 1. Topic 1. External Events

foundations, process and electrical equipment, lipg® instruments and

other NPP systems and components, which are ¢&sgiiven the extent to
which they are involved in ensuring safety durimgssiic impacts and are

serviceable after the earthquake is over.

As required by federal standards and rules, seistalulity category 1

includes:
- NPP components of safety classeésind 2;
- safety systems;

- normal operation systems and components therdafluse of which
during seismic impacts up to the SSE inclusivelpgyntead to an
escape of radioactive material into the NPP prodngboms and into
the environment in quantities beyond the valuescifpd by the

existing radiation safety standards for the debiggis accident;

- the buildings and structures, as well as their flaions and parts, a
mechanical damage to which during seismic impaptdouthe SSE
inclusively, may cause said components and systeitier by force

or temperature effects, to fail;

- other systems and components, the classificatiovhath as of falling

into seismic stability category | has been judtifie the design.

As required by federal standards and rules, seistalaility category
Il includes NPP systems and components (other thfacategory 1),
malfunctions of which, either separately or in camation with other

systems and components, may cause a break ini@tgciand heat

! The classification of the NPP components in teofnsnpacts on safety under federal standards and
rules is given in Appendix 2.
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1. Topic 1. External Events-

production. Seismic stability category Il also umbds components of safety

class 3, which are not of seismic stability catgdor

Seismic stability category lll includes the resttbe buildings and
structures, as well as foundations, civil worksmponents and parts of

these, other than of seismic stability categoriasd |l.

As required by federal standards and rules, the E&Rponents of

seismic stability category | should:

- remain capable to perform the functions involvedemsuring the
NPP safety, both during and after an earthquakleeointensity up to
the SSE inclusively;

- remain serviceable during and after an earthquékieeantensity up

to the DBE inclusively.

As required by federal standards and rules, the E&Rponents of

seismic stability category Il should remain seraigle after an earthquake of

the intensity up to the DBE inclusively.

Table 1.2 gives the geographical locations of thusstan NPP sites

relative to water bodies.

Table 1.2.

Locations of Russian NPPs relative to water bodies

NPP Water body
Balakovo Bolshoy Irgiz and.MaIy Irgiz Rivers
(Saratov Reservoir)
Beloyarsk Beloyarsk Reservoir
Bilibino Bolshoi Ponneurgen Stream
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- 1. Topic 1. External Events

NPP Water body
Kalinin Udomlya Lake
Kola Imandra Lake
Kursk Seim River
Leningrad Gulf of Finland (the Baltic Sea)
Novovoronezh Don River
Rostov Tsimlyansk Reservoir
interfluve of the Desna River’s
Smolensk tributaries (the rivers Selchanka and
Gnezdna)

Major conclusions from the analysis of the protectiveness against external
impacts

Salsmic impacts
1. The seismic stability of the NPP safety importaramponents

(equipment, pipelines, civil works, buildings artdustures), including
equipment of safety systems, has been confirmed:

- for components of seismic stability category | tfwiespect to seismic
impacts of the SSE level);

- for components of seismic stability category Il tfwirespect to
seismic impacts of the DBE level).

2. The estimates made for some NPP units evidendeeaailable safety

margins with respect to seismic impacts. For exampl

— the stability for an earthquake of magnitude 7 be MSK-64
(SSE + 1) has been demonstrated for the reactopaxment of
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1. Topic 1. External Events-

Leningrad-1, as well as for the safety systemst lasl part of the
Leningrad NPP retrofit (specifically for the unimeaptible service
water supply system building, and the building theatommodates
the fast-acting ERCS gate valves) during theiriserlife extension;

— the stability for an earthquake of the magnituden/the MSK-64
scale (SSE + 1) has been demonstrated for the winiks of the

Smolensk-1,2,3 main and spent nuclear fuel buikling

— the stability for an earthquake of magnitude 7 loe MSK-64 scale
(SSE + 2) has been demonstrated for the civil woflkihe building
for the extra emergency feedwater system with d@seen pump
sets, the building for the liquid radioactive wastatment facility,
and the new building for the standby diesel powatian of Kola-
1,2, as well as for those of the new building fog tontrolling safety

system of Kola-3;

— for the Balakovo VVER-1000 containments, the safetgrgin is
about 1 beyond the safe shutdown earthquake of itnagn7 on the
MSK-64 scale.

A detailed analysis of the effects from seismic acts in excess of the

maximum design values is continued.

Floods

1. No Russian NPP sites are exposed to tsunami impsotextreme
levels of water in the water bodies, extreme weaatimeidents at
hydraulic works or combinations of these factors/rmoause a flood

that would affect safety important systems and caomepts.
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Other external impacts

1. Safety of Russian NPPs has been confirmed for madteratural
and man-induced impacts of the intensity that neguio be taken

into account in the design bases.

2. For factors other than taken into account in thegiebases (e.g.
aircraft crash), the designs of some Russian NRRsrdanclude
the justification that these factors cannot ocdigieen sites and/or
demonstrate that the probability of these to odsubelow the
threshold value specified in the federal standard$rules, or that
the consequences of these do not exceed the camsguof the

events taken into account in designs.

Problems reveal ed
Seismic impacts
1. Not all Russian NPP units have seismic monitorimgl alarm
systems connected to the reactor emergency pratexystem. Some
of the NPPs (Bilibino, Kola, Kursk and Novovoronghlave systems

introduced in just an information mode with no ughce on the CPS

controls.

Floods

The cooling tower makeup station of Novovoronezhi8,exposed to
flooding as the result of some emergencies (edama break), which does
not cause components of the systems for the heaiviad to the ultimate

heat sink to fail.
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Other external natural and man-induced impacts

1. No turbine hall roofing strength is ensured at Nawonezh-3,4, for
the impacts of a storm wind of over 35 m/s, anduatwoor switchgear
strength is ensured for the impacts of a tornadmtehsity 3.2 on the

Fujita scale.

2. Some of the outdoor enclosing structures at thel&mk NPP have
been found to be insufficiently resistant to theshiock wave impacts
of over 1.5 kPa.

1.2.b. Information on time schedules and measuredgmned

A number of steps have been planned by Rosenergdaésed on the

analysis of the nuclear plant degree of protecigainst external impacts.
Short-term steps (2012-2014):

1. A number of regular drills in the personnel res@ottsbeyond design
basis accidents (including simultaneous failures alit units of

multiunit NPPs) should be increased to two per.year

2. All NPPs should be fitted with engineered featurks the
management of beyond design basis accidents cdmsegkternal
impacts and leading to the NPP blackout and/or ¢dddseat removal
to the ultimate heat sink, including, specificallyiesel generators,
diesel pumps and motor pumps, in such number adeviufficient to

ensure safety of all units of multiunit NPPs.

3. Emergency response procedures and guides shoutdviesved for
the sufficiency of personnel actions in the managdamof the
accidents caused by external impacts, includingttierunit that has

been shut down.

27

NATIONAL REPORT OF THE RUSSIAN FEDERATION FOR THE S ECOND EXTRAORDINARY MEETING OF THE CONTRACTING PART |ES
TO THE CONVENTION ON NUCLEAR SAFETY



- 1. Topic 1. External Events

4. The DBE and SSE levels should be updated for theolwronezh,
Bilibino, Kola and Beloyarsk sites through additbrseismological
surveys for the NPPs, including studies regardingisnsic

microzoning of the NPP sites.

5. Extra estimates should be made to justify the Seistability of the
following safety important NPP components (for epéam the Kola
NPP’s on-shore pumping stations and service watstes piping
channels; some civil works of the Bilibino NPP mdanilding and
feedwater/service water system components) withtiaddl measures
developed and introduced, where required, to endwg seismic
stability.

6. Organizational and technical steps should be takeprevent the

flooding of the cooling tower makeup station at Neeronezh-3,4.

7. Work should be completed to ensure the stability pafticular

structures, including:

— the turbine hall roofing (for the impacts of a stowind of over 35
m/s) and the outdoor switchgear (for the impacta ébrnado of

the intensity 3.2 on the Fujita scale) at Novovezin3,4;

— the Smolensk NPP outdoor enclosing structurestifiimpacts of

an air shock wave of over 1.5 kPa).
8. The following should be undertaken for the Kola NRFis:

— an analysis of the regularly occurring low tempamateffects on

the chemically desalinated water tanks outsidédthielings;

— a strength analysis for the impacts of extreme sloads (4.6 kPa)
on the safety-related buildings and structuresgehesl to withstand
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the snow load of 2 kPa, with steps taken, whereessary, to

reinforce the civil works.
Mid-term steps (2014-2015):

1. Probabilistic safety analysis reports of level 1owd be
complemented with analyses of natural and man-eduexternal
impacts, including impacts of the intensity in esc®f the impacts to
be taken into account in the NPP design. The reduiechnical and
organizational steps should be developed based@mprobabilistic
safety analysis of level 1 to upgrade the protect®ss of NPPs and to
improve the management of beyond design basis eusidand

mitigate the consequences thereof.

2. The emergency protection system should be finallsoduced at the
RBMK-1000, VVER-440 and EGP-6 units to ensure tls¢ability to

seismic impacts in excess of the specified level.

3. An additional justification study should be und&ema with respect to
the seismic stability of the NPP equipment, pipinbuildings and
structures based on the updates given (including ¢ the
introduction of new federal standards and rules)the seismic

stability category for a number of safety importaiftP components.

1.2.c. Preliminary or final results of the Operatofs activities, including

proposed future activities

The steps developed by Rosenergoatom to ensur@rttection of
NPPs against extreme external impacts will makessible to:

— identify more exactly the engineering-geologicahaions for siting a

number of NPPs;
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— finalize the justification for the seismic stahyjliof the NPP safety
important components, as well as for the stabwith respect to other
external factors (specifically tornadoes and exgamow loads);

— refit the nuclear power plant units with emergepaogtection systems in

case of seismic impacts;

— finalize the system analysis of the effects, theemval impacts of the
intensity greater than specified in the design dasave on the NPP
safety.

If taken, the steps planned will help taking fulicaunt of the lessons
learned from the Fukushima Daiichi accident andegiRussian NPPs a
higher level of the protectiveness against extrerternal natural and man-

induced impacts.

1.3. Actions taken by the Regulator
1.3.a. Brief discussion

By way of a commission from the Russian Federafémvernment,
Rostechnadzor conducted in March-April 2012 exttaary inspections of

the existing Russian NPPs for:

— the protectiveness safety against extreme exteratiral and man-
induced impacts, including those of the intensityager than the NPP
design bases, and for the protectiveness agaimsbinations of

external impacts;

— the preparedness for the management of beyondndeasis accidents
involving full loss of the NPP in-house power,

— the preparedness for the management of accideviéving loss of

the ultimate heat sink;
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— the preparedness for the management of severecatsidt the NPPs
(accidents involving fuel damage to beyond thegteBmits).

In June 2011, Rostechnadzor developed requirentertkee additional
analysis of the NPP protectiveness against extrexternal impacts
(including against earthquakes and floods) and preparedness for the

management of beyond design basis accidents, ingsgvere ones.

In September-October 2011, Rostechnadzor arrarggettid review of
additional safety analysis reports submitted, idiclg the steps planned in
those to improve the safety of the NPPs, with #haew results discussed
with Rosenergoatom and presented to an enlargetinged Rostechnadzor
in December 2011.

Also, the status of the Russian regulatory framé&waoncerning the
protectiveness against external impacts was revddweRostechnadzor, the
results of which proved it reasonable to update esmh the regulatory

documents regarding the requirements to:

— consideration of external natural and man-induecepacts in the NPP

designs;
— the NPP site selection;

— the content of the nuclear plant safety analygsnts.

In January 2012, Rostechnadzor published the PoBtgtement
regarding the probabilistic safety analysis, whicklerlined the requirement
for the PSA development with the full spectrum aitiating events

encompassed, including external natural and maneced impacts.
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1.3.b. Schedules and milestones of measures planrmBdthe Regulator

Rostechnadzor has formulated the requirements ¢o stope and
content of the additional analysis of the Russi@Phl protectiveness safety

against extreme external impacts and has giveneipert review.

Rostechnadzor supervises the taking of Rosenengedéveloped
steps based on the additional analysis of the RudSPPs protectiveness

against extreme external impacts.

Rostechnadzor plans that amendments will be madtdofederal
standards and rules until 2015 for the effectsxtfieene external impacts to

be taken into account.
1.3¢. Rostechnadzor conclusions

The following conclusions have been made basedesults of the
nuclear plant protectiveness assessment with respeexternal natural

and man-induced impacts:

1. The requirements of the federal standards and rdibes the
protectiveness against external impacts are obddordhe Russian
NPPs.

2.The short-term, mid-term and long-term steps deexo by
Rosenergoatom to ensure the protection of the NMgRsist external
impacts have been justified and are sufficient anel under the

control of Rostechnadzor.

3. Based on results of the assessments made, it basfdnend necessary
to update the Russian standards increasing thareemnts to the
NPP site selection, the NPP seismic stability aodsieration of

external (natural and man-induced) impacts in tR& Mesign.
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4. The safety issues revealed in the additional sad@iglysis do not

indicate to a low or inadmissible safety levelltd Russian NPPs.

1.4. Summary table
The table below gives a summary of reported iterfisal1.2.b, 1.2,

1.3.a, 1.3.b and 1.3.c (Topic 1. External Events)cerning issues of the

Russian NPP intrinsic safety against external mhtand technological

impacts.
Activities performed by the Operator Activities performed by the Regulator
(Item 1.2.b) | (Item 1.2.c) (Item 1.3.b) :
Activities (=i 1-22) Schedule or | Results (item £l-£k) Schedule or Conqlusmn
Completed? X ; Completed?| - available
-~ | milestones for| available -~ | milestones fo p
Ongoing? lanned Yes? Ongoing? lanned Yes”
Planned? plann : Planned? plann No?
activities No? activities
Inspection of all Completed in Completed in
Russian NPP Completed 2011 Yes Taken 2011 Yes
Express review of th Completed in Expert review Completed in
NPP protectio Completed 2011 Yes completed 2011 Yes
Additional analysis
of the Russian NPP . . .

. Completed in Expert review Completed in
gg)at;‘;tt“’eirt‘gfrfal Completed 2011 Yes completed 2011 Yes
impacts
Increasing the
number of regular 5
drills in personnel Ondoi Igo_}lless than 2
response to beyond ngoing ri sl, per )(/jear Yes
design basis planne
accidents
Additionally fitting
the NPPs with
foﬁg:;]:ﬁézgr;e:;?gefs Ongoing Until 2014 Yes
beyond-design-basis
accidents
Review of the
emergency responsge
procedures and
guides for the Ongoing Until 2014 Yes

adequacy of
personnel accident

management actions
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Activities performed by the Operator

Activities performed by the Regulator

Activities

(Item 1.2a)
Completed?
Ongoing?
Planned?

(Item 1.2.b)
Schedule or
milestones for|
planned
activities

(Item 1.2.c)
Results
available
Yes?
No?

(Item 1.3a)
Completed?
Ongoing?
Planned?

(Item 1.3.b)
Schedule or
milestones fol
planned
activities

Conclusion
available
Yes?
No?

In-depth study into
the effects of impac!
in excess of the
maximum design
values and into the
impacts on the NPP
safety important
components, as
justified by
regulations

Ongoing

Until 2014

Yes

Update of the DB
and SSE levels v
extra seismologic
surveys

Ongoing

Until 2014

Yes

Finalizing the
analysis of th
stability to extern:
natural impacts for
number of the NF
safety importal
components

Ongoing

Until 2014

Yes

Probabilistic safety

analysis ofevel 1 for
external natural and
man-induced impac

S

Planned

Until 2016

Yes

Additionally fitting
the NPPs with
emergency protectic
systems against
seismic impacts in
excess of the
specified level

Ongoing

2015

Yes

Additional feasibility,
study for the seismi
stability of the NPP
components,
pipelines, buildings
and structures base
on the updates give
(including due to the
introduction of new
standards and rules
to the seismic
stability category fo
a number of NPP
safety important

"

o0 O

components

Planned

Until 2015

Yes
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Activities performed by the Operator Activities performed by the Regulator
(Item 1.2.b) | (Item 1.2.c) (Item 1.3.b) :
Activities (=i 1-22) Schedule or | Results (item £l-£k) Schedule or Conqlusmn
Completed? X ; Completed?| - available
) milestones for| available ) milestones fo
Ongoing? Ongoing? Yes?
planned Yes? planned
Planned? - Planned? L No?
activities No? activities
IAdoption of the
Policy Statement Completed in
with respect to Completed b Yes
o 2012

probabilistic safety
analysis
Making amendments Particination
to the federal nuclear P Until 2015 Yes Planned Until 2015 Yes

planned
standards and rules
Supervision of th
taking .Of the safe Ongoing Until 2017 Yes
upgrading steps
Rosenergoatom
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2. Topic 2. Design issues

2.1. Brief discussion of the topic
Federal standards and rules formulate the purpbseymnd design

basis accident management as returning a NPP nioitcontrolled state
when chain fission reaction is stopped, continuoies cooling is provided

and radioactive materials are confined within thespribed boundaries.

The federal standards and rules regulate the follgw approach to
selection of a list of beyond design basis accelanthe NPP safety case,
their scenarios, requirements for justification afcident management
measures, of their effectiveness and sufficiendyeference lists of the
beyond design basis accidents, including initiatiexents, progression
sequences and consequences for each reactor g/peoarded in a number
of regulatory documents. Reference lists of beydesign basis accidents
to be analyzed are contained in a number of fedgeaddards and rules.
These lists include the accident with NPP blaclemd loss of ultimate heat
sink. Final lists of the beyond design basis aauig, their best-estimate
(non-conservative) analysis with assessment ofghiibes of occurrence
of different accident progression sequences angempurences, along with
the analysis of safety system operation are to @terchined in the NPP

design documentation and presented in the NPPysafatysis report.

The analysis of consequences of beyond design asiglents
presented in the NPP design serves as a basiset@opment of action
plans to protect the personnel and the public seaaf accidents and for
development of a beyond design basis accident neamagt guide.

The design bases of the Russian NPPs with VVERRBIMK reactors
were reviewed in details earlier in the framewofdAEA extrabudgetary
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projects. The recommendations made during the wesvigere taken into
account while developing and implementing NPP gafemhancement

measures.

As of March 2011, three Russian NPPs were equippddadditional
engineered systems intended for management of Heyl@msign basis
accidents with complete station blackout. Thesdesys include mobile
diesel generator station at Kola NPP, mobile digemerator station at
Novovoronezh NPP, and gas turbine facility at BidNPP. It should be
mentioned that at the Russian NPPs there are aammidl cable power
transmission lines connecting different power uaitabling in-house power

supply from neighboring operational units.

In the framework of additional analysis of proteantiof the Russian
NPPs against extreme external impacts, analysisegbnd design basis
accidents with loss of in-house power (plant blatk@nd/or loss of heat
removal from the reactor installation, spent fusbls and spent fuel storage

facilities to the ultimate heat sink was performed.

A plant blackout accident implies loss of off-gitewer supply, on-site
normal operation power sources and the emergenagmpsupply sources

(diesel generators).

Loss of ultimate heat sink means loss of heat ranfom reactor
cores, spent fuel pools, SNF storage facilitieshi ultimate heat sink —
atmosphere or water body (sea, lake, cooling poncgr), which is
facilitated at the Russian NPPs by special heabvamsystems: service
water system, circulation water system, secondamuit heat removal

system etc. In case of an accident with loss tihate heat sink from the
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reactor core, fuel rods overheat and the accidesives into a severe stage

unless special accident management actions ame.take

In accordance with the federal standards and rdkesign of each NPP
unit includes an emergency power supply systenudief switching and
multiplexing, transforming and distribution equipmbeand emergency

power supply sources - diesel generators and sdrafferies.

A number of channels of the emergency power supydyem depends
on the number of safety trains supplied by them.ccokding to the
requirements of federal standards and rules, thergancy power supply
channels must be physically segregated and furathonisolated.
According to the aforementioned requirements, lal power consuming
equipment is classified into three groups — groop, @roup two, and all

other power consumers.

The first group consumers are supplied with powemf storage
batteries through a DC power supply circuit (DCicats and racks), and
through AC power supply system (invertors). Ncernipts of power is

allowable for this category of power-consuming @aguent.

The consumers of the second category are suppltacpawer through
AC busbars that are normally energized from themabroperation power
supply sources, and are switched to emergencyldjeserators in case of
loss of off-site power. The interrupts in the powepply for this category
of equipment are allowable for the period of stgrtand sequencing of

diesel generators.

Other equipment does not have emergency power \supmd lose

power in case of loss of normal power supply saiofehe plant.
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The startup and loading sequence takes 15 to 98ndecfrom the
moment of initiation of the signal to start up tiiesels at different Russian
NPPs. The minimal level of fuel supply at NPPsuffisient for 2 days of
continuous simultaneous operation of all diesel egators at nominal
power. Typical time of discharge of the storagtdrees of the emergency
power supply systems in case of loss of off-sitegroaccompanied by loss

of diesel generators amounts to 1-2 hours.

Normally, Russian NPPs are connected to the gral electricity
transmission lines of two different voltages throbugutdoor switchyards
that can be interlinked. The exceptions are BibbNPP connected to the
grid with the electricity transmission lines of tekame voltage through an
indoor switchgear, as well as Kola, Kursk and Narownezh NPPs
connected to the grid via electricity transmisslores of three different
voltages. In-house power supply is provided by therk power
transformers or auxiliary transformers connectedh® switchyard. Some
NPP have possibilities of connection to alternatpmver sources (e.g.,

Narva hydro plant for Leningrad NPP).

Emergency power supply systems of the units of aiperal Russian
NPPs have three independent channels, with thgoeaneof Novovoronezh
NPP (two channels at the Units 3 and 4) and Leamh@PP (four channels
at the Units 3 and 4), each of them including onenore diesel generator
station of various powers. At some sites, theeesarcalled shared plant-
level DG stations that are not part of emergenaygrasupply channels and
can be connected, whenever necessary, to one chémnels of any power
unit in case of loss of in-house power supply aedised as beyond design

basis accident management tools.

39

NATIONAL REPORT OF THE RUSSIAN FEDERATION FOR THE S ECOND EXTRAORDINARY MEETING OF THE CONTRACTING
PARTIES TO THE CONVENTION ON NUCLEAR SAFETY



- 2. Topic 2. Design issues

The accomplished analysis confirmed adequate protemf the
Russian NPPs against external impacts to be takinaccount in the
design bases of NPP. However, for some of theabipeal NPPs heat
removal from the reactor cannot be provided formiméd time after loss of
in-house power supply.

The exceptions are the units of Bilibino NPP (hgviow power
reactor cores with low power density), as well las tnits of Kola and
Novovoronezh NPPs equipped with the engineere@mssstor management
of beyond design basis accidents with station ldatkThese systems
include mobile diesel generator station and aduhtiosystem supplying
water to steam generators with the aid of diesgkdrpumps at Kola NPP
(Figs. 2.1 and 2.2.), and mobile emergency diesgletator station at
Novovoronezh NPP (Fig. 2.3).

Fig. 2.1. Mobile emergency diesel-generator statiamia NPP
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Fig. 2.2 Emergency diesel-driven pump of the sydtamadditional

emergency water supply into steam generators cd KiéiP

Fig. 2.3. Mobile emergency diesel-generator statMmvovoronezh NPP
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A mobile diesel generator was supplied to Kola NP 1997.
Novovoronezh NPP has been equipped with a mob#ieetigenerator since
2003. The additional system supplying water toratggnerators with the
aid of diesel-driven pumps was implemented at K& in 2001.

The parameters of the in-house power supply systeindifferent
Russian NPP power units and the list of the engatesystems available at
the plants for station blackout accident manageneet provided in
Appendix 3.

Heat removal to the ultimate heat sink (when thiesitare shutdown) is
performed at the Russian NPP units by one of thewohng methods.
Heat removal from the cores of the VVER-440 and VVER-1000 reactors

Fig. 2.4 illustrates the process diagram of heatoral to the ultimate

heat sink for VVER reactor plants.
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. -
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Fig. 2.4. Process diagram of heat removal to utenheat sink for NPP with
VVER units

(design without cooling towers)

During normal operation and operational eventsluging accidents,
heat is removed from the primary circuit to theas®ltary circuit coolant via
steam generators. The water of the secondaryitticsupplied to SG,
where, having received heat from the primary ctratiiconverts to steam.
The steam is dumped to the turbine condensers,ewiharondenses and
transfers heat to the circulation water, which reesoheat to the ultimate
heat sink — to atmosphere through cooling towershe units with cooling
towers, or to the water of the cooling pond for timets without cooling

towers.

In the normal cooling mode (only for VVER-1000),ettprimary
coolant with the aid of normal cooldown system ¢$fars heat to the
essential service water system, which further feasst to the atmosphere

(ultimate heat sink) with the aid of spray poofsthere are no spray pools,
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heat is removed from the service water systemeaatoling pond (ultimate

heat sink) with the aid of heat exchangers.

During accidents, heat can be removed throughdberslary circuit to
atmospheric air by means of dumping the secondamiant through steam
safety valves (steam dump valves to atmosphere BRSG safety valves).
Water can be supplied to steam generators fromrretesources (fire
trucks, diesel-driven pumps etc.). Feed and bleedgss can be used for
cooling, when water is supplied from the make-ugtey (or from ECCS)
to the primary circuit, and the water heated in ¢bee is released through
the safety valves of the pressurizers into thespressuppression (bubbler)
tank and then into the containment. After that,wlager passes through heat
exchanges and transfers heat to service watergeivber it is transferred to

the ultimate heat sink.
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Heat removal from the cores of the RBMK-1000 reactors

Fig. 2.5 illustrates the process diagram of heatoral to the ultimate
heat sink for RBMK reactor plants.

Fig. 2.5. Process diagram of heat removal to utenh@at sink for NPP with
RBMK-1000 units

In the cooling mode, excess steam from the drurarséms is directed
through turbine bypass valves (BRU-K) to turbineaensers cooled with
circulation water, which transfers heat to thenudtie heat sink — cooling

pond.

If turbine condensers are unavailable, heat remevad¢rformed in the
open cycle, when feedwater is injected in the mra@hd steam is released
from the drum separators via the main relief valmeo the accident

localization system compartments. Heat from theidatt localization
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system is removed by service water through hediamgers to the water of

the cooling pond (ultimate heat sink).

Air cooling of the RBMK reactor units is possiblathvthe aid of
natural circulation of air entering the drum separaompartments through
dislodge (blow-out) panels. The principal diagrafraio cooling of RBMK

reactor units is illustrated by the Fig. 2.6.

Fig. 2.6. Principal diagram of air cooling of RBMEKactor units

Heat removal from the core of the BN-600 reactors

During normal and emergency cooling of the reaaangrgency core

cooling system is in operation removing heat wille tuse of water
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inventory of the circulation (third) circuit and tife pure condensate tanks.
In the steam mode of operation of the steam gesrsratteam is dumped to
atmosphere, after transition of the steam generatdo water operation

mode water is circulated in the third circuit thgbuturbine condensers and

deaerators.

Fig. 2.7 illustrates the process diagram of heaoral to the ultimate
heat sink for Beloyarsk NPP with a BN-600 reactor.

Eelease of electnicity to consumers

CPS rods Transformer

Steam generator

||»m iz |
Primary BCP '. ”“_/ i _ 7 Covkie o

Fig. 2.7. Process diagram of heat removal to thenate heat sink for
Beloyarsk NPP with BN-600 reactor

Presently, an additional reactor cooling systenmssalled to cool the
reactor via air heat exchanger connected to thenskacy circuit. This
system can be used in case of failure of the emeygeooling system. The
system is capable of maintaining heat balance endbre for unlimited
period of time. Fig. 2.8 illustrates the procesagdam of heat removal to

atmosphere via air heat exchanger for Beloyarsk Wi#PBN-600 reactor.
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Coolant (sodium) level in drained loop

{

4
Air heat exchanger
. [><] m (<]
Dol

Fig. 2.8. Diagram of the additional emergency aopbystem with air heat

exchangers

Heat removal from the cores of the EGP-6 reactors

Heat removal from the reactor in the shutdown misdeerformed by
the maintenance cooling system. Residual heataissterred to service
water in the maintenance heat exchanger. Serviderws cooled on air-
radiator heat exchangers and transfers heat tosptmoe (the ultimate heat
sink). Fig. 2.9 illustrates the process diagrarhexdt removal to the ultimate
heat sink for Bilibino NPP with EGP-6 reactor.
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Transformer

A Electicity to S
-

Dinum separator |

Ultimate heat sink

Graphite moderator . ) :
. Feedwater pump

Fig. 2.9. Principal diagram of heat removal toréte sink for EGP-6

reactors.

Heat removal from spent nuclear fuel storage facilities

Spent fuel pools are equipped with the systemsete&a ensure their

safe operation, including the following:

systems for draining and filling the spent fuel oo
— systems for monitoring, collection and return @ls;
— make-up system;

— emergency make-up system;

— radiation monitoring system;

— ventilation system;

— water clean-up system.
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Water is cooled with the cooldown system trangfigrieat to service
water, which, in its turn, transfers heat eitheatmosphere (at the plants
equipped with spray pools or air radiator cooleos)fo the cooling pond
(ultimate heat sink). The cooling system include=veral redundant

channels.

Filtering equipment of the spent fuel pool venidat system is
designed and operated so as to limit potentiabseleof radionuclides and

radioactive aerosols.

Appendix 4 contains more detailed information abitet methods of
heat removal to the ultimate heat sink used atRhssian NPPs with

different reactor types.

High level of safety of new NPPs is achieved byhgsa combination
of passive and highly reliable active safety systemedundancy and
separation of the systems important for safetyc&ted "core melt trap”
(AES-2006 design) can be quoted as an examplevoflegelopment in this
area. The system for localization of core meltosated under the reactor
core. For example, heat removal from the reactdhé¢ ultimate heat sink
in the AES-2006 design is achieved by passive femabval system.

Operator actions intended to manage beyond desgrs laccidents
with plant blackout or with loss of ultimate heahks are prescribed by
beyond design basis accident management guideshé&yumnd design basis
accident management guides provide guidance ooriggtmajor safety

functions, including heat removal to the ultimagahsink.
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2.2. Actions taken by the Operator

2.2.a. Overview of the actions taken or planned byhe Operator

In  March—-April 2011, Rosenergoatom conducted audfs all
operational NPPs, one of the topics of which wagparedness to manage
beyond design basis accidents, inclusively thossocated with plant
blackout or loss of the ultimate heat sink, alonthvadditional analysis of

the plant design bases.

In June-August 2011, Rosenergoatom conducted additanalysis of

protectiveness of the Russian NPPs to externalatapacluding:

analysis of preparedness to management of an atordéh complete

loss of power at all units of a multiunit NPP;

— analysis of preparedness to manage of an accidédmiogs of systems

for heat removal to ultimate heat sink at all units& multiunit NPP.

The analysis consisted of the following steps:

— determination of the accident progression stagés agsessment of time
of initiation of each stage and definition of ther@meters characterizing

each stage;

— verification of existence of specific instructiotts the personnel in the
emergency operation procedures and accident mamageguides
concerning restoration of heat removal functionscase of accidents

with plant blackout and/or loss of heat removal,

— assessment of adequacy of the existing enginesystems and
organizational measures to manage accidents, ingutle cases where
the accident affects several power units of a mmitiNPP, and the on-

site spent nuclear fuel storage facility.
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During the analysis, Rosenergoatom was using thé Niesign

documentation and the results of additional assestsmade by the design

institutes.

The main conclusions of Rosenergoatom concer ning the results of analysis
of preparedness of the Russian NPP to manage the accidents with station

blackout and/or loss of heat removal to ultimate heat sink.

1. Preparedness of the Russian NPPs for beyond désigis accident

4.

management is ensured by the design solutions wartdebexistence of
special engineered systems and beyond design bastsdent

management guides produced for all NPP units.

Preparedness of the Russian NPPs to manage beysigndbasis
accidents is supported by the personnel trainirggesy, including the
use of full-scope simulators for training operattwrsact during beyond

design basis accidents.

In case of station blackout or loss of heat remdwalltimate heat sink,
NPP personnel has adequate period of time to eestehouse power
supply from the grid, and to restore operabilityabfeast one emergency
power supply channel in order to prevent develogneérthe accident

into severe stage.

In case of failure of personnel to take accidenhag@ment actions, the

accident evolves through the following stages:

for VVER-1000/ VVER-440 reactor plants:

— decrease in the steam generator level to the vauadich primary

circuit heat-up causes opening of the pressuriekefrvalves (~2/4
hours for VVER-1000/VVER-440, respectively, afteetmoment of

loss of off-site power);
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— decrease in the level in the reactor, heating ef &lement cladding,
transition of the accident into severe stage (+®/@rs after loss of
off-site power for VVER-1000/VVER-440, respectively

for RBMK-1000 reactor plants:

— steam removal from drum separators through thaiegisteam relief
valves or through the main safety valve into theigent localization

system compartments;

— decrease of the level in the fuel channels, heatihduel element
cladding, transition of the accident into sevemst(~6 hours after

loss of off-site power);

for BN-600 and EGP-6 reactor plants:

— the accident does not develop into severe stagejhieemoved by the
air cooling systems, in ~55 hours for BN-600 andhe€rs for EGP-6
heat removal from the reactor unit fully compensatesidual heat

generation;

for SNF storage facilities and spent fuel pools:

— the accidents evolve through the stages of heat-apoling water, its
evaporation, decrease of water level to the vatughach fuel starts
overheating, whereafter the accidents transitiotes severe stage; the
available time period in case of blackout at NPH& wlifferent

reactors is up to several days.

5. Russian NPPs in the European part of the countie ldiversified
connections to the grid. Based on the availablessts of the events
with loss of off-site power, assessment of prolighdf recovery of the

off-site power was made. According to the estimatdikelihood of
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recovery of the off-site power within 1 hour is 90%athin 4 hours -
99%. Bilibino NPP, located away from the Europegud system, in
case of plant blackout should remain in the safatestwithout
transitioning of the accident into severe stagepi@ctically unlimited

time.

6. The existing arrangements for sharing the equiproeNPP power units
allow using the equipment of the neighboring powsits in order to
provide power supply and heat removal to the ulineeat sink.

| ssues identified

1. Additional accident management systems need tanipéemented at a
number of Russian NPPs for the accidents with kemgr station
blackout and/or long term unavailability of the tgyas for heat transfer

from the reactors and SNF storage facilities toulienate heat sink.

2. Personnel requalification training programs do imctude the drills to
practice operator actions in case of beyond des&igsis accidents

affecting several units simultaneously.

3. For some of the units of the Russian NPPs, theiegi®eyond design
basis accident analysis requires the list of seesdor analysis to be
refined. The lists of initiating events and statdsthe units for the

existing probabilistic safety analysis need to xterded.

A possibility of long term (24 hours and more) lagsoff-site power
and/or long term loss of heat removal to the ultarteeat sink, inclusively at
several units of a multiunit NPP simultaneouslynas taken into account in

the probabilistic and deterministic safety analygdithe Russian NPPs.
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2.2.b. Information about time schedules and measuseplanned
Based on the results of analysis of NPP preparsednemanage beyond

design basis accidents, Rosenergoatom planneditbeihg steps.
Short-term steps (2012-2014 ):

1. Supply and install at the Russian NPPs additiogalpment to manage
beyond design basis accidents with plant blackowulfaa loss of heat
removal to ultimate heat sink, namely: additiorabineered systems
that can be used to supply power to the system®riant for heat
removal, including mobile power supply sources,wadl as mobile
motor-driven pumps, standpipes, tank-trucks; aoll#ily equipped
stations for pumping cooling water out of coolimmnhds, water bodies or
tanks providing a possibility of arranging altematwater supply to
cool reactors (steam generators), spent fuel pepent fuel storage
facilities in order to preclude development loéyond design basis
accidents with plant blackout and/or loss of heataval to ultimate heat

sink into severe stage.

2. Implementation of measures to increase reliabiiftycommunication

systems in case of station blackout, in particular:
— implementation of unified radio communication systef NPP;

— creation of mobile reserve land-based satellite mamcation

systems;

— renovation/implementation of mobile control centefer the
management of accident management activities arttiédananager of

the emergency response group supporting nucleagmpolants.
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3. Analytical and experimental justification of the gsbility of passive

(air) core cooling of RBMK reactor plants.

4. Implementation of the measures to minimize the arhotispent nuclear

fuel on NPP sites:

— commissioning of the spent nuclear fuel dismantlamgd storage

facilities at Leningrad, Kursk and Smolensk NPPs;
- sending SNF for long term storage.

Mid-term steps (2015-2017):

1. Completion of the necessary modernization of themab operation
power supply system and emergency power supphemsyst order to
increase reliability of the in-house power suppiyg(, replacement of
thyristor transducers and reversible motor-drivemegators for static
converters, replacement of the existing storagdefias for higher
capacity storage batteries, cross-connecting paigtribution systems
(switchgears) in order to provide mutual backup)etc

2. Additional measures are scheduled at several plardsder to increase
the reliability of the in-house power supply frohetgrid, along with the
measures to implement additional cooling systemgliesel generators

that can be used in case of loss of preferred Dsingpsystems.

3. Equipping all NPPs with the engineered systemswvatig to make up the
existing tanks and vessels in case of loss of te@abval to ultimate heat
sink. In particular, renovation of the system ioigrtype fire pipeline,
arranging points for connection of fire trucks aadks — at all NPPs.
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4. Development and implementation of alternative swystefor water
supply into reactor cores (for RBMK reactor plardasd into spent fuel

pools.

5. Extending and refining beyond design basis accidanalysis,
completion of level 1 probabilistic safety analysaking into account
external impacts and the engineered systems impilechet the plants,
inclusively taking into account the possibility ofaccidents

simultaneously affecting several units of multiysidnts.

6. Improvement of beyond design basis accident manageiguides in
relation to accident management actions for thedents with a plant
blackout and/or loss of heat removal taking intocant the possibility

of accidents simultaneously affecting several upfitswltiunit plants.

Long-term steps (until 2025):

Arranging for transportation of SNF of the Unit dda2 of Beloyarsk NPP

for long term storage.

2.2.c. Preliminary or final results of the Operatots activities, including
proposed future actions

Implementation of the measures developed by Rogeawm to
ensure preparedness of the Russian NPPs to mdreagedidents with plant
blackout and/or loss of heat removal to the ultemaeat sink should allow
decreasing the risk of development of beyond desigmis accidents,

including those affecting all units of a multiuNPP, into severe accidents.
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2.3. Actions taken by the Regulator

2.3.a. Brief discussion
In  March-April 2011, Rostechnadzor performed unscihed
inspections of the design bases of the operatiBaakian NPPs, including

the following aspects:

— a degree of protection of the NPPs against extrexternal events of
natural and man-induced origin, including the intpagith the intensity

exceeding the NPP design bases and combinatiangerhal events;

— preparedness for management of beyond design basidents with
complete loss of NPP in-house power supply;

— preparedness for management of accidents withosedf ultimate heat

sink.

In September-October 2011, Rostechnadzor orga@zeyiew of the
reports containing results of the analysis of pieness of the Russian
NPPs against extreme external impacts. The residlthe review were

discussed with Rosenergoatom and designer orgemizat

Simultaneously with the review of additional prdateeness analysis of
the Russian NPPs against extreme external impabes, regulatory
documentation related to beyond design basis atcid@nagement was
analyzed. The analysis revealed the expediencympirdvement of the
documents in relation to the requirements for beydesign basis accident

management.
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2.3.b. Time schedules and milestones of activitipianned by the
Regulator

Rostechnadzor controls the progress of implemematof the
measures planned by Rosenergoatom based on this &stihe analysis of
protectiveness of the Russian NPPs against extrerternal impacts
(according to the schedules of implementation ef tieasures to increase
protection of power units against extreme extenngbacts adopted by
Rosenergoatom and approved by Rostechnadzor).

In the period of 2012-2015 Rostechnadzor intendsiaée necessary
amendments to the federal nuclear standards anes raktablishing
additional requirements for safety justification cdments and beyond

design basis accident management guides.

2.3¢. Rostechnadzor conclusions
The following main conclusions were made concernitige
accomplished assessment of preparedness of theaRUSBPs to manage
beyond design basis accidents, (including the aotsdwith plant blackout

and/or loss of heat removal to ultimate heat sink).

1. The federal nuclear standards and rules are cothpith by the Russian
NPPs.

2. Rostechnadzor believes that the design solutiodsraasures suggested
by Rosenergoatom in order to ensure adequate pivatieess of NPPs
against external events are reasonable and sutfidraplementation of
the short-term, mid-term and long-term measuresgesigd by
Rosenergoatom in order to ensure an adequate defj@etection of
NPPs against external impacts is under control hef state safety
regulatory authority.

59

NATIONAL REPORT OF THE RUSSIAN FEDERATION FOR THE S ECOND EXTRAORDINARY MEETING OF THE CONTRACTING
PARTIES TO THE CONVENTION ON NUCLEAR SAFETY



2. Topic 2. Design issues

3. Rostechnadzor deems necessary to refine the Russigmlatory

guidelines during the period of 2012-2015 in order detail the

requirements for beyond design basis accident neanent and analysis,

as well as for the development of the beyond desigsis accident

management guidelines.

4. The safety issues identified during the additiomalalysis are not

indicative of inadequate or unacceptable safetyfopmance of the
Russian NPPs.

2.4. Summary Table

Activities performed by the Operator

Activities performed by the Regulator

(2.2.b) (2.3.b)
. (2.2a) Schedule or (2248 (2.3a) Schedule or (2'3'0.)
Activities . ) : Results . : Conclusions
Accomplished major . . |Accomplished major . )
. available: : available:
In progress?| milestones of In progress?| milestones off
Yes? Yes?
Planned? the planned Planned? | the planned
o No? o No?
activities activities
Inspection of all Accomblished Accomplished Accomplished Accomplished Yes
Russian NPP P in April 2011 in April 2011 in April 2011
Express-analysis of . . .
ihe NPP Accomplished Acgomphshed Yes Accomplishe jAcc;ompllshed Yes
X in 2011 in 2011
protectiveness
Additional analysis
of resistance against
external events and . Accomplished . Accomplished
oreparedness to Accomplished in 2011 Yes Accomplished in 2011 Yes
manage BDBAs at ¢
Russian NPPs
Increase in the
number of regular
emergency drills of | Performed |Planned at least
. ; Yes
NPP personnel t continuously | twice a year
practice BDBA
management actionss
Supplying and
installing additional
engineered systems
for BDBA
management in the| In progress Until 2014 Yes
amount sufficient to
ensure safety of all
units of multiunit
NPP:
Analysis of
emergency operating In progress Until 2014 Yes
procedures for
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Activities performed by the Operator

Activities performed by the Regulator

Activities

(2.2a)
Accomplished
In progress?
Planned?

(2.2.b)
Schedule or
major
milestones of
the planned
activities

(2.2.c)
Results
available:
Yes?
No?

(2.3a)
Accomplished
In progress?
Planned?

(2.3.b)
Schedule or
major
milestones off
the planned
activities

(2.3.c)
Conclusions
available:
Yes?
No?

sufficiency of
operator actions to
manage accidents

Implementation of
measures to increas
reliability of
communication
systems in case
beyond design basi
accidents

In progress

Until 2015

Yes

Development ar
implementation ¢
alternative  systen
for water supply int
reactor  core
RBMK

Planned

Expected to be

accomplished i
2017

Yes

Extension an
refinement of BDB/
aralysis an
refinement of level
PSA taking int
account extern
events an
engineered syste
implemented at tk
NPP unit:

In progress

Expected to be

accomplished i
2016

Yes

Implementation
the  measures
minimize the amou
of spent nuclear fu
on NPP sites

In progress
el

Until 2021

Yes

Adopting the PS
Policy Statement

Accomplished
in 2012

Yes

Amendment of th
federal nucleg
standards and rules

Participation
planned

Until 2015

Yes

Planned

Expected to b
accomplished
in 2015

D

No

Control of
implementation ¢
the measure
developed b
Rosenergoatom

based on the resy

of additional analysi

)

In progress

Expected to b
accomplished
in 2021

11

No
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3. Topic 3. Severe accident management and recovepn site)

3.1. Brief discussion of the topic
In the Russian regulatory documents, severe adsidea understood as

a beyond design basis accident with fuel rods damagexcess of the
maximum design limit, which can be accompanied @aximum permissible

emergency release of radioactive materials intethéronment.

The issues of management of beyond design basideats, including
severe stage, are regulated by the federal nudtardards and rules,
according to which the safety of the Russian NRPsnisured by means of
consistent implementation of the defense-in-degthcept. The defense-in-
depth concept is based on the use of a systemysiqath barriers on the way
of propagation of ionizing radiation and radioaetigubstances into the
environment and of the system of engineered andnmgtional measures to
protect the barriers and maintain their efficienag, well as to protect the

personnel, the public and the environment.

The designs of each unit of the Russian NPPs iectudist of beyond
design basis accidents, their classification imgof frequency of occurrence

and severity of the consequences, including scesnérading to fuel damage.

The defense-in-depth concept is implemented atRaltsian NPPs,
according to which beyond design basis accidentagmment measures are
anticipated at every plant. Additional technicalasieres (to manage severe
accidents) must be implemented in case if a freqypu@efh occurrence of the

maximum permissible emergency release exceedd/i@ar.

Organizational measures and engineered systems afaident

management existing in the designs of the opemtibiPPs in Russia are
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designed for preventing development of design bastsdents into beyond

design basis accidents and of beyond design beddents into severe stage.

The operating personnel's actions in case of beydedign basis
accidents are regulated by the beyond design laasiglent management
guides. All available and operable equipment angineered systems are

used for such actions.

At some Russian NPPs, organizational measuresraqidered systems
required for severe accident management have egiemented, including

the following:

— flammable gas concentration monitoring system angirdgen

explosion protection system;
— severe accident management guidelines for Balakii?fe;

— symptom-oriented emergency operating procedures.

3.2. Actions taken by the Operator

3.2.a. Overview of the actions taken or planned bijhe Operator

After the accident at Fukushima-Daiichi NPP, Rosgoatom
performed additional assessment of preparednesheoRussian NPPs to
manage severe accidents. Rosenergoatom assessprepaeedness of the
Russian NPPs to manage severe accidents causeshdyerm loss of fuel

cooling in reactor cores, spent fuel pools and StéFage facilities.

In the course of the analysis of preparedness @fRbissian NPPs to
manage severe accidents based on ENSREG approadendkgoatom

focused its attention on the following aspects:
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sufficiency of the existing organizational measum@nd engineered

systems required for severe accident managemeituding the

following:
— ensuring residual heat removal,
— ensuring controlled depressurization of the reactor
— ensuring controlled filtered depressurization @& tontainment;

— ensuring hydrogen concentration monitoring and bgen removal from

the containment;

— availability and sufficiency of the instrumentatiand controls designed

to operate in the conditions of beyond design basigdent;
— availability of severe accident management gui@stin

the degree of knowledge of phenomenology of sevateidents

(representativity of the severe accident scenaaosidered in the safety
analysis reports from the standpoint of planningegancy response
actions, assessment of conditions of physical &arrof NPP units at
different stages of development of severe accigients

availability of computer codes for severe acciderdlysis.

In the framework of additional analysis of proteetess of the
operational NPP units with VVER reactors, Rosenatgm performed an
analysis of in-pile stage of severe accidents achusg long-term plant
blackout. According to the estimates made, the toneeactor vessel damage
in case of absence of accident management actinoards to about 6 hours
for VVER-1000 and about 30 hours for VVER-440 reagtiants.

For all NPPs with VVER reactors equipped with thentainment

hydrogen monitoring and removal systems, an arsmly&s performed to
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verify adequacy of the capability of these systeémgreclude formation of
explosive gas mixtures in case of the most unfdleracenarios during in-

pile stages of severe accidents.

An analysis of the accidents with loss of coolirighe spent fuel pools
was performed for all units with VVER reactors. Aoding to the estimates
made, the minimal time to dry-out of a fuel cladgsurface (without taking
credit for actions to restore spent fuel pool aogliamounts to about 20
hours for VVER-1000 and at least 30 hours for VVE#S reactor plants.

For RBMK units, an assessment of adequacy of thstieg design
solutions for maintaining integrity of the reactavity (structural component
of the reactor installation), as well as of themsacontaining pipelines, which
are beyond the boundaries of leak-tight compartsnéntost of the large
diameter pipes of RBMK units are contained withurcls boundary) was

performed. The results of the assessment evidbdiate t

— reactor cavity integrity can be maintained by meaingperation of steam
relief valves damping steam-gas mixture into theidmnt localization
system. These valves can be operated automatarathanually in case of
station blackout;

— integrity of leaktight compartments in case of ptge buildup within
them is maintained by means of operation of sdfetjef) valves that can

be operated automatically or manually in caseatfast blackout;

— integrity of the rooms containing pipelines beyot& boundaries of
leaktight compartments is maintained by means &lodge panels

existing in the drum separator compartments.
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At the power units with RBMK reactors, there isa@sgibility to remove

heat from the reactor core at the expense of passivcooling of the steam-
water pipelines in the drum separator compartmeiter actuation of

dislodge panels. According to the estimates msuleh air cooling is capable
of removing the generated residual heat after 6t8dsince the beginning of

the blackout event.

An analysis of the beyond design basis accidemsRBMK units is
accomplished only for the initial period of the @ment, when the fuel rod
geometry is intact. An accident progression analydi the later stages is

based on expert judgment.

Results of the analysis of accidents caused bwalya of spent fuel
pools and spent fuel storage facilities at RMBKcten plants demonstrates
that loss of water in the spent fuel pool causetbby of cooling occurs rather
slowly. In the spent fuel pool water heats upht® Iboiling point after 3 days.
It takes about 15 days for water over SFAs to bail to dry-out of a fuel
cladding surface. According to the estimates maeegvery of spent fuel
pool make-up at a rate of about ~1G/imcan ensure heat removal fully

compensating for residual heat generation in SFAs.

According to the estimates made, for Bilibino-1#4daBeloyarsk-3 a
core damage and meltdown can only occur in casxtotme external events
in combination with a failure of the emergency poiton or due to direct

mechanical damage of fuel rods (caused by falleayk items).

For EGP-6 reactors, the accident with a long-tevss lof heat removal
from the core of shutdown reactor, including acotdewith complete

drainage of the spent fuel pool cannot cause heatfufuel rods to a
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temperature at which loss of integrity occurs, tlhu@ small size of the core

and properties of core components and reflector.

According to the results of the analysis, in cabdBN-600 reactor a
long-term blackout cannot lead to fuel rod heatit the limiting
temperatures, since approximately after 2 daysesitiee beginning of
blackout the fuel and reactor pressure vessel teatyre will start decreasing
due to natural convection of large volume of sodiarthe reactor vessel and

in the secondary circuit.

Presently, an additional emergency core coolingtesyshas been
installed at Beloyarsk-3, which uses an air heaharger that is designed to
remove heat from the reactor through intermediaat lexchanger at the
expense of natural convection. Implementation a& fystem will allow

maintaining proper heat removal from the reactoe ¢or unlimited time.

Severe fuel damage in the spent fuel pool of thieyBesk-3 caused by
loss of forced cooling is impossible, since duatarge amount of water in
the spent fuel pool, the rate of water heating,neieit is loaded to the
maximum, does not exceedClflay, and at a water temperature of 40°
residual heat generation is fully compensated fpretpaporation from the

water surface.

Hydrogen safety of Beloyarsk-3 is determined byahwunt of possible
hydrogen generated during interaction of sodiunhwitater due to loss of
integrity of steam generator tubes. As a resulthef exothermic reaction
between sodium and water, the steam generatorcdrelbe damaged and the
generated hydrogen can be released into the steaerajor compartment.
Explosion resistance of the steam generator compattis provided by the

dislodge panels installed in the walls of the stg@merator compartment.
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At the units of Bilibino NPP, residual heat is remmd in case of

accidents with station blackout by boiling coolahhe generated steam is
released through the main relief valve. After @iisosince the beginning of
the accident, residual heat generation is competidat heat removal to the

environment.

Additional safety assessment reports were submiiyeBosenergoatom
to Rostechnadzor for review. The plans of NPP gashancement measures
produced on the bases of the analysis results iweteled into the reports.

Main conclusions for VVER reactor plants

1. At a number of power units with VVER reactors, speengineered
systems for severe accident management are imptech@md operated
(containment hydrogen monitoring and removal systeystem for
monitoring coolant level in the reactor vessel agat of in-core

monitoring system).

2. An in-depth analysis of the severe accident scesaniith fuel melting
and release of radioactivity into the environmeaswperformed with the
use of modern computer codes. The main stagescafesnt progression,

phenomenological and temporal parameters werendeted.

3. Rosenergoatom has in its disposal a number offiedrtdomestic and
foreign computer codes for analysis of severe acdtgd at NPPs with
VVER reactors.

4. A “Generic guide on severe accident management¥&R-1000 reactor
plants” and severe accident management guide f@akBa NPP have

been produced.
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Main conclusions for RBMK reactor plants

1. The units with RBMK reactors are equipped with eegred systems
ensuring integrity of the reactor installation’sustural components

and leaktight compartments during severe accidents.

2. There is a possibility to implement passive airlicmpof the reactor

installation for RBMK units.

3. Personnel have enough time (at least 3 days) tertaiee accident
management actions in case of complete drainagieofspent fuel

pools in the reactor building or at the spent &ielage facilities.
Main conclusions for NPPs with BN-600 and EGP-6 reactor plants

1. Long-term blackout accidents cannot cause fuel dama excess of

the design limits for Bilibino-1-4 and Beloyarsk-3.

2. Heat removal from the reactors can be performedpassive manner.
3. Accidents with long term loss of reactor cooling dot cause

accumulation of explosive concentrations of hydroge rooms and

compartments of the power units.

4. Loss of forced cooling and dewatering of spent foebls does not

result in fuel rod damage in excess of the maxindesign limit.

| dentified issues common for all NPP units

1. The lists of scenarios causing fuel rod damageaess of the maximum
design limit and representative from the standpointevelopment of

accident management measures should be refined.

2. An analysis of radiation consequences of sever&daais should be

carried out.
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3. Analytical and experimental research projects shda initiated on the

international community level in the following asea
— hydrogen ignition and detonation;
— filtered venting of the containment;

— steam explosion.
4. An analysis of sufficiency of engineered systemscuinentation and

personnel for severe accident management in casecafents affecting

several units of a multiunit NPP simultaneouslydse® be completed.

5. Some units are not equipped with hydrogen monigp@md removal
systems. The issue of hydrogen safety at high lggr@oncentrations is

yet to be resolved.

6. The existing fleet of instrumentation and contid®s not ensure proper
monitoring and control of the state of a reactat and containment nor
the storage of the recorded information in the doyrts of a severe
accident.

7. Systems for containment sampling during and afier accident are

missing.
8. Development of severe accident management guidex omplete.

Issues identified for VVER reactor plants

1. The design of the operational NPPs with VVER reactdoes not
provide for controllable filtered release from tb@entainment into the
atmosphere needed to maintain containment integhityng severe

accidents.

2. For a number of power units (at Balakovo, Kalinimd &ola NPPs) the

possibility of controllable release from the reast@s not verified.
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Issues identified for RBMK reactor plants

1. The design does not provide for the possibilitycohtrollable filtered

release from leaktight rooms and compartments.

2. Severe accident analysis needs to be performeduer ¢che stage of
loss of the fuel rod original geometry in the caneluding a hydrogen

explosion safety analysis.

3. The existing computer codes are not properly \aifior the analysis

of severe accidents at RBMK reactors.

3.2.b. Information about time schedules and measuseplanned

Taking into account the identified safety issuespséhergoatom
performed an additional assessment of preparedifebe Russian NPPs to
manage severe accidents. All measures on theréstategorized as short-

term and mid-term actions.

Short-term measures (2012-2014):

1. Development and implementation of instrumentatiord aontrols
needed to ensure proper monitoring and control lotliRing severe
accidents (a number of monitored parameters needs increased and
the measurement ranges for the major parametedstod®e extended)
— for all NPP units.

2. Complete implementation of the hydrogen monitorengd removal
systems at the power units, where original desigmdt include such

systems.

3. Develop a list of cases and perform an additiorelese accident

analysis, including an analysis of radiation comseges of severe
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accidents inside the building, on-site, and ofe-dibr justification of

efficiency of severe accident management strategies

4. Development of additional measures to equip NPPsth wi
communication systems for the conditions of beya®s$ign basis

accidents (for communication on-site and with thei€ centers);

5. Development of additional measures to enhance giote of the

locations of continuous presence of the personnel.

6. Refining the emergency documentation, inclusivelyptoperly reflect
the scenarios in which an operational event (aot)daffects several

units at once.
Mid-term measures (2014-2017):

1.Accomplish an analysis of sufficiency of engineersgstems,
documentation and personnel for severe accidenagement in case
of accidents affecting several units of a multilsi®P simultaneously —
for all NPPs.

2. Perform level 2 probabilistic safety analysis foPM units and an
assessment, based on the analysis results, ofisaffy of engineered
systems and organizational measures for beyongriésisis accident

management for all NPPs.

3. Analyze efficiency and feasibility of the extermaloling of the reactor

pressure vessel — for all VVER units.

4.Develop and implement controllable filtered ventirfpom the
containment for all VVER units (except Kola-1,2 aNdvovoronezh-
3,4).
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5.Develop and implement the system for taking samgtesn the
containment during and after accidents - for allBR/units.

6. Develop severe accident management guides fornak, ufor which

such guides do not exist.

3.2.c. Preliminary results of the Operator’s activiies
As of today, Rosenergoatom has already performauaihaber of actions
to ensure preparedness of the Russian NPP to maragee accidents. These

actions include the following:

— analysis of in-pile stage of severe accidents fbiglf pressure”
scenarios (long-term station blackout) and “lowsgrge” scenarios”
(combination of primary LOCA and long-term statiblackout) was
performed for majority of the VVER units;

— hydrogen monitoring and removal systems have begremented at
seven VVER units; at other units the implementatbsuch systems is

in progress according to the approved schedule;
— severe accident management guides were develop8alakovo NPP.

The measures planned by Rosenergoatom in order nteanee
preparedness of power units for severe accidentaganent will allow

achieving the following:

— draw conclusions about adequacy of the severe ecianagement

measures and strategies;

— decrease the probability of development of desigsidaccidents into
beyond design basis accidents, and of beyond démgis accidents

into severe accidents;
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— minimize radiation consequences of severe beyonsigebasis

accidents.

The implementation of the intended measures wilues preparedness

of NPP units for severe accident management.

3.3. Actions taken by the Regulator
3.3.a. Brief discussion

After the accident at Fukushima Daiichi NPP, Rdstecizor conducted
a series of inspections to assess, among othegsthithe issues of

preparedness of the Russian NPPs to manage seceaterds.

Rostechnadzor determined the scope and contentdificaal NPP
safety assessments, including assessment of poseseof the Russian NPP

units to manage severe accidents.

The results of review of additional safety assesgsef NPP units were
discussed with Rosenergoatom in order to identié/rhost significant safety
iIssues and revise the list of actions aimed at resihg preparedness for

severe accident management.

3.3.b. Time schedules and milestones of measureampted by the
Regulator

The main areas of activities of Rostechnadzor oednto enhance
preparedness of NPP power units for severe accidertagement are

formulated as follows:

— revision of a number of federal standards and rulesterms of
requirements for providing power units with engirek systems and

organizational measures intended for severe adcidanagement;
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— development of a safety guide concerning emergeonggrating

procedures;

— development of additional requirements for the Inelydesign basis and

severe accident management guides and for revi¢lesé documents;

— control of implementation of the measures planneskd on the results of
the additional analysis of protectiveness of thesdtan NPPs against
extreme external impacts and of the measures iatertd enhance

preparedness to manage severe accidents.

3.3¢. Rostechnadzor conclusions
The following conclusions were made based on thalt® of additional
safety assessments of the power units in relabopréparedness for severe

accident management.

1.The measures developed by Rosenergoatom in ordeenttance
preparedness of NPP power units to manage seveiceats are justified
and sufficient, in terms of both the implementatioh additional
engineered systems and the development of emergepeyating

procedures.

2.The need to improve the regulatory bases concersewgre accident

management issues was identified.
3. The lists of severe beyond design basis accided@d to be extended.

4.The existing safety issues related to severe attciceanagement

preparedness do not require NPP operating modas ¢banged.
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3.4. Summary Table

Activities

Activities performed by the Operator

Activities performed by the Regulator

(3.2a)
Accomplished?
In progress?
Planned?

(3.2.b)
Schedule or
major
milestones of
the planned
activities

(3.2.c)
Results
available:
Yes?
No?

(3.3a)
Accomplished?
In progress?
Planned?

(3.3.b)
Schedule or
major
milestones
of the
planned
activities

(3.3.0)
Conclusion
s available:

Yes?

No

Additional
assessment of
NPP
preparedness for
severe accident
management

Accomplished

Accomplishe
din 2011

Yes

Review
completed

Accomplis
hed in 2011

Yes

Development
and
implementation
of emergency
1&C for
monitoring and
control of RIs
during severe
accidents

In progress

2014

Yes

Development
and
implementation
of measures to
enable
controllable
release from the
reactor (for
VVER units)
and from LCs
(for RBMK
units)

In progress

2014

Yes

Implementation
of the system for
monitoring
hydrogen
concentration
and emergency
hydrogen
removal for
VVER and
RBMK units

In progress

2014

Yes

Development of
the list of cases
and performing
additional
analysis of
severe accidents

In progress

2014

Yes
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Activities

Activities performed by the Operator

Activities performed by the Regulator

(3.22)
Accomplished?
In progress?
Planned?

(3.2.b)
Schedule or
major

milestones of

the planned
activities

(3.2.0)
Results

Yes?
No?

available:

(3.32)
Accomplished?
In progress?
Planned?

(3.3.b)
Schedule or
major
milestones
of the
planned
activities

(3.3.0)
Conclusion
s available:

Yes?

No

Performing level
2 PSA and
assessment of
adequacy of the
existing BDBA
management
measures based
on the results of
analysis

Planned

2017

Yes

Analyze
efficiency and
feasibility of the
external cooling
of VVER RPV

Planned

2017

No

Develop and
implement the
system for
taking samples
from the VVER
containment
during and after
accidents

Planned

2017

No

Development of
severe accident
management
guides for all
NPP unit:

In progress

2017

No

Control of
implementation
of the measures
developed by
Rosenergoatom
based on results
of the additional
NPP safety
analysis

In progress

Until 2017

Yes

Amendment of
the federal
nuclear
standards and
rules

Planned

2015

Yes

Adoption the
PSA Policy
Statement

Completed

Completed
in 2012

Yes
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4. Topic 4. National Organizations

4.1. Brief discussion of the topic
The present section provides brief information dalibe powers of the

President of the Russian Federation, the Governnoénthe Russian
Federation, governmental bodies and organization®lved in ensuring
safety of NPs, making decisions in case of opeamati@vents at NPP, and

taking part in accident consequences eliminatidiviies at NPPs.

The President of the Russian Federation:

— determines the main lines of the state policy mdhea of the use of

atomic energy;
— makes decisions on the safety issues of the uatofic energy;

— makes decisions on the issues of prevention of geney situations

and mitigation of their consequences at the usgarhic energy.
The Government of the Russian Federation:

— issues orders and decrees related to the use mofcaémergy based
on and in furtherance of the Constitution of thesfan Federation,

federal laws, and edicts of the President of theskun Federation;

— organizes development of the federal target progremthe area of
the use of atomic energy, approves them and previde their

implementation;

— defines the functions, activities, rights and remsiolities of the
administrative and regulatory authorities in theaaof the use of

atomic energy according to the legislation of thus$tan Federation;
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— adopts resolutions on development and construatiothe state-

owned nuclear facilities, radiation sources andagfe facilities.

In 2011, the Government of the Russian Federatitupted the federal
target program “Mitigation of the Consequences afligtion Accidents until
2015” and made amendments to the federal targegrgomo “Decrease of
Risks and Mitigation of Consequences of Emergenafedatural and Man-
Induced Origin in the Russian Federation until 2Z0IHhe changes are related
to improvement of the system for monitoring anceasting the situation on
the radiation contaminated territories and devekapiof technologies for
preparing information required to organize opegtivmteraction of the
monitoring system with the automated system of thdional crisis

management center.

The State Atomic Energy Corporation ROSATOM perfeitime function
of the state control of the use of atomic enenggiusive at the Russian NPPs.
According to a decree of the Government of the Rusd-ederation,
ROSATOM is a competent authority and a point asba for performing the
obligations of the Russian Federations ensuing fileen1986 Convention on
the Early Notification of Nuclear Accidents andrfrahe 1987 Convention on
Assistance in Case of Nuclear Accident or Radi@algEmergency. The Law
“On the Use of Atomic Energy” delegates the funt$ioelated to mitigation
of accidents associated with the use of atomicggner ROSATOM.

The Operator of the Russian nuclear power planthesOpen Joint
Stock Company “Russian Concern for Heat and ER@ttriGeneration at

Nuclear Power Plants” (Rosenergoatom).

Nuclear power plants of Rosenergoatom are itsiatls. NPPs are

operated on the basis of operating licenses idsyé&bstechnadzor.
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According to the requirements of the ConventiorNutlear Safety and
provisions of the Federal Law “On the Use of Atomknergy”,
Rosenergoatom as an operating organization bedlrgefsponsibility for
safety of all operating NPPs in Russia. As of thgibning of 2012, the total
staff of Rosenergoatom amounted to 34,475 employees

A list of the national organizations providing teaal and scientific
support to Rosenergoatom on the issues relatedPB Bhafety, including
emergency response and accident consequences atlonins provided in

Appendix 5.

The Federal Hydrometeorology and Environmental Nwimg Service
(Rosgydromet) monitors the radiation situationha territory of the Russian
Federation in the framework of the state radiomsénvice (independently of

the operators). Its functions include the following
— state monitoring of atmospheric air and surfaceemabdies;

— informing about the conditions of the environmemivironmental
pollution, and (in urgent manner) about hazardatsmal phenomena, on
actual and predicted sudden changes of weather eawdronmental
pollution that can jeopardize the life and healthpablic or harm the

environment.

The Ministry of the Russian Federation for Civil fBese, Emergencies
and Elimination of Consequences of Natural Disas(&fMERCOM) is a
continuously acting management body of the Uniffethte System for
Prevention and Elimination of Emergencies (RSPHEYIERCOM also
organizes interaction and coordination of actigited all ministries, agencies
and organizations during elimination of accidenhsExjuences at nuclear

plants beyond the boundaries of controlled areashef affected sites.
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EMERCOM organizes training and engagement of enmesgeescue teams
for prompt confinement and elimination of conseq#snof emergencies.
EMERCOM performs the functions of the state regofatf fire safety at the

use of atomic energy.

The Federal Environmental, Industrial and Nucleape3vision Service
(Rostechnadzor) acts in the Russian Federationcgordance with the
requirements of the Convention on Nuclear Safetyst&chnadzor performs
the functions of the state nuclear safety regwatauthority, including
statutory nuclear safety regulation, federal sugem and monitoring in the
area of the use of atomic energy, and licensirtherarea of the use of atomic
energy. Rostechnadzor organizes and implementdrotonf nuclear
facilities, inclusive during accidents. As of thegmning of 2012, a total
number of Rostechnadzor employees (central offickiaterregional offices
for supervision of nuclear and radiation safetyoined in safety regulation
was about 1,060. Rostechnadzor has two scientifet tachnical support
organizations for nuclear and radiation safety @sswith the total stuff of
about 400 individuals.

The Federal Medical and Biological Agency (FMBA)te state safety
regulatory authority performing state sanitary arepidemiological

supervision of the use of atomic energy.

The Federal Service for Protection of Customer &igand Public
Wellbeing (Rospotrebnadzor) performs regulation sugervision in the area
of ensuring sanitary and epidemiological wellbeofgthe public, including

radiation safety of the public. The Service perfetime following functions:

— monitoring of compliance with requirements of thesBian Federation

legislation related to sanitary and epidemiologigeallbeing of the public;
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— accounting and control of individual radiation egpee doses (in the
framework of unified state system of accounting aadtrol of individual

radiation exposure doses);
— recording of the individuals affected by radiatiompact;
— social and hygienic monitoring of radiation paraengf

— sanitary controls at the border checkpoints of yertty the Russian
Federation;

— investigation into radiological accidents.

4.2. Actions taken by the Operator
4.2.a. Overview of the actions taken or planned bjhe Operator

In March—April 2011, Rosenergoatom accomplished itaudf the
operating NPPs, including the review of effectiven@f plant departments
and of the technical support organizations and rorgéions rendering
services to Rosenergoatom in case of accidentsP&. NDuring additional
analysis of NPP protectiveness against extreme rrealte impacts,

preparedness of the organizations for emergenppnsge was also assessed.

A comprehensive emergency exercise was performétbabvoronezh
NPP in 2011, over 100 individuals took part in &xercise on the site and in
the external locations. The NPPA group of Rosersmun, ROSATOM
Crisis Center, Technical Support Centers of theawmations supporting
plants in emergency, NPP contractors, Rostechnaggoesentatives, local
authorities, EMERCOM, FMBA representatives and @spntatives of other
organizations participated in the activity. Intdi@c between various
organizations involved in the emergency respondeitaes was practiced

during the exercise.
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In 2011, Rosenergoatom conducted seven joint emeygdrills with
participation of Rosenergoatom experts and techaigaport centers.

Main conclusion

The state system ensuring proper interaction ofouargovernmental
agencies and national organizations related touies of atomic energy is
established and functions efficiently in the Rusdt@deration, in accordance
with the current legislation and the powers gramtethe organizations by the

Government of the Russian Federation.

4.2.b. Information of time schedules and measuredgnned
Routine activities intended to maintain NPP safetyformance at the
appropriate level are performed as planned and bdlicontinued in the
future, including interaction with national orgaaiions in part of emergency

response.

In 2008, an interdepartmental working group produee draft of
“Provisions for Organization of Interaction of théederal Authorities,
Authorized Body for Control of the Use of Atomic &gy, Executive Bodies
of the Russian Federal Subjects, Local Authoriteesd the Operating
Organization in Case of a Radiation Accident atugllar Plant”. In 2009,
the document was tested during a comprehensive gemey exercise
conducted at Balakovo NPP and approved by the Gowantal Commission
for Prevention and Elimination of Emergencies anide FSafety. The

Provisions are presently undergoing the officigrapal process.

4.2.c. Preliminary or final results of the Operata’s activities, including
proposed future actions

The activities of Rosenergoatom related to intévactvith the national

organizations on the issues of emergency resposseffective, well-
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structured, and ensures clear division of functiand responsibilities of the

national organizations.

4.3. Actions taken by the Regulator

4.3.a. Overview of the actions taken or planned bjhe Regulator

In 2011, Rostechnadzor conducted operative ingpecto assess degree
of protection of the Russian NPPs against extemai-induced and natural
impacts and preparedness for managing beyond ddsagis accidents,

including severe accidents.

Rostechnadzor reviewed the analysis of protects®rd the Russian
NPPs against extreme external impact, produced dseiergoatom. The
results of the review were discussed with Rosersogo and presented at the

joint meeting that took place in Rostechnadzor @c&nber 2011.

Rostechnadzor participated in development of tlaa gf measures to
enhance NPP safety produced by ROSATOM in 2011 emctrolled

implementation of the plan.

Rostechnadzor took part in the comprehensive emeygexercise
conducted in 2011 at Novovoronezh NPP to practicergency preparedness
aspects. Representatives of Rostechnadzor pat&dips 7 emergency
response exercises conducted by Rosenergoatonty janith the technical

support organizations.

In 2011, pursuant to the IAEA recommendation, Rdstadzor signed

an agreement with FMBA on coordination of safetyulation activities.
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Main conclusion

Effective and competent safety regulatory authesitare in place and
function in the Russian Federation, regulating @aiciand radiation safety of

NPPs jointly with other national organizations.

4.3.b. Information on time schedules and measuredgnned
Rostechnadzor performs and will continue supemigib organizations
involved in the use of atomic energy. Rostechnadizsr planned to conduct
an in-depth analysis of effectiveness of the rdguk activities in case of
emergencies at NPPs. The analysis is to be focoisetie operation of the
information and analytical center of RostechnadBased on results of the
analysis, which is scheduled to accomplish in 20E2essary organizational
and engineered measures will be taken to improvectefeness of the
information and analytical center of Rostechnadzluring emergency

response.

4.3.c. Preliminary or final results of the Regulato's actions, including
proposed future actions

The Russian regulatory authorities possess thessage effectiveness
and competence in emergency response issues, acdpable of performing

their safety regulatory functions.

4.4. Summary table

Activities performed by the Operator Activities performed by the Regulator
(4.2a) (4.2.b) (4.2.c) (4.32) (4.3.b) (4.3.c)
Activities Accomplisheq Schedule or| Results | Accomplished?| Schedule or{Conclusior
? major available: In progress? major s available|:
In progress? milestones off  Yes? Planned? milestones o] Yes?
Planned? | the planned No? the planned No?
activities activities
Analysis of 2011
effectiveness of the | Completed 2011 Yes Completed Yes
national and industry
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Activities performed by the Operator

Activities performed by the Regulator

o (4.22) (4.2.b) (4.2.c) (4.3a) (4.3.b) (4.3.c)
Activities Accomplisheq Schedule or| Results | Accomplished?| Schedule or{Conclusior
? major available: In progress? major s available|:
In progress? milestones off  Yes? Planned? milestones o] Yes?
Planned? | the planned No? the planned No?
activities activities
system for prevention
and elimination of
emergencies
Comprehensive Yes
emergency exercise| Completed 2011
Novovoronezh NP
Analysis of
effectiveness of
actions of the_ In progress 2012 No
regulator during
accidents at nuclear
facilities
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5. Topic 5. Emergency preparedness and response apoist-accident
management (off-site)

5.1. Brief discussion of the topic

5.1.1. Regulation in ensuring emergency preparednedeyond NPP sites
The issues of emergency preparedness off-site dfRTgulated in the
Russian Federation on the basis of the requiremehtsnternational
conventions signed by the Russian Federation, duglirements of the
federal legislation, governmental decrees, andré&dsandards and rules.
The requirements are intended to prevent occurrancedevelopment of
emergencies and to minimize the damage incurrecey Tetermine
guidelines for protection of the citizens of the sRBian Federation and
foreign individuals, as well as of the environmaghinst natural and man-
induced emergencies. The Russian regulatory dodsnun the issues of
emergency response were developed taking into atdbe IAEA safety
standards, in particular, the standard “Arrangesémt Preparedness for a
Nuclear or Radiological Emergency” (GS-G-2.1, IABAenna, 2007).

The Russian Federation participates in the intemak agreements
based on the requirements on the international ex@rons concerning
emergency preparedness issues, including the atsigath transboundary

consequences:
— Convention on Nuclear Safety, 1994;

— Convention on Environmental Impact Assessment ifiransboundary
Context, 1991;

— Convention on Assistance in the Case of a Nucleacident or
Radiological Emergency, 1987;
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— Convention on Early Notification of a Nuclear Acerd, 1986.

5.1.2. Structure of the unified Russian state systefor prevention and
elimination of emergencies

According to the Federal Law “On Protection of Ralaind Territories
in Case of Natural and Man-Induced Emergenciesiniied state system
for prevention and elimination of emergencies situs has been
established and is functioning in the Russian Faaer. The Ministry of the
Russian Federation for Civil Defense, Emergencied Elimination of
Consequences of Natural Disasters (EMERCOM) is rdimaously acting
management body of the RSPEE. RSPEE covers atinegif the Russian
Federation. The daily management body of the RSPREEe National
Center for Crisis Management of EMERCOM.

Russian national system for prevention and mitgatf emergency
situations consists of functional and territoriabsystems and acts on the
federal, interregional, regional, municipal andesitvels. Functional

subsystems are established by the federal exeauiherities.

RSPEE consists of functional and regional subsystena acts on the
federal, interregional, regional, municipal andesilevels. Functional
subsystems are established by the federal execatitteorities, territorial
subsystems are founded by the subjects of the &uB®ideration.

The following entities are established within eaobsystem:
— coordinating bodies
— management bodies;

— daily management bodies;
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— force and capabilities;
— financial and material reserves;
— communication, notification and information suppsystems.

Fig. 5.1 illustrates the structure of radiologi@hergency response

system management of the Russian Federation.

Governmental Commission

National Center for crisis situation
management (EMERCOM)

Committee for emergency situations Committee for emergency situations
and fire safety of territorial executive and fire safety of ROSATOM.
authorities Expert group
I I
CD&E management ROSATOM Crisis
body Center

Operative Headquarters
I

Operative Headquarters Force and capabilities of Committee for emergency
| federal executive situations and fire safety of
His authorities Rosenergoatom
Porcela_ndl capablhtlles of NPPA Group
territorial executive

authorities

Crisis center

I
Operative Headquarters

NPP
I
NPP Emergency Committee

I
Operative Headquarters

Force and capabilities of
NPP

Fig. 5.1. General administrative structure of eraagy response in case of
radiological accidents in the Russian Federation
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Within the boundaries of appropriate emergency gpgemmissions

for prevention and elimination of emergencies ame fsafety were
established depending on features of potential gameies, and individuals
responsible for coordination of the emergency elatiopn activities were
appointed. The emergencies are eliminated withuge of all force and

capabilities available in the affected zone.

EMERCOM organizes interaction and coordination divaties of all
ministries, agencies and organizations during acdidesponse at NPPs and
accident management activities beyond the bourglafethe plant site.
EMERCOM organizes training and the use of emergeasgue teams for

prompt confinement and elimination of consequemdesnergencies.

In case of an accident on a foreign NPP involvimgdiation impact on
the territory and the public of the Russian Fedenator in case where an
accident on a Russian NPP can result in a radiatipact on the territories
of neighboring countries, the international intéi@c is in place in
accordance with the requirements of the ConventionAssistance in the
Case of a Nuclear Accident or Radiological Emergeaied Convention on
Early Notification of a Nuclear Accident. ROSATOM an authorized
authority and point of contact regarding obligatiolmf the Russian

Federation under the aforementioned conventions.

5.1.3. Industry-wide system for prevention and elinmation of
emergencies. Rosenergoatom system for preventiondaalimination of
emergencies

The industry-wide system for prevention and eliiora of
emergencies (IEPES) at NPPs and other nucleatrtizihas been created
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and is functioning in ROSATOM. Fig. 5.2 illustrat¢he structure of the

system.

‘National Crisis
Management Center

ROBATOM

Fig. 5.2. The industry-wide system for preventiond @limination of
emergencies
In the Rosenergoatom central office and at every Niteferred and
stand-by systems for communication with ROSATOMatest safety
regulatory authorities and other federal executaghorities, local and
municipal civil defense organizations and EMERCOMpartments,
executive bodies of the Russian Federal Subjeddaral authorities have

been created.

The system of communication of the organizatiomsolved in the

emergency response system is shown on the Fig. 5.3.
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/-?.\’uclear Power ?‘la.ﬂts\ (rSituatian and Crisis CEI}EET\
of ROSATOM

Leningrad

BOLCHO of UES
IAC of Fostechnadzor

= Comms. Syztem
2t <2 Diata transinission system

Fig. 5.3.0perative communication of the organizations inedln the

emergency response system of ROSATOM and Roseriengoa

Key components of the emergency response and supp®PPs in
case of accident are as follows: RosenergoatomsQCtisnter, ROSATOM
Crisis and Situation Center, Rostechnadzor Infolonatand Analytical
Center, and technical support centers in the orgéions performing the
functions of the Chief Designer, Scientific Supsoriand Architect General,
or leading Russian institutes and enterprises gmogi scientific and
technical support to NPPs. The existing commuitnaand notification
systems ensure timely notification and exchange tloé necessary
information with all relevant organizations in casean emergency at a
NPP.
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Fig. 5.4 illustrates the structural diagram of tRestechnadzor
subsystem of control of nuclear and radiation hdmas facilities and
interaction with Rosenergoatom Crisis Center in freamework of the

national emergency response system.

Technology Aspects Analvsiz
Group

Fadiation Aspects Analysis
/ | Group
., [Tnterregional Offices (wa Taspections at NPEs N
of Ros 4 ' ¢~ Inspection at Balakove 3 Inspection at Kustk

~T spection at Belovarsk )
Inspection at Kalinin )

Inspection at Kola

Inspection at Leningrad

Insp. at Novoveronezh )
Iispection at Bostov

Inspection at Smolenzk 3

Fig. 5.4. Structural diagram of Rostechnadzor sstiesy of control of
nuclear and radiation hazardous facilities and-aagon with the
Rosenergoatom crisis center in the framework ohtiteonal emergency
response system

_ Don [ Central ‘] Utals

voiga || Sheraand Jf JTouh

The measures to ensure emergency preparedness Buisian NPPs
and to implement “Action Plan of the Personnel &bbn in Case of an
Accident at a Nuclear Plant" are prescribed bydbeument “Provisions for
Declaring Emergency, Operative Transfer of Infoioratand Organizing
Assistance to Nuclear Plants in Case of Radiatiazaflous Situations”.
The “Provisions...” establishes the criteria for @eitlg the state of “Alert”

and “Emergency” at NPPs.
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5.1.4. Plans for personnel and public protection

The following documents have been produced andoappron the

basis of the regulatory legal instruments:

- at NPPs — “Plans of Measures to Protect the PeetonnCase of an

Accident at the Nuclear Plant”;

— in the Russian Federal Subjects and local auteentihich host NPPs -

“Action Plans to Protect the Public in Case of aitidents at the NPP”;

The aforementioned plans contain division and eelilon of
responsibilities of Rosenergoatom, NPP, and locathaities, define
coordination and interaction of the nuclear plamth territorial departments
of EMERCOM and other ministries and agencies ingdlvin the
iImplementation of measures intended to protect phblic against

consequences of an accident.

According to the “Action Plans to Protect the Palin Case of an
Accidents at the NPP”, the head of the local adsmiation and the head of
the Russian Federal Subject are responsible farri@gsprotection of public.
The “Plans of Measures to Protect the Personn€lage of an Accident at
the Nuclear Plant” have been developed and auttbrizy the executive

authorities of appropriate territories of the Rasdrederal Subjects.

The plans of measures to protect the public in cadsecidents at NPPs
are developed by the executive authorities of gmpate Russian Federal

Subjects with involvement of NPPs.
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5.1.5. Crisis management during accidents at NPPOrganization of
management during elimination of consequences of deation accidents
at NPPs

The management of elimination of radiation accidsmisequences at
NPPs depends on their scale and is carried outeabbthree levels: on-site,

regional or federal.

In case of an accident at the plant, irrespectivalyits scale the
management of Rosenergoatom, ROSATOM, local auiberEMERCOM,
Rostechnadzor and other organizations are imméygiatgified thereof as

per the adopted notification schedule.

5.1.6. Accident with radiation consequences withithe NPP controlled
area

If only the NPP site and controlled area have beéfected by
radioactive contamination resulted from the acdiddre elimination of its

consequences is carried out by force and capabilii the NPP.

The emergency operations commander (NPP directon@ands force
and capabilities engaged in elimination of emergen@and arranges for

interaction thereof.

When necessary, the direct coordination of actiohsforce and
capabilities during a radiation accident at the Nf2R be provided by the
group for emergency assistance to nuclear planBP@A established in
Rosenergoatom. The NPPA is headed by the Directenefal of
Rosenergoatom. The composition, functions and taskbke NPPA group,
procedures for fitting it with required means ofrsport, means of
communication and other gear are determined infétderal standards and

rules.
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To ensure management in case of a radiation adcatethe NPP,
protected emergency response control posts at RERCP NPP), in the
plant’'s satellite city (PERCP SC), and in the ewdicm area (PERCP EA)
have been set up. The PERCP SC and PERCP EA ineloidestations and
necessary means of communications for operati@amgef administrations

of satellite cities and rural regions.

All NPPs have direct communications channels linkedon-duty

dispatcher units of local CD&E authorities.

5.1.7. Accident with radiation consequences beyortde controlled area
boundaries

Measures to protect the public and eliminate actid®nsequences
(management of emergency response actions) beywmnadntrolled area
boundaries within a municipality or a Russian Fatl8ubject are carried out
by force and capabilities of the regional executivedies (regional
subsystem of RSPEE).

The operational evaluation and forecasting of theiation situation
beyond the CA boundaries are done by the NPP. Restithe evaluation
and recommendations are forwarded to the regioredwive authorities for

necessary decision-making.

When necessary, force and capabilities of the &detecutive bodies
(functional subsystems of RSPEE) can be engagé#dkimlimination of the
accident consequences; in this case they are pat mperative command of
commanders of operations to eliminate the radiataeident and its

consequences.
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5.1.8. Accident with radiation consequences affeat territories of
several Russian Federal Subjects

In case of radioactive contamination of territorefsseveral Russian
Federal Subjects the management (coordination)arksvto eliminate the
accident and its consequences are undertaken by Gieernmental
Commission for Prevention and Elimination of Emeérges and Fire Safety.
In separate cases of radiation accidents at NPBgseeaial Governmental
Commission can be assigned. It commands the elimmaf the accident

and its consequences using force and capabilitiBSPEE.

The organization of the elimination of the accidand its consequences
iIs based on action plans of prevention and elinronabf emergencies
generated in advance at all tiers of RSPEE, thémespcontain actions to
eliminate radiation accident consequences. Theses@re generated basing
of a risk assessment of emergencies for a correapgprerritory, including

radiation ones, and on potential work solutions.

Response actions of controls, force and capakilitE RSPEE to a

radiation accident are normally divided into twagss.

Stage One (organization and conduct of reconnais$acovers the
period of time elapsed since the receipt of infdromaon the radiation
accident occurrence until the point of time whete actual scale is
determined and measures to protect the public @ent Stage Two is

actions to eliminate the radiation accident.

The backbone of force and capabilities of RSPEEaged in
elimination of radiation accidents’ consequences anits of regional
subsystems of the Russian Federation which taggdrave been affected by

the radiation accident.

97

NATIONAL REPORT OF THE RUSSIAN FEDERATION FOR THE S ECOND EXTRAORDINARY MEETING OF THE CONTRACTING
PARTIES TO THE CONVENTION ON NUCLEAR SAFETY



5. Topic 5. Emergency preparedness and responseoatidccident
management (off-site)

5.1.9. Force and capabilities engaged in eliminatioof radiation
consequences beyond NPP site

The regional force and capabilities which can bgaged in emergency

rescue and other urgent operations beyond the GAdaries in case of
accidents at NPPs include:

— force and capabilities of the Russian Federal Stognd municipalities;

— force and capabilities of law enforcement and rpalite of the Ministry
of Interior of Russia, and that of the Russian Fald&ubjects and
municipalities;

— professional emergency rescue units of ROSATOM @thér agencies
and the Russian Federal Subjects;

— regional and municipal emergency rescue units ahghtary rescuers.

According to the agencies interaction plans, pstesl (paramilitary)
emergency rescue units of other agencies, which imathe territory of the
affected or neighboring Russian Federal Subjectsy be engaged in the

elimination of radiation accident consequences.

The engagement of the force and capabilities of finectional
subsystems of RSPEE, Ministry of Defense of Russid Ministry of
Interior of Russia, as well as civil defense umite engaged in accordance
with the procedure laid down by the existing legfisin.

5.1.10. Public information on emergency preparednss
The Information and Public Relations DepartmentRaosenergoatom

carries out public information activities. In cageemergencies at NPPs the
Department:
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arranges for collection of information on initiati@and development of
the accident at the NPP, measures being taken rifineoit and to

eliminate its consequences;

prepares and have approved by the NPPA group mangehe press
releases for mass media; ensures fastest releaséowhation to mass

media;
organizes press conferences of the NPPA group reamad;

monitors electronic and print mass media as toesswlating to the
situation at the NPP;

arranges for posting information about the accslamd measures being
taken to confine it and eliminate its consequermedfkosenergoatom’s

website;
interacts with information departments of NPPs.

For the public information, information departmemich are charged

with the tasks similar to the above, operate atRIPs.

5.1.11. Training and emergency drills at NPPs
The following is conducted to train the plant persel in emergency

actions: training in technical support centers, rgmecy drills, paper and

target tactics exercises, reserve training.

The employees of Rosenergoatom, NPP personnel,ogegd of the

civil defense, emergency prevention and eliminasapport enterprises are

trained in accordance with the requirements of theolution of the

Government of the Russian Federation “On Trainirigtle Public in
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Protection against Emergencies of Natural and Maluded Origin” and

“Provisions for Organization of Civil Defense Trang of the Public.”

Special departmental units of NPPs are traineccaoraance with the

“Provisions on a Special Departmental Unit of NPP”,
The following is conducted at Rosenergoatom:

— learning training for CD&E officials and employeed the central

administration and NPPs; at least, once a year;

— comprehensive emergency exercises with involvenaénthe NPPA
group, emergency technical centers, force and dépesof concerned
federal state governmental authorities; during éht® entire array of
Issues relating to interaction and response oelezcise participants to
radiation accidents, implementation of the publiotgction measures,
including with engagement of the civil defense &éand capabilities, are

practiced; once a yeatr,
— emergency drills with the participation of NPPA gpo

— operative tactical counter terrorist exercisesmymwhich the interaction
of the NPPA group, crisis center, Rosenergoatonsut@chnical support
centers with special-purpose units of law enforacegmand medical

service is practiced; once a year.
The following is conducted at NPPs:

— learning training for CD&E and RSPEE managers, ca@fs and

specialists; at least, once a year;
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— paper exercises to master interaction of commafcial$; during these,
the tasks include organization of actions to elsten accident

consequences and operations in emergency conglitons a yeatr,

— emergency and fire drills, drills in actions of fhersonnel in emergency;

In accordance with a schedule produced at NPPs anm@ual basis.

In addition, according to a schedule produced bgelRergoatom on an
annual basis, NPPA groups, CC and TSC participaigaper exercises or
plant-wide emergency drills to master interactibteast once in two years.

Drills and exercises employ simulators, includindj-6cale simulators
of NPP units.

5.2. Actions taken by the Operator
5.2a. Overview of the Operator’s actions taken or planed
After the accident at the Fukushima-Daiichi NPleaision was made
by Rosenergoatom to increase from one to two thmbewn of annual
emergency drills in the personnel actions in coong of beyond design
basis accidents. In April 2011, all NPPs of Rosgoatom conducted off-
scheduled emergency drills for cases involvingNiR®® blackout and loss of

the ultimate heat sink.

In 2011, the Novovoronezh NPP conducted a compeaen
emergency exercise involving the force and capasliof both on-site and
within the CA and outside it (the parties involMedluded Rosenergoatom’s
NPPA group, the Situation and Crisis Center of ROSM, TSC of the
organizations providing support to the NPPs, thguReor, local authorities,
forces and capabilities of EMERCOM and other ages)ci
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Arrangements for cooling water supply into the stegenerators of

Unit 5 from an open circulating water channel bsabile pumping station

and recovery of power supply to safety systems fr@nmobile diesel
generator were the issues addressed during thegenwsr exercise. Also,
Issues concerning protective arrangements, inajudsheltering and

evacuation of Novovoronezh City residents were tored.

Seven joint emergency drills were conducted als@dl, involving

experts of Rosenergoatom and technical supporérent

The NPP safety upgrading measures planned by Ragetem after
analyzing the accident at Fukushima-Daiichi NPRuithe those seeking to

improve the efficiency, including also the accider@nagement efficiency:

— implementation of a set of measures to improve rbl@ability of
communications in conditions of beyond design baacxidents,
specifically introduction of an integrated radianomunication system at

the NPPs;:

— establishment of mobile standby ground satellitemmoinication

stations;

— retrofit/establishment of mobile control centers tilwe persons in charge

of the emergency response and for the NPPA gragele
5.2.b Information on time schedules and measuresained

Rosenergoatom has planned the following measusdsnggeto improve

the accident management efficiency:

— implementation of a set of measures to improve thli@ability of

communications in conditions of beyond design baatxidents,

102

NATIONAL REPORT OF THE RUSSIAN FEDERATION FOR THE S ECOND EXTRAORDINARY MEETING OF THE CONTRACTING
PARTIES TO THE CONVENTION ON NUCLEAR SAFETY



5. Topic 5. Emergency preparedness and responseoatidccident
management (off-site)

specifically introduction of an integrated radiavamunication system at
the NPP;

— establishment of mobile standby ground satellitemmuoinication

stations;

— retrofit/establishment of mobile control centers tilwe persons in charge
of the emergency response and the NPPA group leader

The measures are expected to be taken in 2014.

5.2.c Preliminary or final results of the Operator’s activities, including

proposals for further activities

The Russian Federation has a structured emergesppmse system,
including to accidents at nuclear facilities, naclpower plants included. At
a national level, the RSPEE activities are cooteady the EMERCOM.
An industry-wide emergency prevention and elimioatsystem has been
established and is operated at ROSATOM, which sgractural part of the
national system. Rosenergoatom and nuclear powantspl include
emergency management divisions. ROSATOM and Rogeatrm have
SCC and CC, respectively. Rosenergoatom includesuelear plant
emergency assistance team, which operations invekmerts from the
nuclear industry’s leading organizations, the EMERG the Ministry of

Interior, the Ministry of Defense and Russia’s goweent authorities.

Based on an insight into the experience of the Bhikoa-Daiichi
accident, measures are planned to further imprine riuclear industry

emergency response system.
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5.3. Actions taken by the Regulator
5.3a Brief discussion

In 2011 Rostechnadzor took part in 7 emergencysdaintly with

Rosenergoatom and technical support centers.

Rostechnadzor staff was a part of the NPPA groupthm 2011
comprehensive emergency exercises held at NovogrphorNPP and
supervised the activities by Rosenergoatom andvedoorganizations as far

as the emergency response was concerned.

After the accident at Fukushima-Daiichi NPP, a gtuwés conducted
by experts of FMBA of Russia to identify the radatfactors that required
limiting the vital activities of the Russian citize and the personnel of the
CIS embassies in Japan. Radiation monitoring wasdaced for the air

passengers arriving in Russia from Japan.

Since the Fukushima accident day, Rospotrebnaditer Federal
Service for the Supervision in the Sphere of CorsuRights and Human
Welfare Protection) has been carrying out dailyatiah monitoring of the
situation in the Russian Federation’s Far Easttéei®s. The environment
(including soil, water, air, snow, sea food, migrgtbirds and so on) has
been surveyed, and radiological tests of foods rgrfiom Japan have been

introduced. At the present time, radiation monrigris carried out for:
— conveyances, cargoes and foods coming from Japan;

— fish and sea food caught in the Pacific Ocean amaland water bodies in

the Russian Far East;

— consumed meat of birds wintering in Japan and mgsti the Russian Far
East.
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Main conclusion

The Russian agencies, which are responsible for gimeernment
regulation of safety in the uses of atomic enenggssess the required
efficiency and competence as far as emergency mesptm NPP accidents

and NPP safety regulation is concerned, includingnnergency response.
5.3.b Information on time schedules and measuresained

On a routine basis, Rostechnadzor will continu@é&snanent activities

In the supervision of Rosenergoatom regardingnitsrgency preparedness.

Rostechnadzor plans to raise the efficiency ofintf®rmation and

analysis center to make it more efficient in teohemergency response.

5.3.c Preliminary or final results of the Regulatots activities, including

proposals for further activities

The Russian regulatory authorities possess thdreghefficiency and
competence as far as emergency response to accigienticlear plants is
concerned, and have capabilities to perform, asimed, their respective
functions in regulation of safety, including ofetiNPP site.

5.4. Summary table

Activities performed by the Operator Activities performed by the Regulator
(p- 2a) (p- 2 b) (. 2 c) (p. 3a) (p- 3 b) (p. 3¢)
Completed| Schedule or Results Completed? | Schedule or| Results
Activity Ongoing?| milestones for| available Ongoing? | milestones fo| available
Planned?planned activitig Planned? planned
Yes? activities Yes?
No? No?
Analysis of the
efficiency of the
national and
industry-wide
;(r:g\llienrt]iton and Completeg Con;%I:EL:tled n Yes Completed Con;%I:EL:tled N Yes
elimination
systems (RSPEE
and IEPES,
respectively)
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Activities performed by the Operator

Activities performed by the Regulator

(p- 2a) (p- 2 b) (m. 2 c) (p- 3a) (p- 3 b) (p-3¢)
Completed| Schedule or Results Completed? | Schedule or| Results
Activity Ongoing?| milestones for| available Ongoing? | milestones fo| available
Planned?planned activitig Planned? planned
Yes? activities Yes?
No? No?
Comprehensive
emergency . Exercise finishe
response exerciseCompleteg . Yes
in 2011
at Novovoronezh
NPF
Joint emergency
drills of
Rosenergoatom Seven drills
and the nuclear |Completed conducted in Yes
industry’s 2011
technical support
centers
Analysis of the
Regulator’s Expected to b
efficiency during Ongoing completed in Yes
emergencies at 2012
nuclear facilities
Improvement of Ongoing (as pait
systems for of the FTP
monitoring and approved by the
prediction of the Russian Expected to b
situation in Federation completed in Yes
radioactive Government 2015
contaminated Resolution No.
territories 253 dated 29
June 2011)

Creation of the
technology to Ongoing (as pait
prepare of the FTP
information for thg approved by the
online interactions Russian Expected to b
of the surveillance Federation completed in Yes
system and the Government 2015
automated system Resolution No.
of the national 68 dated 31
crisis management January 2012)
system.
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6. Topic 6. International cooperation

6.1. Brief discussion of the topic
A part and parcel of nuclear and radiation safetyivdies is the

international cooperation carried out both by Resgoatom and
Rostechnadzor. The volume of international coopmrain nuclear safety has
increased greatly since the time of the Fukushiraaebi accident, which
was due to both the need for an exchange of infbtomaon the lessons
learned and the steps taken or planned at thenahtievel, and to the
necessity for balanced and concerted measures tiakbr in the framework
of international organizations and associations.

Participation of the Russian Federation in intenoatl safety conventions.

Proposals of the Russian Federation on amendmertetConvention on
Nuclear Safety

The Russian Federation is a Contracting Party ® fibllowing

conventions, the depository for which is the Dioedbeneral of the IAEA:

— the Convention on Nuclear Safety signed by the lRndSederation in
1994 and adopted in 1996;

— the Convention on Early Notification of a Nucleaccident signed and
adopted by the Russian Federation in 1986;

— the Convention on Assistance in the Case of a Mudkecident or
Radiological Emergency signed and adopted by tresiBn Federation
in 1986,

— the Joint Convention on the Safety of Spent Fuehdg@ment and on
the Safety of Radioactive Waste Management signethé Russian
Federation in 1999 and ratified in 2006.
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The Russian Federation fulfills its obligationssarg out of these

Conventions, submits national reports and takes para regular basis, in the

meetings of the Contracting Parties.

Despite the fact that the safety conventions, amonguily the
Convention on Nuclear Safety (the Convention), hafeemed the
international legal regime for ensuring nucleaesafthe Fukushima-Daiichi
accident analysis results have revealed the andese this regime should be

improved.

The Russian Federation prepared and delivered,ngluan IAEA
Ministerial Conference on Nuclear Safety (20-24eJ@011, Vienna), to the
IAEA Director General, the depositary for the Comen, its proposals on
amendments to the Convention on Nuclear Safety,walb as to the

Convention on Early Notification of a Nuclear Acerd.

The proposals of the Russian Federation on amendmen the
Convention on Nuclear Safety, as specified in Aeti@2, par. 1 of the

Convention, are set forth in Appendix 6.

The Russian Federation believes the proposed aneridio contribute
to an improvement of the international legal instents for nuclear safety.

A mechanism of communication with neighboring ceesitand international
community

After the Fukushima-Daiichi accident, ROSATOM, whids a
competent authority for the fulfillment of the Rigs Federation’s obligations
arising out of the Convention on Early Notificatioha Nuclear Accident and
the Convention on Assistance in the Case of a [MNuckccident or
Radiological Emergency, was exchanging informatiothh foreign partners,

primarily with the IAEA’s Incident and Emergency 1@er.

108

NATIONAL REPORT OF THE RUSSIAN FEDERATION FOR THE S ECOND EXTRAORDINARY MEETING OF THE CONTRACTING
PARTIES TO THE CONVENTION ON NUCLEAR SAFETY




6. Topic 6. International cooperatio_

Following the openness and transparency principleg, Russian
Federation is conducting an active dialog with tiegghboring countries and
international community as a whole on issues ofueng safety of the
Russian NPP units in operation or under constractiecluding the NPP units
built in other countries under Russian designs.efdample of such dialog is

the communication on issues regarding the Balti® ldénstruction project.

OECD/NEA

Based on the Russian Government resolution on &sgsiining the
Nuclear Energy Agency (NEA) of the Organization fdtconomic
Cooperation and Development (OECD) and for the @sepof discussing
Russia’s application concerning its intent to jtne Agency, the Agency’s
technical mission to Russia took place in Janu@d22 as part of which the
information was furnished to back Russia’s joinoighe OECD/NEA.

Participation in international expert groups

Russian experts participate in the activities @ bhternational Nuclear

Safety Group (INSAG) on a regular basis.

The IAEA is implementing the INPRO project initidtdy Russia, as
part of which a methodology was developed addrgssafety on a systemic

basis with regard for the existing IAEA experience.

6.2. Actions taken by the Operator
6.2a. Overview of the actions taken or planned by the @erator
The international activities of the Russian opeaiatiorganization,
Rosenergoatom, are aimed at building the favoraimeronment for ensuring

the operation and evolution of the utility, andpabviding information and
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resources to support the NPP operation safety ahdbility upgrading

activities based on foreign experience and teclyiedo

Cooperation with international organizations andsasiations
Cooperation with the IAEA

The cooperation with the IAEA is carried out by wagf
Rosenergoatom’s participation in the IAEA technicadnferences and
workshops, in training courses as part of natioregjonal and interregional
technical cooperation projects, as well as in gateinferences and safety
missions to its NPPs (the OSART mission to the @m&k NPP in 2011), and
in the submission of design documentation (the B86 Preliminary Safety
Analysis Report) for the international expert revseunder the auspices of the
IAEA, and by way of involvement in the developmeritthe IAEA safety
standards and in the IAEA’s extrabudgetary prograntsprojects.

The representative of the Russian Federation, Edegbuty Director
General of Rosenergoatom, is a member of the latiermal Nuclear Safety
Group (INSAG) under the IAEA Director General.

Cooperation with the WANO

In 2011, there were 51 events conducted as patieoparticipation of

Rosenergoatom, the operator of the Russian NPREse MWANO activities.

In April 2011, a WANO commission was set up under thairmanship
of T. Mitchell, composed of highly competent re@memtives of the member
organizations and the industry from the WANO regionncluding
Rosenergoatom. The commission had the task of idgfithe required
changes in the WANO, given the lessons learned fileenaccident at the
Fukushima-Daiichi NPP. The five following recommatidns were

formulated by the commission:
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1) the scope of the WANO programs should be exignde

2) the integrated global strategy of response toeam events should be

introduced;
3) the quality, efficiency and frequency of peeasnegs should be improved,;

4) the WANO should become an organization whichmsre open to the

public;

5) periodic peer reviews of each regional centertae London Office should

be conducted.

Following the events at the Fukushima-Daiichi NPRJ aafter the
decision made by the respective countries to Haed\PP safety additionally
assessed, Rosenergoatom, jointly with the WANO's&dwv regional center
(WANO-MC), convened a workshop entitled “Stresstifgsat the WANO-
MC Nuclear Plants” late August 2011.

The major conclusions arrived at the workshop vesréllows:

— the WANO-MC operators were giving much attentioratinlitional safety

evaluation issues;

— the INSAG-developed fundamental safety principlesktinto account
modern international requirements to safety, basedhe experience of
operation, and were not to be changed, while th® N&fety upgrading
program launched at nuclear power plants before ehents at the
Fukushima-Daiichi NPP is to be continued with regéor the lessons

learned from the accident.

A decision was made by the workshop members tdblestaan expert
group to compare and review the operator repodardeng the additional

analysis of the NPP protectiveness against extrexternal impacts for the

111

NATIONAL REPORT OF THE RUSSIAN FEDERATION FOR THE S ECOND EXTRAORDINARY MEETING OF THE CONTRACTING
PARTIES TO THE CONVENTION ON NUCLEAR SAFETY



- 6. Topic 6. International cooperation

operators of VVER NPPs to shape their attitudes wamfied approaches to

highlighting problems and making the public awaré tbhe analysis
undertaken. Following the initial meeting of thepew group for the
additional analysis of the NPP protectiveness afjagxtreme external
impacts at the WANO-MC NPPs in October 2011, summ@iormation was
compiled based on the analysis data for the VVERHNP

A decision was also made to consider if it was ibsgo establish an
integrated regional crisis center (RCC) for the \R/BENPPs based on
Rosenergoatom’s Crisis Center to support the dweisiaking in case of
severe accidents. In 2011, a task group of reptasers of Rosenergoatom
and other operators, the WANO-MC members was forfoedddressing the

RCC establishment issues.

Top officials of Rosenergoatom took part in the W@NGeneral
Assembly in Shenzhen, China, on 23-25 October 2@hich focused on the
future of nuclear power after the accident at takushima-Daiichi NPP. First
Deputy Director General of Rosenergoatom was alette WANO President
for the period of 2011-2013.

Participation in international forums

Round table discussions entitled “Stability of Mod&eactor Facilities
to Natural Disasters. The Lessons of Fukushima’ewezld as part of the
ATOMEXPO-2011 International Forum in June 2011 inoddow. Top
officials of Rosenergoatom delivered reports onléssons learned from the
accident at the Fukushima-Daiichi NPP at a numibenternational forums,
including the Industrial Forum held as part of tAEA General Conference
in September 2011, the International Symposium ouncléar Safety
(ISONS2011) in November 2011, and the IAEA Inteioredl Expert Meeting
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“Safety Reactors in the Light of the Fukushima-DlaiiNPP Accident” in
March 2012.

International audits
IAEA

One of the top-priority tasks for Rosenergoatomtasupgrade the
operating safety of Russian NPPs. The steps toadpgthe Russian NPP
safety are planned and taken subject to recommendafrom the IAEA

OSART missions composed of highly-skilled interanél experts.

Regular OSART missions to Russian NPPs (three tipes year
beginning in 2005) are undertaken in accordanch thié provisions of the
IAEA Nuclear Safety Action Plan adopted in SeptenitEl 1.

Given the positive experience gained and the iateynal importance of
the OSART missions, Rosenergoatom initiated thatatiwen of further
missions to be conducted in shorter intervals. ROSKW gave go-ahead to
the initiative and informed the IAEA Secretariat tbe proposal to receive

regular missions.

WANO

During the period of 9 to 22 April 2011, as part Rbsenergoatom’s
participation in the WANO activities, a corporateep review (CPR) was
undertaken by the WANO. Under Rosenergoatom’s Ri&nCorrective
Actions based on the CPR Results, 32 events aexlgldd for 2011-2012.
Another corporate peer review at Rosenergoatonthediled for the first
guarter of 2013.

Besides, the WANO peer reviews were held in 2011Balakovo,

Bilibino, and Novovoronezh NPPs.

113

NATIONAL REPORT OF THE RUSSIAN FEDERATION FOR THE S ECOND EXTRAORDINARY MEETING OF THE CONTRACTING
PARTIES TO THE CONVENTION ON NUCLEAR SAFETY



- 6. Topic 6. International cooperation

Cooperation in operating experience

Cooperation with the WANO

A decision was made in 2011 on enhancing further dfficiency of
Rosenergoatom-WANO interaction for information excge on operating

experience through:

— making a common information environment on the N®dfunctions,

equipment failures and NPP performance,;

— regularly furnishing all WANO members with informat on the status

of NPPs (technical information, measures takemuess);

— communicating with organizations carrying out comstion at the

earliest possible design stage;

— the operators’ taking a common stand with respec¢hé relations with

the regulator and mass media.

Cooperation with EDF (France)

For over 17 years Rosenergoatom has been actiedbborating with
Electricite de France, a French utility. This cagpen is based on annular
science and technology exchange programs and #e&ludperation,
engineering, new projects, production engineeringpection, manning and

logistics.

Since the events at the Fukushima-Daiichi NPP, mpgmt efforts
undertaken by Rosenergoatom and EDF have involgsdes concerning
exchange of experience in implementation of thespective post-Fukushima
action plans. There were three such exchanges 11.20he parties have
noted the uniformity of the methodology used to eassthe NPP

protectiveness against external and internal ingpact

114

NATIONAL REPORT OF THE RUSSIAN FEDERATION FOR THE S ECOND EXTRAORDINARY MEETING OF THE CONTRACTING
PARTIES TO THE CONVENTION ON NUCLEAR SAFETY




6. Topic 6. International cooperatio_

Cooperation with NAEC Energoatom (Ukraine)

The bilateral cooperation on nuclear safety has haeder way with
NAEC Energoatom (Ukraine) as part of which inforimatis exchanged on
the experience of operating Russian and UkrainidP$N with VVER
reactors, including exchange of reports on invasbgs into the NPP
malfunctions, participation as observers in Enetgoga mutual audits with
respect to the use of symptom-oriented emergenogedures at NPPs, and

interactions on creation of a common databaseeoRNfAP designs.

Cooperation with Iran and Canada in analyzing theMNprotectiveness

against extreme external impacts

Rosenergoatom initiated an additional analysis i Bushehr NPP
protectiveness against extreme external impactedan the analysis results,
the Action List for the Bushehr NPP project was eleped, in which the
events at the Fukushima-Daiichi NPP were taken actmount. In September
2011, Russia and Iran signed a protocol of intevador the additional safety
analysis of Bushehr-1, as part of which Russiahexiag its experience of

performing the additional safety analysis in thesgtan Federation.

As part of Rosenergoatom’s long-term cooperatiotin Wianwan NPP,
the latter was provided with information on theesgfimprovement actions
taken at Russian NPPs with regard for additionalyesis performed after the

Fukushima accident.
6.2.b Information on time schedules and measuresgined

In May 2012 Rosenergoatom will hold th& #ternational Scientific
and Technical Conference “Safety, Efficiency andrimmics of Nuclear
Power Industry” (MNTK-2012).
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In June 2012 Rosenergoatom, jointly with the WAN@-l&ind as part of
the ATOMEXPO-2012 International Forum, will holcspecial event entitled

“Post-Fukushima Nuclear Power with the Operatoye<.
The following OSART missions are planned:

— to the Kola NPP in the"4quarter of 2014.

— to the Novovoronezh NPP in th& guarter of 2015.

— to the Smolensk NPP in 2013 (OSART inspection rargsi

Based on the WANO General Assembly resolutions, ftiiwing
activities are planned by Rosenergoatom for 2012:

1. Implementation of the joint project “Preparatiordathe Holding of the
2013 General Assembly in Moscow” (the host partyR@senergoatom,
and the customer is the WANO-MC).

2. Establishment of the Regional Crisis Center (RG#2)the VVER NPPs
based on Rosenergoatom’s Crisis Center.

3. Participation of Rosenergoatom’s experts in theviies of the WANO
international project teams working on the impletaton of specific
recommendations from the Mitchell Commission ordikrctions.

4. Formation of the WANO's institution of representas at the Russian
NPP sites.

In 2012 the WANO peer reviews are scheduled foofaisk and Kola
NPPs, and follow-up peer reviews are scheduledRostov and Kalinin
NPPs. A follow-up corporate peer review is alsoesithed by the WANO for

Rosenergoatom.
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In total, as shown in Rosenergoatom’s cooperataredules, in 2012
there will be 80 actions taken jointly with the WANand 65 actions taken
jointly with the IAEA.

For 2012, the plans envisage the participation ofditan experts in
mutual audits to be held by NAEC Energoatom witbpezt to the use of
symptom-oriented emergency procedures at Rovno (itPRlarch) and at
Khmelnitsky NPP (in August).

6.2¢ Preliminary or final results of the Operator’s activities, including

proposals on further actions

The implementation of a large-scale nuclear powerebbpment
program was continued in Russia in 2011. The aotidé the Fukushima-
Daiichi NPP has not led to a slowdown in the Russmiclear power
evolution pace, still has called for a closer ldokbe taken at the safety of
NPPs to prevent such events from happening indutar Russia, the lessons
that can be learned from this accident are scagthand respective steps for
upgrading the NPP safety are being taken. Anotherent development
factor is that there is an increasingly growing bemof countries that have
embarked on the path of building their own nuclgawer, including
countries set at implementing or/and implementingisdRan reactor
technologies. All this places a greater emphasigshenRussian operator’s
international cooperation as the tool to coordirsditéheir respective activities
with the activities of the international community the purpose of safe and

sustained evolution of nuclear electricity generati
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6.3. Actions taken by the Regulator
6.3a Overview of the Regulator’s actions taken or planad

Mechanism of communicating with neighboring states the international
community
A good practical example of the mechanisms of comoating with
neighboring states, which are efficiently employ®gd Rostechnadzor, are
operating safety audits that are held traditionatifRussian NPPs (Leningrad
and Kola) jointly with Finland’s Center for Rad@ati and Nuclear Safety
(STUK), in which it takes part as an observer, sggllar working meetings
(biannual) of Rostechnadzor and STUK inspectorsichiare focused on
exchange of information regarding operation andansice safety supervision
at Russian and Finnish NPPs, including informabtarthe events occurred at

the given nuclear installations.

These good practices are expected to be extendedoferation with

regulators of other countries.

In 2012 Rostechnadzor plans to inspect one of tesiB@n NPPs jointly
with the French nuclear safety authority, Autodi Surete Nucléaire, ASN,
and take part, upon invitation from ASN, in an iesfon at a French NPP. It
Is also planned that a working meeting will be heith ASN to exchange
information on the events occurred at Russian amdndh nuclear
installations, including on results of analysescafises for those events and

respective corrective measures.

In 2012 Rostechnadzor plans to convene a numbevodkshops for
exchange of information on the additional analygdithe NPP protectiveness

against extreme external impacts with the Finnisgulator STUK and
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France’'s ASN (regulator) and EDF (operator) withrtipgoation of

Rosenergoatom.
Cooperation with international organizations andasiations.
Participation in task groups
Cooperation with the IAEA

Representatives of Rostechnadzor are members of [&EA
Commission on Safety Standards and the IAEA Nucleafiety Standards
Committee, and act as observers in all IAEA conesdt

Rostechnadzor has taken an active part in the IAEAuUmM on
Cooperation of Regulatory Authorities, and, throutgh technical support

organizations, has participated in the TSO Coojmerdtorum.

As part of the IAEA national project, Rostechnadgiwes support to the

regulatory authority of Armenia.

Cooperation with the OECD’s Nuclear Energy Agency

As part of its cooperation with the OECD/NEA, in1A0Rostechnadzor
took part in the activities of the OECD/NEA’s NuateRegulation Committee
(NRC) and the proceedings of its task groups, miqudar in the activities of
the Senior-Level Working Group formed to analyze kbssons learned from

the accident at Fukushima-Daiichi NPP.

During the Forum, convened by the OECD/NEA NRCuneJ2011 and
devoted to the events at Fukushima-Daiichi NPRepont was delivered by
Rostechnadzor on the actions taken in the Russeterktion given the
lessons of the Fukushima accident, as well as snplans for further
expansion of the international cooperation in te&lfof nuclear and radiation

safety regulation.
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Also, in 2011, Rostechnadzor experts took part timeio international

meetings convened to review the lessons from tledeast at Fukushima-
Daiichi NPP and discuss approaches to the additemealysis of the Russian
NPP degree of protection:

— participation in an open collegium session of Ukeds State Nuclear
Regulatory Committee for discussion of the UkraanNPP protectiveness

additional analysis results;

— discussion of approaches to the expert reviewh@fadditional analysis
results with the ENSREG task group;

— participation in the IAEA workshops concerned witeviewing the

lessons from the accident at Fukushima-Daiichi NPP.

International missions
IAEA

The lessons learned from the accident at the Japdfnekushima-Daiichi
NPP demonstrate again the importance of having mpetent and
independent regulatory body possessing the reqdineshcial and human
resources for the efficient implementation of goweent functions in the
field of regulation of the uses of atomic energy, set forth in the IAEA
documents adopted as the result of the InterndtiGoaference on Nuclear
Safety (20-24 June 2011) and of the"5Session of the IAEA General
Conference (19-23 September 2011).

A tool that helps to determine the efficiency ofnaclear safety

regulatory authority is the IAEA safety regulateakiation mission.
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As the result of the IAEA mission in the Russiardémtion and the
recommendations and proposals developed, Rostenbmbhds developed the

Action Plan, which contains 46 measures to be tak@012.

The action plan status was reported at the IAEAksloop on the lessons
learned from the IAEA regulator evaluation missiogld in Washington in

October 2011. The next such event will take placeussia in 2014.

As required by the IAEA procedure, the Agency’'dded-up mission is
scheduled for 2013 to review how efficiently theasmendations from the
previous IAEA mission are fulfilled for the purpos#f assessing the

regulatory body activities.

Cooperation on operating experience

Rostechnadzor has proposed that it will assist, revhrequired, the
regulatory bodies of Armenia, China and Iran wiiewing the reports on
the additional analysis of the NPP protectivenassinst extreme external

impacts.

Rostechnadzor's experts are users of the |AEA-adinated IRS

database on events that have taken place at nutstafations.

Use of the IAEA safety standards

The IAEA safety requirements and guides are broadd by Russian

experts to develop national regulatory documengd| &vels.

The demonstration of the fact is that the extensige of national
regulatory documents was noted as an aspect @xibgng good practice by
the Agency’s regulator efficiency assessment missield in 2009 on the
Russian Government request, and that 75 IAEA stasdand guides were
used to prepare in 2001 for the OSART mission tol8nsk NPP.
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6.3.b Information on time schedules and measuresained

Rostechnadzor will continue to carry out the iné&dional cooperation
both on a multilateral and a bilateral basis.

Rostechnadzor plans to review its participationnternational events
and in activities by international organizations2i@12, the results of which
will be used to develop proposals on raising tHeciehcy of international
cooperation and improving nuclear and radiatioretyafegulation for the
peaceful use of atomic energy with regard for tlkpedence of foreign

partners.

6.3¢. Regulator’'s conclusions

The Russian Federation’s control authority, operaiod nuclear and
radiation safety regulator carry out active intéior@al cooperation, both on a
multilateral and bilateral basis, for the purpod$einoproving the safety of
Russian NPPs, as well as the safety of NPPs huilbtiher countries to

Russian designs.

A near-term top-priority task of the Russian Fetlea as far as
international cooperation in the nuclear field Bncerned, is to provide
counseling support for and strengthen the nucleamep infrastructure in the
countries planning to build or already building leac installations based on

Russian designs.
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6.4. Summary table

Activities performed by the Operator

Activities performed by the Regulator

o (Item 2) (Item 2b) | (Item 2c) | (Item &) (Item 3b) (Item 3c)
Activity Completed?| Schedule of Results Taken? Schedule or Findings
Ongoing? | milestones| available | Completedq milestones for | available
Planned? | for planned Planned? | planned activities
activities Yes? Yes?
No? No?
Making proposals Not applicable.
on amendments tp .
; Completed| Completed in Yes
the Convention on
2011.
Nuclear Safety
Joint safety In 2011 Armeniat
inspections of experts took part
Russian nuclear Planned if |as observers in tf
plants, involving there is Kola NPP
foreign regulators mutual inspection. Yes
as observers agreement| In 2012 joint
between | inspections with
regulators the French
regulator are
planned
Participation in
the IAEA Safety Carried out o Carried out
Standards | Yes on a regular Yes
. a regular basis !
Committees and basis
Commission
Participation in Carried out
the Regulatory | v
Cooperation on areguia es
basis
Forum
Participation in Planned on
the TSO Forum a regular No
basis
Hosting the In 2011 ther Yes
IAEA’'s OSART was an
missions OSART
mission to
the
Smolensk
NPP. In
2014 an
| OSART No
Plannedong -~ .
regular basis mission to
the Kola
NPP is
planned. In
2013 an
inspection
visit to the No
Smolensk
NPP is
panned
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6. Topic 6. International cooperation

Activities performed by the Operator

Activities performed by the Regulator

o (Item 2) (Item 2b) | (Item 2c) | (Item 3) (Item 3b) (Item 3c)
Activity Completed?| Schedule of Results | Taken? Schedule or Findings
Ongoing? | milestones| available | Completedq milestones for | available
Planned? | for planned Planned? | planned activities
activities Yes? Yes?
No? No?
No
Participation in
the IAEA Planned for,
Conference on December Planned for No
. December 2012
Nuclear Safety in 2012
Japan
Hosting on-the- On-the-job
job trainees sent trainees received
in by the IAEA in 2011.
Ongoing Reception of No
more on-the-job
trainees is
planned in futurg
Establishment of
Rosenergoatom’s
integrated
regional crisis Expected in
center to support Planned 2012 No
decision-making
on severe
accidents
Participation in Ongoing
the OECD/NEA and planneq Yes
NRC activities for future
Participation in
the OECD/NEA Ongoing
task group on and planneq Yes
exchange of for future
experience
Cooperation with A proposal
Iran and China on of assistance
the additional in carrying
analysis for the out the
Russian-designed additional
NPPs Expected tq analysis of .
_ be the NPP If there is a
Ongoing No S respective No
completed intrinsic o L
in 2012 safety positive response
against
extreme
external
impacts
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6. Topic 6. International cooperatio

Activities performed by the Operator Activities performed by the Regulator
(Item 2) (Item 2b) | (Item 2c) | (Item 3) (Item 3b) (Item 3c)
Activity Completed?| Schedule o] Results | Taken? Schedule or | Findings
Ongoing? | milestones| available | Completedq milestones for | available
Planned? | for planned Planned? | planned activities
activities Yes? Yes?
No? No?
Participation in The
the WANO peer operator
reviews peer reviews
were
conducted
in 2011, as
well as for
the
Balakovo,
Beloyarsk
and
Novovorone
Ongoing and zh NPPs.
planned for _Peer Yes
future reviews are
planned in
2012r for
the
Beloyarsk,
Kalinin,
Kola and
Rostov
NPPs. An
in-house
operator
audit is
planned for
2013
IRSS mission in As the result of
the Russian the 2009 mission,
Federation an action plan
was prepared (46
actions).
Completed Expected to be
and planneq . No
for future completed in
2012.
For 2013 the
follow-up IRSS
mission is
planned
Giving support to Ongoing for,
the regulators in Viethnam
the countries and planneq
planning the for Turkey, No
construction of Belorussia
NPPs to Russian and
designs Bangladesh
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6. Topic 6. International cooperation

Activities performed by the Operator

Activities performed by the Regulator

o (Item 2) (Item 2b) | (Item 2c) | (Item 3) (Item 3b) (Item 3c)
Activity Completed?| Schedule of Results | Taken? Schedule or Findings
Ongoing? | milestones| available | Completedq milestones for | available
Planned? | for planned Planned? | planned activities
activities Yes? Yes?
No? No?
Participation in Ongoing
the OECD/NEA and planneq Yes
NRC activities for future
Participation in
the OECD/NEA Ongoing
task group on and planneq Yes
exchange of for future
experience
Cooperation with A proposal
Iran and China or of assistancge
the additional in carrying
analysis for the out the
Russian-designed Expected tq additional
NPPs be analysis of If there is a
Ongoing No the NPP respective No
completed intrinsic positive response
in 2012 i
safety
against
extreme
external
impacts
Participation in The
the WANO peer operator
reviews peer reviews
were
conducted
in 2011, as
well as for
the
Balakovo,
Beloyarsk
and
. Novovorone
Ongoing and
zh NPPs.
planned for Yes
future P eer
reviews are|
planned in
2012r for
the
Beloyarsk,
Kalinin,
Kola and
Rostov
NPPs. An
in-house
operator
audit is
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6. Topic 6. International cooperatio

Activities performed by the Operator

Activities performed by the Regulator

(Item 2) (Item 2b) | (Item 2c) | (Item 3) (Item 3b) (Item 3c)
Activity Completed?| Schedule o] Results | Taken? Schedule or | Findings
Ongoing? | milestones| available | Completedq milestones for | available
Planned? | for planned Planned? | planned activities
activities Yes? Yes?
No? No?
planned for
2013
IRSS mission in As the result of
the Russian the 2009 mission,
Federation an action plan
was prepared (46
actions).
Completed Expected to be
and planned . No
for future completed in
2012.
For 2013 the
follow-up IRSS
mission is
planned
Giving support to Ongoing for,
the regulators in Vietnam
the countries and planneq
planning the for Turkey, No
construction of Belorussia
NPPs to Russian and
designs Bangladesh
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Conclusions

1.

At NPPs operated in the Russian Federation, requirements of the legislation
and federal standards and rules in the field of the use of atomic energy in
effect in Russia are observed.

The short-term, mid-term and long-term NPP safety enhancement measures
developed by Rosenergoatom basing on results of the additional analyses
of protection of the Russian operating NPPs against external extreme
impacts and controlled by Rostechnadzor are justified and sufficient. |

It is deemed reasonable to carry out an additional analysis of protection
against external extreme natural and man-induced impacts for Russian
NPPs being constructed and sited.

It is deemed reasonable to refine the Russian regulatory basis in the field of
the use of atomic energy basing on the results of the additional analysis of
protection of NPPs carried out.

It is deemed reasonable to develop a “Program of Measures of Participation
of the Russian Federation in Implementation of the IAEA Nuclear Safety
Action Plan” with involvement of the Ministry of Foreign Affairs of the
Russian Federation, the State Atomic Energy Corporation ROSATOM, the
Federal Environmental, Industrial and Nuclear Supervision Service, the
Ministry of the Russian Federation for Civil Defense, Emergencies and
Elimination of Consequences of Natural Disasters, Federal Medical
Biological Agency, and the Federal Service for Supervision of Consumer
Rights Protection and Human Welfare.

Director General of the State Chairman of the Federal

Atomic Energy Corporation Environmental ial and
ROSATOM Nuclear ervice

— 2

~"S.V. Kirienko

i




Appendix 1

Appendix 1
Table P.1.1 gives main data of the operating Russian NPP units.
TableP.1.1
Main data of the operating Russian NPP units
Lo Rated Operating
NPP Efu umntl)fsr Commles:ronl ng RI type electric license
y power, MW | expiry date

1: 1985 VVER-1000 1000 2015

2: 1987 VVER-1000 1000 2017

Balakovo 4 3: 1988 VVER-1000 1000 2018
4: 1993 VVER-1000 1000 2023

1. 1974 12 2019

o 2: 1974 12 2019
Bilibino 4 3 1975 EGP-6 12 2020
4: 1976 12 2021

Beloyarsk 1 3: 1980 BN-600 600 2025
1: 1984 1000 2014

. 2: 1986 1000 2016
Kainin 4 3 2004 VVER-1000 1000 2019
4: 2011 1000 2041

1: 1973 440 2018

2: 1974 440 2019

Kola 4 3: 1981 VVER-440 440 2016
4: 1984 440 2014

1: 1976 1000 2016

2: 1979 1000 2019

Kursk 4 3: 1983 RBMK-1000 1000 2028
4: 1985 1000 2030

1: 1973 1000 2013

_ 2: 1975 1000 2015
Leningrad 4 31979 RBMK-1000 1000 2024
4: 1980 1000 2025

31971 VVER-440 440 2016

Novovoronezh 3 4: 1972 VVER-440 440 2017
5: 1980 VVER-1000 1000 2015

1: 2001 1000 2020

Rostov 2 > 2010 VVER-1000 1000 2040
1: 1982 1000 2012

Smolensk 3 2: 1985 RBMK-1000 1000 2015
3: 1990 1000 2020

129

NATIONAL REPORT OF THE RUSSIAN FEDERATION FOR THE SECOND EXTRAORDINARY MEETING OF THE CONTRACTING

PARTIESTO THE CONVENTION ON NUCLEAR SAFETY




Each power unit in operation includes an at-reactor storage of spent
nuclear fuel (spent fuel pool, SFP). At-reactor spent fuel pools are used for
SNF wet storage (in water), exclusive the SFPs at Bilibino-1,2, where SNF
dry storage is used. There is no spent fuel currently in storage in the SFP of

Bilibino-4 commissioned in 2010.

Kursk, Leningrad, Smolensk and Novovoronezh NPP sites have
standal one storage facilities, which are used for wet storage of spent nuclear
fuel. Wet storage of spent nuclear fuel in spent fuel pools is used at
Beloyarsk-1,2, which have been shut down for decommissioning. There is

no nuclear fuel at Novovoronezh-1,2 also shut down for decommissioning.

Table P.1.2 gives the extent, to which the standalone SNF storage
facilities are filled a Russian NPPs as of 2011 (including the spent fuel
pools of shutdown Beloyarsk-1,2).

Table P.1.2.

Filling extent of standalone spent nuclear fuel storage facilities

NPP Design capacity Volume actually filled
Beloyarsk 6,920 4,994

Kursk 35,040 34,799
Leningrad 38,160 35,058
Novovoronezh 629 208
Smolensk 35,540 21,416
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NPPs with the VVER-1000, VVER-440 and BN-600 reactors have fuel
removed, following the cooling in the at-reactor SFPs, to the Mining and
Chemical Combine and PA Mayak for reprocessing.

At NPPs with the RBMK-1000 and EGP-6 reactors, spent nuclear fuel
Is currently stored on the NPP sites (in spent fuel storage facilities and at-
reactor SFPs at the RBMK NPPs and in SFPs at Bilibino NPP) and is not
shipped off. Intermediate container-type spent nuclear fuel dry storage
facilities are under construction at the Kursk, Leningrad and Smolensk
NPPs. Removal of spent fuel, held up for over 10 years in the at-reactor
pools, has begun at the Leningrad NPP.
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Appendix 2

Categorization of NPP componentsin terms of safety significance (an

excer pt from para. 2.5 of OPB-88/97)

In terms of safety significance, four safety classef the NPP

components are identified.

Safety class 1 includes the fuel rods and NPP caems, which

failures are initiating events of beyond designidbagcidents leading, with

the safety systems operating as required by thigrde® fuel rod damage in

excess of the limits set forth for design basisdssds.

Safety class 2 includes the following NPP compasient

components, which failures are the initiating eseleading to fuel rod
damage within the limits set forth for design bamstzidents, with the
safety systems operating as required by the degigan the number of

failures therein as specified by regulations faigle basis accidents;

components of safety systems, which single failiead to a failure of the

respective systems to perform their functions.
Safety class 3 includes NPP components:
of safety-important systems, other than of safgses 1 and 2;

that contain radioactive substances, which releé@®ethe environment
(including the NPP process rooms) during failuneseeds the values set

forth by the radiation safety standards;

that perform radiation protection monitoring fulects with regard to the

personnel and public.

132

NATIONAL REPORT OF THE RUSSIAN FEDERATION FOR THE SECOND EXTRAORDINARY MEETING OF THE CONTRACTING

PARTIESTO THE CONVENTION ON NUCLEAR SAFETY



Appendix 2

Safety class 4 includes NPP components of normadatipn, which do
not affect safety and other than that of safetgsga 1, 2 and 3.

Safety class 4 also includes components, usedctident management,

other than that of classes 1, 2 and 3.

133

NATIONAL REPORT OF THE RUSSIAN FEDERATION FOR THE SECOND EXTRAORDINARY MEETING OF THE CONTRACTING
PARTIESTO THE CONVENTION ON NUCLEAR SAFETY



Appendix 3

Appendix 3

Table P.3.1 gives main data of the Russian NPPliayxipower supply

systems.

Table P.3.1

Main data on the Russian NPP auxiliary power supply systems

(asof 2011)

NPP

NPP connection to the grid, connections of units

EPS system
characteristics (numbe
of channels), number o

DGs and SBs

Balakovo-
1,2,3,4

The connection to the grid is at two voltages — RZ{5 lines)
and 500 kV — (5 lines).

The connection between the OSG using a three-pjras@ of
single-phase automatic transformers.

In-house power is supplied from two working in-heus
transformers connected to the generator curredslef24 kV.
The working in-house transformers are backed upgusvo
standby transformer groups of two transformers each

Group 1 of standby in-house transformers is comuktt the
220 kV outdoor switchgear. Standby transformer graus
connected to the medium voltage (220 kV) windinghef
automatic transformer, which enables power suppthé¢
standby transformer from the 500 kV outdoor switsdrgwhen
the 220 kV outdoor switchgear fails.

Three independent
channels per unit

There is an SDPS i
each channel

Beloyarsk-3

The connection to the grid is via two outdoor stears of 220
kV (5 lines) and 110 kV (8 lines).

In-house power is supplied via three working ine
transformers or standby in-house transformers ected to the
110 kV outdoor switchgear.

3 independent channel
per unit

There are two SDPSs i
each channel

Bilibino-
1,2,34

The connection to the grid is via the indoor swgiear of 110 kV
(3 lines).

In-house power is supplied via the unit transfosreard
electrical reactors of the RBAM-6-400-3 type or the standby
transformer.

3 independent channel

Channel 1 is shared by
units 1 and 2

Channel 2 is shared by
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Appendix 3

EPS system
characteristics (numbe

NPP NPP connection to the grid, connections of units
of channels), number o
DGs and SBs
units 3 and 4
Channel 3 is shared by
units 1, 2, 3 and 4
There is an SDPS in
each channel
3 independent channe
per unit
The NPP connection to the grid is via the outdedgtchgears of
330 kV (4 lines) and 750 kV (5 lines), the connectbetween
Kalinin- which is via an automatic transformer with a backbpse. There is an SDPS in
1234 S ] each channel
151 In-house power supply for each unit is via unihsf@rmers or
standby transformers connected to the 330 kV outdoo
switchgear.
There are 2 SDPSs of
normal operation share
by units 3 and 4
The connection to the grid is via the 330 kV outdswitchgear .
. 3 independent channel
(5 lines). .
at each unit
In-house power supply for each unit is via .|n-h.otnaesformers There is an SDPS in
Kola-1,2,3,4 | OF from 2 standby transformers, one of which isnamted to the each channel
110 kV line and the other to two 154 kV lines.
An alternative power source (Niva-1 Hydro) supppesver via There is 1 S.DPS of
L . normal operation share
110 kV ETL, from which in-house power can be suppiia a .
by units 1 and 2
standby transformer.
The connection to the grid is via the outdoor shgears of 110 3 independent EPS
kV (2 lines) and 330 kV (6 lines) and two 750 k\taaor channels at each unit.
switchgears (3 lines).
There is an SDPS in
The 330 kV outdoor switchgear for units 1 and 2denected to each channel.
Kursk-1.2.3.4 | the 750 kV outdoor switchgear of units 3 and 4thi@a1AT

automatic transformer and via the 2AT automatingfarmer
with the 750 kV outdoor switchgear of phase lIl.

In-house power supply for each unit is via the imitouse
transformers or standby transformers connecteldet@30 kV
outdoor switchgear.

There are 2 SDPSs of

normal operation share

by the EPSs of units 1
and 2.

There are
2 SS SDPSs for the
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Appendix 3

NPP

NPP connection to the grid, connections of units

EPS system
characteristics (numbe
of channels), number o

DGs and SBs

ECCS-2 power supply,
which are shared by
units 1 and 2

Leningrad-1,2

The connection to the grid is via the 330 kV outdswitchgear
(3 lines), which is connected, via an AT, to th® kK% outdoor
switchgear. In-house power supply from the 330 kittloor
switchgear is via the in-house transformers.

An alternative power source (Narva Hydro) supptieg/er to the
NPP over two 110 kV power transmission lines, frohich in-
house power can be supplied via standby transf@amer

3 independent EPS
channels per unit

There is an SDPS in
each channel

Leningrad-3,4

The NPP connection to the grid is via the 750 k¥loar
switchgear (1 line), which is connected to the R8®mutdoor
switchgear via an AT. Auxiliary power supply frohet 750 kV
outdoor switchgear is via in-house transformers.

In-house power supply for each unit is via the imitouse
transformers or standby transformers connecteldetd 10 kV
outdoor switchgear.

An alternative power source (Narva Hydro) supptieg/er to the
NPP via two 110 kV power transmission lines, frotmah in-
house power can be supplied via a standby transform

4 independent EPS
channels per unit

There is an SDPS in
each channel

Novovoronezh

Units 3 and 4

The connection to the grid is via the outdoor shgears of 110
kV (6 lines), 220 kV (8 lines) and 500 kV (4 lines)

In-house power supply for each unit is via in$®u
transformers or standby transformers connecteldetd 10 kV
and 220 kV outdoor switchgears.

2 independent EPS
channels at each unit

There are two SDPS in
each channel

Unit 5

The connection to the grid is at two voltages: R2Qvia 2
automatic transformers) and 500 kV (output powes@d kV).

In-house power supply is via auxiliary transformers standby
transformer connected to the 220 kV outdoor swigeing

3 independent EPS
channels

There is an SDPS in
each channel
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Appendix 3

EPS system
characteristics (numbey
of channels), number of

DGs and SBs

NPP NPP connection to the grid, connections of units

The connection to the grid is via outdoor switchiges 220 kV

(2 lines) and 500 kV (5 lines). 3 independent EPS

The connection between the 220 kV outdoor switchged the | Cchannels at each unit
Rostov 500 kV outdoor switchgear is over a 220 kV cabkethie AT1
automatic transformer.

There is an SDPS in

In-house power is supplied tor each unit via ind®u
each channel

transformers or by a group of two standby in-hausesformers
connected to the 220 kV outdoor switchgear.

Units 1 and 2.

The connection to the grid is via outdoor switchiges 330 kV
(2 lines) and 500 kV (2 lines).

3 independent EPS

In-house power supply is via in-house transfornoera standby channels per unit

transformer connected to the 330 kV outdoor swigeing

Smolensk
Unit 3. ] )
There is an SDPS in
The connection to the grid is via the 750 kV outdewitchgear each channel
(2 lines).

In-house power supply is via in-house transfornoers standby
transformer connected to the 330 kV outdoor switeing

Table P.3.2 presents engineered features avadalitessian NPPs for the

management of beyond design basis accident invgptie NPP blackout.
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Appendix 3

Table P.3.2.

Available engineered features for the management of beyond design basis

accidentsinvolving the NPP blackout (as of 2011)

Engineered features for management of beyond ddségis accidents involving NP

NPP blackout

Bilibino PAES-2500 gas-turbine plant

Kola A mobile emergency diesel generator station (2000 with the actuation time not more
than 5 hours.

Novovoronezh Fixed emergency diesel generatoiostati

Eilri;i(n’ Kola, An SDPS of normal operation can be used.
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Appendix 4

Appendix 4

Table P.4.1 presents basic flowcharts of heat rahtovthe ultimate heat

sink at Russian NPPs.

Table P.4.1.

Basic flowchartsfor heat removal to the ultimate heat sink

at Russian NPPs

NPP

Heat removal paths to ultimate heat sink

Balakovo-
1,2,3,4

Fromreactor cores

1) The primary water transfers heat to the secondacyit via steam generators. The

secondary water is fed to the SGs, after whichhibeted steam is discharged to

atmosphere or transfers heat to the circulatinggm@titimate heat sink) in the turbin

condenser.
2) The primary water, when the scheduled cooldownesyss in operation, transfers heg

to water in the service water system of group “#hich, through the operation ¢

spraying pools, transfers heat to the atmosphédtiméte heat sink).
From spent fuel pools

The SFP water is cooled by the cooldown system¢hvhiansfers heat to the water
the service water system of group “A”, which thrbuthe operation of spraying pool
transfers heat to the atmosphere (ultimate hek}.sin

Beloyarsk

Fromreactor core of unit 3

The primary and secondary circuit coolant is sodiand the tertiary circuit coolant
water. The ultimate heat sink, under normal coodgj is the Beloyarsk water reservoir.

During normal and emergency core heat removalgethergency cooldown system
in operation, which removes heat thanks to the miateentory in the circulation (tertiary

he
e

at

=

in

is

circuit and in the pure condensate tanks. In tleamst mode of the steam generator

operation, steam is discharged to the atmosphetie,the water circulating in the tertiar
circuit via the turbine condenser and the deaeter the steam generator changes to
water mode.

At present time, there is an additional systemaitedi for the secondary circu

cooldown via an air-cooled heat exchanger, whicli & used in the event of the

emergency cooldown system failure.
From spent fuel pools of units 1 and 2

The spent fuel pools at Beloyarsk-1,2 finally stotvn to be further decommissioned
not require cooling. The natural water loss asrdseilt of evaporation is compensated
the by the fire water system.

y
the

it

do
by
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Appendix 4

NPP Heat removal paths to ultimate heat sink

From spent fuel pools of unit 3

At unit 3, spent fuel is placed in the SFA drum #meh in the SFP, which are cooled by the
service water supply system.

In an emergency mode, heat is removed from the BOl#@actor SFA drum by an aif-
cooled heat exchanger. SFP-3 is cooled by thenéter system.

From the reactor core

In the core cooldown mode, excessive heat is rethdk@m the DS, via the regulator
stations, to the turbine condenser or to the maileibcooled by service water.

Heat is removed from the shutdown reactor by thint@aance cooldown system. Residual
heat is transferred to the service water in thenteaance cooldown heat exchanger.

The service and circulating water circuits are eddby air radial coolers (ARC) with the
heat removal to the atmosphere (ultimate heat sink)

For cases where no standard cooldown flowchartdbeamsed, the following heat remoyval
paths from the core to the ultimate heat sink aoeiged:

» steam discharge to the atmosphere via the maimstabre (MSV);
e to the deaerator through the CPS channels coolirgitc with steam discharge,
where appropriate, to the atmosphere via the deadrgdraulic gate;

Bilibino » to the biological shielding tank cooled by serwicater;
» by exhaust ventilation systems from the inter-reacavity;
e (during a ‘wet’ accident) steam-gas mixture disgleairom the reactor cavity to the
bubbler tank and further to the atmosphere;
» from the surfaces of components to process roornsigh heat losses.
From spent fuel pools of units 1 and 2 (SFP-1,2)
Heat is removed from ‘dry’ SFP-1,2 by exhaust Jatitin systems. The air from SFP-1,2
is purified in mixed-bed filters and in aerosotdils and is discharged further through the
stack. Air gets into SFP-1,2 from the central hadim thanks to the vacuum created by the
exhaust systems.
From the spent fuel pool of unit 3
Heat is removed from SFP-3 by the SFP-3 coolingifipation, filling and evacuatior
system. The SFP cooling water transfers heat véd Brchangers to the service water,
which transfers heat to the atmosphere via the ARCs
One of the following paths is used to remove hedhé ultimate heat sink:
From reactor core
Kalinin-1,2

1) The primary circuit water transfers heat to theoseary circuit via steam generatofs.
The secondary circuit water is fed to the SGs,rafthich the heated steam |is
discharged to the atmosphere, or transfers hahetairculating water in the turbin
condensers, which transfers heat to the atmosploéinmate heat sink) via cooling
towers.

D
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oy

-

NPP Heat removal paths to ultimate heat sink

2) The secondary circuit water, when the scheduleddoam system is in operation
transfers heat to the water in the service watstesy of group ‘A’, which transfer
heat to the lake (ultimate heat sink).

From spent fuel pools

The SFP water is cooled by the cooldown systemchviiansfers heat to the water in the

service water system for essential consumers, wisichischarged into the lake (ultimate

heat sink)

One of the following paths is used to remove hedlé ultimate heat sink:

Fromreactor core of unit 3

1) The primary circuit water transfers heat to theoseary circuit via steam

generators. The secondary circuit water is fechto3Gs, after which the heated
steam is discharged to the atmosphere, or trankfsatto the circulating wate
(ultimate heat sink) in the turbine condensers.

2) The secondary circuit water, when the scheduleddoamn system is in operation,
transfers heat to the water in the service watetesy of group ‘A’, which transfer
heat, through the operation of spraying pool, ®@dtmosphere (ultimate heat sink).

From spent fuel pools of unit 3

The SFP water is cooled by the cooldown systemchviriansfers heat to the water in the

service water system of group ‘A’, which transfeesat, through the operation of spraying
Kalinin-3.4 pools, to the atmosphere (ultimate heat sink).

One of the following paths is used to remove hedlé ultimate heat sink:
From reactor core of unit 4

1) The primary water transfers heat to the secondaryitvia steam generators. The
secondary water is fed to the SGs, after whichhibeted steam is discharged|t
the atmosphere, or transfers heat to the circgjatiater (ultimate heat sink) in the
turbine condensers.

2) The secondary water, when the scheduled cooldostesyis in operation, transfers
heat to the water of the service water system @figrA’, which transfers heat to the
lake (ultimate heat sink).

From spent fuel pools of unit 4

The SFP water is cooled by the cooldown systemchwiriansfers heat to the water in the
service water system of group ‘A’, which transfeest to the lake (ultimate heat sink).
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Appendix 4

NPP

Heat removal paths to ultimate heat sink

Kola-1,2,3,4

One of the following paths is used to remove hedlé ultimate heat sink:

From the reactor cores

1) The primary water transfers heat to the secondaryitvia steam generators. The

secondary water is fed to the SGs, after whichhibeted steam is discharged

the atmosphere, or transfers heat to the circgjatiater (ultimate heat sink) in the

turbine condensers.
2) The feed & bleed procedure can be organized, ircliwkiie makeup system (

ECCS) feeds water to the primary circuit. The wateated in the core is

discharged via the pressurizer’s pilot-operate¢freblve (PORV P), after whic
comes into the containment sump and into the sletirleat exchanger, where

transfers heat to the service water of essentiadwmers, which is discharged, |i

turn, to the lake (ultimate heat sink).
From spent fuel pool

The SFP water is cooled by the cooldown systemchwvhiansfers heat to the water

the service water system for essential consumehschwis discharged into the lake

(ultimate heat sink).

to

in

Kursk-1,2,3,4

Leningrad-
1,234

Smolensk-1,2,3

Fromreactor cores

In the cooldown mode, when the reactor is shut doeweessive steam is remov
from the DS to the turbine condensers via the BRU-K

The differences in the way steam is removed froenDB in the cooldown mode, when
the reactor is shut down, are determined for théRBunits by the following device$

available at the NPPs:

e the steam dump devices at the Kursk NPP include BRBRU-D and BRU-K,

via which excessive steam can be dumped from the Ti&® DS levels are

maintained by the system for the reactor makeupn freormal-operation o
emergency systems;

» at the Leningrad NPP, steam can be dumped intcE®@S (emergency steam

condensation system) bubbler tanks via the BRU-K;

» atthe Smolensk NPP, heat can be removed from #ue circulation circuit (MCC)
by dumping steam from the DS via the BRU-D andBR&J-K, with the DS levelg
maintained by the reactor water makeup system.

In conditions of accidents leading to the vacuueskrin the turbine condensers, ste

is dumped from the DS to the accident localizatigstem (ALS) via the MSV.

Heat is removed from the ALS to the water in thelit water reservoir (ultimate he
sink) by the service water via heat exchangers.

The reactor and the MCC are cooled in the water enddring scheduled an
emergency shutdown of the unit also by the blowdawt cooldown system (B&CS). TH
emergency (accelerated) reactor and the MCC cooldiswby a DS pressure reducti

o <

DN
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Appendix 4

NPP

Heat removal paths to ultimate heat sink

thanks to controlled steam discharge from the D& tae subsequent connection of the

cooldown pump (CP), with the heat removed fromdbelant to the intermediate circyi

water in the aftercooler. The intermediate ciroudter is cooled by the service water
through the pumping and heat exchange plant. Noooaldown of the reactor and the

MCC takes place after the TG disconnection throagimooth DS pressure reduction,
normal water levels, thanks to controlled steamtdisge from the DS and removal of he

to the B&CS. The water flow for the blowdown in tMCC (reactor) cooldown mode |s
achieved by the actuation of one cooldown pumpwBtmvn water is taken from the MCP
pressure headers or from the DGH dead-end areaefsead from the SD water

connections. The blowdown water goes back to th@ feedwater pipelines.

Some of the core heat can be removed using thecG&Ifg circuit.

t

at
at

In case of a blackout accident, the Smolensk NP&@ncy response documentation

provides for the personnel actions for organizing teactor facility air cooling with thg
natural circulation of the DS room air coming imagh the explosion relief panels apd

hot room doors. In this case, heat is removed feolarge heat-exchange surface of bare

steam-water lines to the atmospheric air (passat removal channel).

From spent fuel pools

Water of the near-reactor SFPs is cooled usingstesyof pumping and heat excharlge

plants over a closed circuit via heat exchangerdecbby service water (ultimate heat

sink).

In an emergency, the SFPs are cooled over an apmiit dy exchange of water, whic
is fed to the SFPs over the makeup pipeline arehdigied to the drain water reservoir o
the overflow pipeline.

Novovoronezh

From reactor cores of units 3 and 4

1) The primary circuit water transfers heat to theoséary circuit via steam

generators. The secondary circuit water is fechio3Gs, after which the heated

steam is discharged to the atmosphere, or trankfsatto the circulating wate
(ultimate heat sink) in the turbine condensers.

2) The feed & bleed procedure can be organized, irchvkiie makeup system (or
ECSS) feeds water to the primary circuit. The wéeated in core is discharged

via the pressurizer's PSV, after which comes ih&® ¢ontainment sump and int

the sprinkler heat exchanger, where it transferat te the service water of
essential consumers, which is discharged, in iato,the open channel (ultimate

heat sink).
From spent fuel pools of units 3 and 4

The SFP water is cooled by the cooldown systemg¢lwtiansfers heat to the water

in the service water system for essential consumehich is discharged into th
open channel (ultimate heat sink).

From reactor coresof unit 5

1) The primary water transfers heat to the secondaryitvia steam generators. T
secondary water is fed to the SGs, after whichhibeted steam is discharged
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Appendix 4

NPP Heat removal paths to ultimate heat sink

the atmosphere, or transfers heat to the circgatiater (ultimate heat sink) in the
turbine condensers.

2) The feed & bleed procedure can be organized, irclwkiie makeup system (or
ECSS) feeds water to the primary circuit. The wéeated in core is discharged
via the pressurizer's PSV, after which comes ih® ¢ontainment sump and into
the sprinkler heat exchanger, where it transferat he the service water of
essential consumers, which is discharged, in tata,the water reservoir (ultimate
heat sink).

From the spent fuel pools of unit 5

3) The SFP water is cooled by the cooldown systemchvbives heat to the water
the service water system for essential consumehnghwis discharged into th
water reservoir (ultimate heat sink).

[OAET

Fromreactor cores

1) The primary circuit water transfers heat to theoseary circuit via steam
generators. The secondary circuit water is fechio3Gs, after which the heated
steam is discharged to the atmosphere, or trankfsatto the circulating wate
(ultimate heat sink).

2) The secondary circuit water, when the scheduleddoam system is in operation
transfers heat to the water in the service watetesy of group ‘A’, which transfer
heat, through the operation of spraying poolsh&atmosphere (ultimate heat sink].

From spent fuel pools

-

Rostov

[

The SFP water is cooled by the cooldown systemchviriansfers heat to the water in the
service water system of group ‘A’, which transfeesat, through the operation of spraying
pools, to the lake (ultimate heat sink).

Table P.4.2 lists the engineered features availabl®ussian NPPs for the
management of beyond design basis accidents imgpltihe loss of heat

removal to the ultimate heat sink.
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Appendix 4

Table P.4.2.

Engineered featuresfor the management of beyond design basis accidents

involving the loss of heat removal to the ultimate heat sink

Engineered features for management of beyond-désigis accident involving the loss

~

NPP of heat removal to the ultimate heat sink
An additional system for supply of water to theastegenerators with diesel-operated

Kola pumping sets (3 DPSs, 2 water inventory tanks od 5§ with a capability of
replenishing the water inventory, the system’s sues pipelines are connected to three
out of six steam generators of each NPP unit).

Novovoronezh A mobile diesel-operated pumping set (compriseliager pump with a capacity of 7

m*hours, connected to 3 water inventory tanks of s@@ach).
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Appendix 5

List of national organizations that provide sciBatand technical support
to Rosenergoatom in the NPP safety issues, induelmergency response and
accident consequences elimination:

General designers of nuclear power plants:

— Atomenergoproekt, Moscow;
SPb AEP, St. Petersburg;
— NIAEP, Nizhny Novgorod,;
— VNIPIET, St. Petersburg;

Chief designers of reactor installations:
— OKB Gidropress, Podolsk;
— OKBM Afrikanotov, Nizhny Novgorod;
— NIKIET, Moscow;

Scientific supervisors:

— NRC Kurchatov Institute, Moscow;

— State Research Center of the Russian FederatiBRE, IObninsk;
Providers of scientific and technical support:

- IBRAE RAS, Moscow;

— VNIIAES, Moscow;

— NPO Taifun, Obninsk;

Providers of services:

— Atomtekhenergo, Mytishchi (equipment adjustment);
— Atomenergoremont, Mytishchi (equipment repair);

— lzhorskiye zavody, Kolpino.
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Appendix 6

Given below are the proposed amendments to the é&bdiovn on
Nuclear Safety sent by the Russian Federation,ngacbhased on the
Convention’s Article 32, para. 1, on 2 August 20N5.41.01.Circ) to the
Contracting Parties to the Convention for consitiena (as per the

Convention’s Article 34, para. 2 iv).

Proposal 1

For the nuclear safety to be ensured in full, am$aoperation of nuclear
power installations is concerned, it is of the famgntal importance to assess
regularly their safety level and take steps to enhathe safety of earlier

commissioned nuclear power installations.

It is also important to formalize the obligationtbe Contracting Parties
to the Convention, who are planning to initiate domstruction of the first
nuclear installation under their jurisdiction, také, prior to the NPP
construction, all required steps for the long-tgri@nning and establishment
of the nuclear power infrastructure in accordancé&h wthe I|AEA

recommendations.

In this connection, the following amendments andlitexths were

proposed to the Convention’s Article 2. Existingddar Installations:

1) Article 6 of the Convention shall be revised aofok:

“1. Each Contracting Party shall take the appraerseps to ensure that the
safety of nuclear installations existing at theetithe Convention enters into
force for that Contracting Party is reviewed asnsas possibland the level
of their safety is further regularly assesséd/hen necessary in the context of

this Convention, the Contracting Party shall enstivat all reasonably
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practicable improvements amgtepsare made as a matter of urgency to

upgrade the safety of trearlier commissioneduclear installations. If such
upgrading cannot be achieved, plans shall be imghé®d to shut down the
nuclear installation as soon as practically possifbhe timing of the shut-
down may take into account the whole energy contaxtl possible

alternatives as well as the social, environmentdleconomic impact”.

2) Paragraph 2 shall be added to Article 6 of the @atien that reads as
follows:

“2. The Contracting Party planning to launch the estruction of a nuclear

installation under its jurisdiction shall take prioto the construction of such

installation all necessary steps for long-term plaing and establishment of

the required infrastructure in accordance with the IAEA

recommendations”.

Proposal 2

Large-scale accidents are extremely rare at nutdedities. Scale and
consequences of such accidents are however highaiypadic in terms of
adverse impacts on human health and the environndm state should
evidently direct all its resources to assist thePN&perator (utility) in

minimizing its adverse consequences.

Given the actual responsibility of the nuclear atlation operator for
ensuring nuclear safety and the absence in the bbdgternational legal
requirements of the standards that govern theggaation of the state in the
accident management, there should be well-definedulations for
coordination and interaction of the state, the afwer and the regulator.
Besides, nuclear safety should be regularly assebased on the IAEA

standards.
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In this connection, the proposal was that amendsnand additions
should be made to Articles 7, 14 and 16 of the @ation.

1) Paragraph 1 of the Convention’s Article 7. Legiskatand Regulatory
Framework shall be revised as follows:

“1. Each Contracting Party shall establish and mamna legislative and

regulatory framework to ensure the safety of nuclewstallations and

coordinate the actions between the government bsdiad the nuclear

installation operators as far as the accident mamagent and the reduction

in the level of its consequences are concerned”

2) Paragraph ii of the Convention’s Article 14. Asseeant and Verification

of Safety shall be revised as follows:

“ii) verification by analysis, surveillance, tasgi and inspection is carried out
to ensure that the physical state and the operaticm nuclear installation
continue to be in accordance with its design, a&pble national safety
requirements, and operational limits and conditiongh regard for the
IAEA safety standards’

Paragraph 1 shall be added to the Convention'sclarti6. Emergency

Preparedness that shall read as follows:

“1. Each Contracting Party shall ensure that recations are developed for
the joint actions of the government bodies and thgerators of the nuclear
installations in case of a nuclear accident, procieg from the necessity of
ensuring the sufficient facilities, resources andoywers of the respective
license holder (or the nuclear installation ownergas required for the
efficient accident management and the reduction e level of its

consequences”.
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3) Paragraphs 1, 2 and 3 of Articles 16 shall be rdyaned respectively as
2, 3 and 4.

Proposal 3

An analysis of the latest large-scale accidentthatnuclear facilities
shows that such situations may be caused not byoonéy more than one

factors of both natural and man-induced origin.

The existing design requirements are required toebised to take into
account combinations of external impacts on theleaucinstallation and

envisage the steps that ensure nuclear safetygdsuich an impact.

In this connection, it was proposed that amendms&mbsild be made to

Article 18 of the Convention.

1) Paragraph iv shall be added to the Convention’sclartl8. Design and
Construction, that shall read as follows:

“iv) the design of the nuclear installation shoulthke into account various

potential site-specific combinations of unfavorablexternal natural and

man-induced impacts, including their combined imgaon the nuclear

installation, and provide for ensuring safety in ¢hevent of such impact”.
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