Reactor type (g 1,9-16)

1. HpOTI/IB KaKuX BHCIIHUX BOBI[GI\/'ICTBI/II;'I OBIIM HM3HAYaJbHO CIIPOCKTUPOBAHbI CYHICCTBYIOINUC 3JIaHHA, KAKUC IIPHUMCHAINCH
TpC6OBaHI/I5I K H3HAYAJIbHOMY IIPOCKTY, KaKHUC HAI'PY3KHU ObLTIH IIPUHATBI BO BHUMaHUE?

Questions

1. Against which external influences the existing buildings have been originally designed, what were the requirements for the original
design, what loads were taken into account?

MNocne oTceBa HE3HAYMMBbIX BO34EMUCTBMN PACCMOTPEHbBI Cneaytowme Buabl BO34ENCTBUMN:

MOYKap M0 BHENTHUM IMPUYUHAM;
BHEITHUN B3PBbIB;
CeMCMUYECKHE BO3/ICHCTBUS,
cMepY;

MajCHUE caMoJIeTa.

After excluding insignificant impacts, the following types of effects are considered:

- Fire for external reasons;
- External explosion;

- Seismic effects;

- Tornado;

- Plane crash.

Buewmnuu 63puis
CTpouTenbHble KOHCTPYKLUN PEAKTOPHOTO OTAENEHUA U Pe3ePBHbIX AM3€e/1bHbIX 3/1EKTPOCTaHLMIA 3anNpOeKTUPOBAHbI C y4eTOM

Harpy3oK oT Bo3aencTeus BYB co cneayowmmm napameTpamm:



®N36bITOYHOE AaBsieHNe BO ppoHTe yaapHOM BoaHbl APG=30kIMa;
®IPOJOMKUTENBHOCTb Pa3bl CxKaTmAa T+=1c,
YTO Ha MOPANOK MPEBBIIIAECT HapamMeTpsl BO3MOKHOM BY B Ha rpanuiie mpomiiomaiku.

External explosion

The civil structures of the reactor compartment and the backup diesel power plants have been designed, taking into account
the loads produced by the impact of the air-shock wave with the following parameters:

- Overpressure at the shock wave front AP$=30 kPa;
- Duration of the compression phase t+=1s,

which is an order of magnitude higher than the parameters of a possible air-shock wave at the border of the industrial site.

Toocapur
34aHUA, COOPYKEHUA U NOMELLEHUA, MOXKapbl HA KOTOPbIX MOTYT MPUBECTU K MAaCCOBOMY NMOPAXKEHUIO NOAEN, OTKA3y CUCTEM,

O6eCI'IeLII/IBaIOLLI,I/1X 6e3onacHoCTb A3C, onacHbIm BTOPUYHbIM d)aKTOpaM noxapa, MMeKT CUCTEMDbI obecneyeHus nomapHoﬁ
6e30I'IaCHOCTVI, o6ecneqMBa+ou.Lme MWUHWMAJ/IbHO BO3MOXHYIO BEPOATHOCTb BOSHUKHOBEHUA U pPaCnpoCTpaHEHUA NMNOXKapa.

Fires

Buildings, structures and rooms where the fire can lead to mass destruction of people, failure of nuclear power plant safety systems,
dangerous secondary fire factors are equipped with the fire safety systems that ensure the lowest possible probability of occurrence
and spread of fire.



Cevicmuueckue 6030euUcmeust
B npoeKkTe aHepro6/10Kka CTponTeIbHble KOHCTPYKLUMWU 30aHUIN U COOPYHKEHWUI BblIN 3aNPOEKTUPOBAHbI C YY4ETOM TaKUX

CENCMUNYECKUX BO3AENCTBUN:

pEaKTOpHOE OT/EICHHE - 7 OaIIOB;

TypOWHHOE OTJeIeHuE - 7 6aJIoB;

CrierKopIyc - 6 6asios;

HCTAKA/AAa MEXAY PEaKTOPHBIM OTIEIIEHUEM U CIIELKOPIycoM - 6 0alioB;
PI2C 3Hepro6s0koB - 7 6AIII0B.

Seismic effects

In the design of the power unit, the civil structures of buildings and structures have been designed taking into account the following
seismic effects:

- Reactor compartment - 7 points;
- Turbine department - 7 points;
- Special building - 6 points;
- Overpass between the reactor compartment and the special building - 6 points;
- Backup diesel power plants in power units - 7 points.
Cmepu
B npoekTe paccmoTpeHbl caeaytolme napameTpbl cMepya:

. KJIacC MHTEHCUBHOCTH cMmepua K = 2,75 (B pacuere KOHCEpBAaTUBHO MPHUHAT TOBBIIICHHBIN Kiacc cmepua K= 3,4 ¢
COOTBETCTBYIOIIMMU €r0 XapaKTEPUCTUKAMHU );

o roJI0Basi BEPOSTHOCTh MPOXOXKACHUS cMepya depes Mo0yro Touky 14x107 paiion/rox;

o MaKCUMaJIbHasi CKOPOCTh BpaIlleHUs] CTEHKA BOPOHKHU cMepya V.= 76 M/c;

° MaKcUMaJibHas MoCTynaTenbHas ckopocth cmepua U= 19 m/c;

° JUTMHA 30HbI TpoxoxaeHus L, = 13,3 km;



o IIMpUHA 30HBI S = 133 M;
o nepenax gasnenus, Ap, = 70 rlla (700 krc/m?).

Tornado
The design considers the following parameters of tornado:

- Tornado intensity class K = 2.75 (in the calculation, the increased tornado class K = 3.4 with its corresponding
characteristics was adopted conservatively);

- Annual probability of tornado across through any given point: 14x10” area/year;

- Maximum speed of tornado wall rotation: V,= 76 m/s;

- Maximum forward speed of a tornado U, = 19 m/s;

- Length of the passage zone: L, = 13.3 km;

- Zone width S, =133 m;

- Pressure drop, Ap, = 70 hPa (700 kgf/m?).

Ilaoenue camonema
Kak ucxoaHoe Bo34ecTBMe PacCMOTPEHO B TMMOBOM MPOEKTE PAacCMOTPEHO MafeHue IEFKOMOTOPHOro camosieTa TUNa

SESNA. Mpu 3TOM NOKa3aHO OTCYTCTBME YA3BUMOCTU CTPOUTE/IbHBIX KOHCTPYKLMIM OTHOCUTE/IbHO AAaHHOMO BO34EeNCTBUSA

Plane crash

The typical design considers the fall of a SESNA type light aircraft as an initial impact. It showed the absence of vulnerability of
building structures with respect to this impact.

Kpome Toro, Ha AaHHOM 3Tane A0Ka3aHO, YTO PUCK OT BHELIHMX 3KCTPEMA/IbHbIX BO34ENCTBUM, CBA3AHHbIX C NageHUem
CaMO/IeTOB Ha 3[aHUA U COOPYNKEHWUA SHeprobsoKa npeHebpeskuTensHo man (2x10° 1/ rof) mMo cpaBHEHWIO C PUCKOM OT



BHYTPEHHUX MHULMATOPOB. B CBA3M C BbILLEN3/IOKEHHBIM, Harpy3KM OT BO34EMCTBUI NPU NaSEHUM NACCAXKUPCKOro BO3AYLHOMO
CyAHa He yunTbiBatoTcA npu pacyete PO.

In addition, at this stage, it is proved that the risk from external extreme impacts associated with the fall of aircraft on buildings and
structures of the unit is negligible (2x10-8 1/per year) compared with the risk from internal initiators. In connection with the above,
the loads from impacts when a passenger aircraft is dropped are not taken into account when calculating PO.

CRE

9. OtnuyaeTtcs i KOHCTPYKIUA 0J10Kk0B 3 U 4 oT KOHCTpyKImu 010k0B 1 1 2 XADC? Ecnu na, T0 B yem?
Does the design of KNPP units 3 and 4 differ from the design of units 1 and 2? If so, what is the difference?

B mpoekT noCTpOWKM M3HAYalbHO BKIIKOYAIOTCS TE€ MOAEPHU3ALMHU, KOTOpbIE BhINOJHEHBI HA Bcex BBOP-1000 ADC Ykpaunsl, a
Takxe J00aBJIEH JONOJHUTENbHBIE CUCTEMBI IO  yrpaBiieHHI0 3ITA 1 cMAITYeHnIo NOCAEACTBUMN TSKENbIX aBapHid

The completion design initially includes those upgrades that were performed at all Ukrainian NPPs with VVER-1000, moreover,
additional systems for management of beyond the design basis accidents and mitigate the severe accidents consequences were
included.

10.IIpoBoauTes MU cucTeMaTHYecKash OIleHKa OTKJIOHeHHH mpoekTta XADC-3 u 4 OT ACHCTBYIOMMX MEXIYHApOIHBIX CTaHIAPTOB U
TpeOoBaHU 0€30MacCHOCTH?

Is a systematic assessment of deviations of the KNPP-3 and 4 design from existing international standards and safety requirements
carried out?



JlanHas orieHka rpoBojieHa Ha stane TOO u OyaeT yuTeHa Ha MPOEKT, C y4€TOM TOr0, UTO peUb UIET O TOCTPOHKE d3HEeproookoB No3
u 4 XA3C

This assessment was carried out during the feasibility study, with its results considered in the design taking into account completion
of the KNPP units 3 and 4

11.TInanupyercs Jin 3ariyllka KaHaJloB HOHU3AMOHHON KaMepsl, kKak Ha ADC Kosnoayii 5 u 6, Wim 3TOT HEAOCTaTOK OyAET UCKITIOYEH
U3MEHEHUSIMU KOHCTPYKITUHU?

Do you plan to plug the ionization chamber channels as it is done for Kozloduy NPP 5 and 6, or will this deficiency be eliminated
via changes made to the design?

VYkazanHas MmojaepHu3aius BeinmoiaHseTcs Ha Bcex ADC Ykpaunsl ¢ sueprooiokamu BBOP-1000, 6e3ycnoBHO qaHHAs YI3BUMOCTh
Kopmyca peaktopa Oyzaet ycrpaneHa B mpoekre BBOP-1000 na X3,4

This upgrade is performed at all Ukrainian NPPs with VVER-1000, of course, this vulnerable feature of the reactor vessel will be
eliminated in the VVER-1000 design at KhNPP -3 and 4.

12.bynyt nmu npumenatbes k Onokam XADC-3 u 4 nenn 6ezonacHoctt WENRA s HOBoM atomMHOUM anekTpoctaniimu? byner nm
peanr3oBaHa KOHIICHIUS ITyO0KOAIIETOHMPOBAHHOM 3allIUTHl B COOTBETCTBUU C 1iesiMu O6e3omacHocTd WENRA?

Will the WENRA safety objectives for the new nuclear power plant be applied to the KhNPP-3 and 4? Will the defense in depth
concept be implemented in accordance with the WENRA safety objectives?

HADK Dneproatom paccMaTpuBaeT yKa3aHHYIO JEATEIbHOCTh KaK JOCTPOWKY IHEProOJIOKOB MO KOTOPHIM paHee ObLIO MPUHSTO
pelieHre O MPUOCTAHOBJICHUHM WX CcTpouTenbcTBa. [Ipu sTom Bce TpeboBanuss WENRA, oTHOCHTENHHO AEHCTBYIONIUX OJIOKOB
YUYUTBIBAIOTCS, TaM TJI€ 3TO JOCTHKUMO.



SE NNEGC “Energoatom” considers this activity as the completion of the power units construction of which was earlier terminated.
Therefore, all WENRA requirements applicable to the operating units are considered, where it is achievable.

13.KakoBbl yCOBEpILIEHCTBOBaHMSI KOHCTPYKLIMM, MaTepuaia U T. [[. kopmyca peakTopa MOJ JaBJICHHUEM M MaporeHeparopa Io
CPaBHEHMIO C 3TUMH KOMIIOHEHTaMH, MCIOJB3yeMbIMU B peakTope Tuma B-320? B memnoMm, kak OyayT BBIIOJHSATHCS TPeOOBaHUSA

oe3onacHocTH B cooTBeTCTBUU ¢ NS-R-1 MAT'ATO «be3zonacHOCTh aTOMHBIX 3J€KTPOCTaHIM: poekThupoBanue» (2000) na XADC-
3nu4?

What are the improvements in the design, material, etc. of the pressure vessel and steam generator compared with those used in the
B-320 reactors? In general, how will the safety requirements be fulfilled at KhNPP-3 and 4 in accordance with the IAEA NS-R-1
“Safety of Nuclear Power Plants: Design” (2000)?

Kopnyca peakropoB u maporereparopbl peaktopoB BBDP-1000 momHOCTBIO COOTBETCTBYIOT TpeOoBaHusM NS-R-1, o yem
CBUJIETEILCTBYIOT pe3yiibTaThl Muccun MAI'ATO «IIpoektHas 6e3omacHOCThY, poBeneHHoN B 2010 romy Ha Bcex 3HEproOIoKax
ADC YkpauHsl.

The Reactor vessels and steam generators of VVVER-1000 reactors fully comply with the requirements of NS-R-1, as evidenced by
the results of the IAEA’s “Project Safety” mission conducted in 2010 at all power units of Ukrainian NPPs.

14 TlpegycmarpuBaercs 11 BKJIIOYEHUE BceX ycoBepuieHcTBoBaHM ADC TeMenuH B OTHOIIEHHMH BONPOCAa BBICOKOAHEPTrETUYHBIX
TpyOomnpoBogoB Ha XADC-3 u 4?7 Unu anexkBaTtHOe (U3MYECKOE pasliesieHue TpyOONpoOBOJOB MNUTATEILHOM BOALI U Tapa
oOecrnieunBaeTcss KOHCTPYKLUEH?

Is it planned to include all the improvements of Temelin NPP regarding the high-energy pipelines at KhNPP-3 and 4? Or does the
design ensure appropriate physical separation of feedwater and steam pipelines?



Borpocsl pa3zenenus BBICOKOHEPTreTHYHBIX TPYOOIpooa0B BbiNoHEHb HAa ADC YKpauHbl MyTeM YCTAHOBKH COOTBETCTBYIOIIUX
OTIOp ¥ OFpaHUYUTENIEH TIEPEMEIICHUI U KOHEYHO K€ JJaHHBIE pelieHust Oy yT peaan30oBaHbl Ha aHeprooiokax X3,4

The separation of high-energy pipelines are performed at Ukrainian NPPs by installing appropriate supports and motion limiters,
and, of course, these solutions will be implemented at KhNPP -3 and 4.

15.KakoBo TekyIiiee COCTOSHUE HCCleA0BaHNN (YHKIIMU BHEIIHETO OXJIAXIECHHUs KOpIyca peakTopa moj nasieHuem BBOP 1000 / B-
320? Korma sta ¢yHkius Oe3omacHOCTH OyJeT roToBa K NMPUMEHEHHIO Ha 3TaJOHHOM peaktope B Temenune? [lnmanupyercs mu
peanu3anus 3Toi PyHKIUHU HA APYTUX PEAKTOpPax B YKpauHE WIH IPYTUX CTPaHax?

Are there any current studies of reactor vessel external cooling for VVER 1000 / V-320? When will this safety feature be ready for
use at the Temelin reference reactor? Is it planned to implement this function at the other reactors in Ukraine or other countries?

B oOnoBnennoit Bepcuu TOO 3Hepro6sokoB X3,4 WM3HAYAIBHO YYTEHO HAJIMYUE CHUCTEMbI BHEIHErO OXJIAXKICHHUS KOpITyca
peakTopa Ioj JaBjieHueM, KOTopasi B HACTOSIIEee BpeMsl IIPOXOIUT ATAll HKCIIEPEMEHTaIbHBIX 000cHOBaHUM B Uexun. Pe3ynpTaTh
UCIIBITAaHUM YK€ MPOJAEMOHCTPUPOBAIN, YTO MOKET OBITh 0OECIEUEH TEIIOOTBOJ OT KOpIlyca peakTopa IMpHU €ro IUIaBICHUHU, a
TaK)Ke TapaHTUPYETCs yIepKaHUe paciyiaBa BHYTPU KOPIyca, TO €CTh MPEIOTBpAIaeTCsl BHEKOPIYCcHas (aza MPOTEKaHUS TSHKETIOM
aBapuu

The updated version of the feasibility study for the KhNPP -3 and 4 considers availability of an external cooling system for the
reactor vessel, which is currently undergoing experimental justification in the Czech Republic. The test results have already
demonstrated the feasibility of heat removal from the reactor vessel during its melting and retention of the melt inside the vessel;
that is, prevention of the beyond-the-vessel phase of the severe accident.

16.CymiecTBYIOT J11 ApyTHe 3aKOHOAATEIbHbIEC TPEOOBaHMSI JIJIsl HOBBIX U ICUCTBYIOIINX PEAKTOPOB B YKpauHe?

Are there other legal requirements for new and existing reactors in Ukraine?



[TpoexT X3,4 orBeTUaeT TpeOOBAHUSIM BCEX HOPMATUBHBIX JOKYMEHTOB, IEUCTBYIONIUX B JaHHBI MOMEHT Ha TEPPUTOPUU
VYkpaunbl. TT k npoekTy coaepkar NpuiIoKeHre ¢ pa3BepHYTHIMU TpEOOBaHUAMU UHUITMKUpOoBaHHBIMU [ SIPY

The KhNPP -3 and 4 design complies with requirements of all regulatory documents effective in Ukraine. The Technical
Requirements to the design includes an attachment with detailed requirements set forth by the SNRIU



