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Brief History of Ukrainian PSAs / Kparkasi cnpaBka 0 uCTopuu
pasButusa BAb B Ykpaune

1989-1992 Zaporizhya NPP Unit 5
(WWER-1000/320) PSA Level 1 developed
by Moscow AEP Institute — was not
finalize;

1992-1993 Zaporizhya (WWER-1000/320) —
Biblis Project performed by ZNPP,
Kurchatov Institute (Russia) and GRS
(Germany) and funded by BMU;

1994-1996 Rivne NPP Unit 1 (WWER-
440/213) PSA Level 1 developed by SSTC
(UKR) and supported by Scientech (USA)
through US NRC funding;

1996 South Ukraine NPP Unit 1 (WWER-
1000/302) PSA Level 1 developed by
Energorisk Ltd. (UKR) and funded by
SUNPP — was terminated because of
funding problems;

1997-1999 South Ukraine NPP Unit 1
(WWER-1000/302) PSA Level 1 developed
by Energorisk Ltd. (UKR) under technical
support of Scientech (USA) and funded by
US DOE within INSP;

1998-2001 Zaporizhya NPP Unit 5
(WWER-1000/320) PSA Level 1 developed
by EIS (UKR) under technical support of
Scientech (USA) and funded by US DOE
within INSP;

1989-1992 BAB 1-ro yposHs ajasa 3AIC-5
MockoBckuid ADII — He ObLJI OKOHYEH;

1992-1993 IIpoexT 3anopoxkbe — budauc
3A9C, KypuaroBckuid ucTUTYT 1 GRS
(Germany);

1994-1996 BAD 1-ro ypoBHus aisa PADC-1
I'HTL APb npu TeXHM4eCKOM COACHCTBUU

Scientech (USA) ¢punancupyemom ot US
NRC;

1996 BADB 1-ro ypoBas xiast FOYAIC-1
TOO JHepropuck ¢ puHAHCHPOBAHUEM
FOYADC — He ObLJ1 3aKOHYEH;

1997-1999 BAB 1-ro ypoBus pias FOYAIC-
1 TOO DHepropuck npu TeXHHYECKOM
coxeiictBuu Scientech (USA) n
¢punancuposanuun US DOE;

1998-2001 BADB 1-ro yposus mis FOYAIC-
1 3A0 DUC npu TeXHHYECKOM
coaeiictBum Scientech (USA) u
¢punancuposanuu US DOE;



Brief History of Ukrainian PSAs / Kparkas cupaBka 0 ucTopuu

pasButusi BAb B Ykpanne (contnd./mpoioskenue)

1997-2001 Rivne NPP Unit 1 (WWER-
440/213) PSA Level 1 developed by
Energorisk (UKR) under technical
support of Scientech (USA) and funded
by US DOE within INSP;

1999-till present time Khmelnitskiy
NPP Unit 1 (WWER-1000/320) PSA
Level 1 is under development by EIS
and ICC (UKR) under technical
support of DS&S and funded by US
DOE within INSP;

2002-2003 Khmelnitskiy NPP Unit 2
(WWER-1000/320) PSA Level 1
developed by Tenzor (UKR) and funded
by NAEK Energoatom;

2002-2003 Rivne NPP Unit 4 (WWER-
1000/320) PSA Level 1 developed by
Tenzor and Energorisk Ltd. (UKR) and
funded NAEK Energoatom;

1997-2001 BADB 1-ro ypoBHs AJ14
PADC-1 TOO JHepropuck mnpu
TeXHHYIECKOM coaeiicTBHH Scientech
(USA) u punancuposanuun US DOE;

1999-n0 Hacrosimee Bpemst BAB 1-ro
ypoBHs 1 XADC-1 3A0 DUC u JIAB
MUIl npu TeXHHYECKOM COAEHCTBUH
DS&S (USA) u punancupoBanuu US
DOE;

2002-2003 BADB 1-ro ypoBHs 1iist
XAJC-2 Ten3op 3a cuer
¢punancuposanus or HAJK
JHEpProaTom;

2002-2003 BADB 1-ro ypoBHs 1iist
PAIJC-4 Tenszop u TOO DHepropuck 3a
cuer ¢punancupoBanusa or HADK
JHeproaTom;



Ukrainian PSA Level 1 Objectives / llesiu BAB 1-ro
YPOBHS

e To furnish a basis for
the PRA chapter of the
plant safety analysis
report (SAR)

* To transfer Western
safety assessment
technology to Ukraine

CI1y>KUTh OCHOBOU JJIs1
pa3pabOTKU I'JIaBEI
BAD otuera no
aHAJIM3y O€30IMaCHOCTH

Ilepenaya 3anagHoMn
TEXHOJIOTUH
BbINNOJTHEHUS BADB



Ukrainian PSA Level 1 Status / Cocrosinue ¢ BAb 1-ro ypoBHst

 SUNPP Unit 1 PRA-1

Funded by INSP
Completed in 1999
IPSART mission in 2001
Regulatory review in 2001
GRS Vertical Slice Review

Top level and In-Depth Peer
Review completion in 2002 by
Comment Resolution Meeting

« RNPP Unit 1 PRA-1

Funded by INSP *

Completed in 2001
Regulatory Review in 2002

Top Level Peer Review
completion in 2003 by series of
Comment Resolution Meetings

GRS-ET&D Vertical Slice
Review in 2004

IOYADC-1 BAB-1

dunancuposanue US DOE
3aBepuien B 1999

Muccuss MAT'ATI IPSART B 2001
I'ocakenmepruza B 2001

IIposepka GRS meTogom
BEPTUKAJIBHOIO Cpe3a

IIpeaBapuresbHasi M yriy0JeHHast
napTHepckue nposepku B 2002 (BcTpeua
10 pa3pelieHu0 KOMMEHTApPUEB)

PAJC-1 BAb-1

dunancuposanue US DOE
3asepuien B 2001
I'ocoxenmeprrza B 2002

IIpeaBapuresbHas NapTHEPCKAs
nposepka B 2003 (BcTpeuamu 1o
pa3peleHu0 KOMMEHTApHUeB)

IIposepka GRS-ET&D merogom
BEePTUKAJBHOIO cpe3a B 2001 6



Ukrainian PSA Level 1 Status / Cocrosinue ¢ BAb 1-ro yposHst

 ZNPP Unit 5 PRA-1

Funded by INSP
Completed in 2001
IPSART mission in 2002
Regulatory review in 2001
Partial upgrading in 2002

Top level Peer Review
completion in 2002 by
Comment Resolution Meeting

GRS-ET&D Vertical Slice
Review in 2004

 KhNPP Unit 1 PRA-1

Funded by INSP
Will be completed in 2004

« 3A9C-5 BAB-1

dunancuposanue US DOE
3aBepuien B 2001

Muccuss MAT'ATD IPSART B
2002

I'ocoxcenmeprTrza B 2002
Yacruunoe ooHoBJeHue B 2002

IIpeaBapuresibHasA MAPTHEPCKAS
nposepka B 2002 (BcTpeua mo
pa3peleHu0 KOMMEHTapUeB)

IpoBepka GRS-ET&D merogom
BEePTUKAJIBHOIO cpe3a B 2004

 KhNPP Unit 1 PRA-1

dunancuposanue US DOE
byner 3aBepuien B 2004



Ukrainian PSA Level 1 Status / Cocrosinue ¢ BAb 1-ro ypoBHst

 RNPP Unit 4 PRA-1

— Funded by NAEK
Energoatom

— Completed in 2003

— Preliminary Regulatory
Review in 2004

— CDF is 3.19E-05

 KhNPP Unit 2 PRA-1

— Funded by NAEK
Energoatom

— Completed in 2003

— Preliminary Regulatory
Review in 2004

— CDF is 4.21E-05

 RNPP Unit 4 PRA-1

dunancupoBanue HAJK
JHEpProaTomM

3aBepien 2003

IpeaBapureabHas
rocakcneprusa B 2004

YITA3 3.19E-05

 KhNPP Unit 2 PRA-1

dunancuposanue HAJK
JHeproaTom

3aBepuen 2003

IpeaBapureabHas
rocokcneprusa B 2004

YIIA3 4.21E-05



Ukrainian PSA Level 1 Results / PesyabTarsl BAD 1-ro ypoBHs

ZNPP Unit 5 Total CDF is 4.73E-05

Bknag NCA B cymmapHytro YlMA3
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Ukrainian PSA Level 1 Results / PesyabTarsl BAD 1-ro ypoBHs

SUNPP Unit 1 Total CDF is 1.52E-04
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Ukrainian PSA Level 1 Results / PesyabTarsl BAD 1-ro ypoBHs

RNPP Unit 1 Total CDF is 8.06x10-°
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Insights From Peer Reviews \ BoiBoabI 10 pe3yjbraram
NMAPTHEPCKOM MPOBEPKHU

First generation of PSAs is being developed
in Ukraine

Accepted international PSA methodology
used in studies

A new risk-oriented approach was
understood and accepted by the plant
personnel

The PSAs demonstrated necessity for
improvement of the plant documentation
especially regarding emergency operation
procedures

The PSAs have allowed plant personnel to
get better perception of the importance of

some safety functions and system
interdependencies
The work performed will ultimately

improve the safety culture at the Ukrainian
NPPs

The existing PSAs are a good basis for the
development of the PSA chapter of the
SARs. However, they includes numerous
conservative assumptions. This may be
acceptable for a SARs, but such
assumptions should be modified if NPPs
apply the PSAs to risk management or risk
monitoring

IHepBoe nokosienne BAb B Ykpanne

Oo0menpunsitas merogoJiorusas BAb
NMPUMEHEHA B AaHAJIHN3aX

HoBblii PpHCK-OPUEHTHPOBAHHBIX IMOAXO/
ObLJI MOHAT U NPUHAT nepcoHasom AIC

BADbBbI MPOJAEMOHCTPUPOBAIH
HeOOXOIMMOCTh  YJYYIICHHS KavdecTBa
CTAHIIMOHHON [TOKYMEHTAUUM OCOOEHHO
NJIA

BADB nanu nepconany AIC 0oJiee rirydokoe
noHuManue GyHkuuin 0e30MaACHOCTH U
MEKCUCTEMHBIX 3aBUCUMOCTE

BobinosiHeHHast padora
KYJbTYpPY 0€301aCHOCTH

CymecrByomue BADB npeacrasasiror
c0001i XOpPOIILYI0 OCHOBY JJISI pa3padoTKu
raaBsl BAb OAb. Onnako, BAbBbI
coep:kaT 00JIbII0e KOJUIEeCTBO
KOHCEPBATHBHBIX JONYILIEeHU. ITO
npuemsiemo 1 OAb, oqHako, Takue
AOIYIIeHUs He00X0AUMO NepecMOTpeTh
ecau AJC oyayr npumensat BABbI B
PUCK-OPHUEHTHUPOBAHHBIX MOAX0/1aX

INOBBICHJIA

12



Insights From Peer Reviews \ BoIBoabI 10 pe3yjbTraram
MAPTHEPCKOM MPOBEPKH

PSAs reflect NPPs configurations for
1997-1998 and need upgrading

Full scope simulators are available
now in Ukraine and might be used
for collection of plant-specific human
failure data and verification of
operator actions.

Human reliability analysis should be
re-assessed based on symptom-based
EOIs and new methodology that uses
data from full scope simulators

Plant response should be modeled
more adequately

Scope of PSAs should be completed
by (1) missing IEs, (2) IE induced
depended failures like turbine hall
effects

BADBBI 0TpaKalOT COCTOAHUE
3HeproooxkoB Ha 1997-1998 rr u
HYKIAK0TCH B 00HOBJICHUM

IIMT MoryT ObITh HCIIOJIB30BAHbI
IJIst cOOpa TaHHBIX MO HAIEKHOCTH
NnepcoHajia u Bepupuranuu
NeiCTBUH MEePCcoHAIA

AHaJIU3 HAECKHOCTH MEPCOHAIA
HE00X0AMMO NEePEeCMOTPETH € Y4EeTOM
COM u na”HHBIX TPEHaXKEPA

OTBETHYI0 peaKlI0 YHEPro0JI0KOB
He00X0UMO MOAEJIMPOBATH 0oJIee
aJIeKBaTHO

O0beM BAD He00X0aUMO TONOJHUTD
ynyueHHbIMU UCA 1 3aBUCHUMBIMH
0T UCXOJTHOI'0 COOBITUS OTKA3aMHU
(3anmapuBanue)
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Ukrainian Hazards PSA Status / CocTrosinue ¢ BAD nasa
IKCTPEMAJIbHBIX BO3/1eCTBUM

e SUNPP Unit 1 e JOVADC-1

Funded by INSP

Data collection, vulnerabilities
identification and initial
screening for Internal/External
Hazards

Internal Flooding Limited
Scope PRA will be completed in
2004

Internal Fire Limited Scope
PRA will be started in 2004

dunancupoanue US DOE

— COop 1aHHBIX, HACHTHPUKAUA

YA3BUMOCTEH M NpeABAPUTEIbHBIN
O0TCEB /IJI1 BHYTPEHHUX U BHEIIHUX
IKCTPEMAJIbHBIX BO3ICHCTBUHA

BAD 1J111 BHYTpeHHUX 3aTOIUICHUH B
OrpaHMYEHHOM O0beMe OyaeT
3aBepuueH B 2004

BAD 1J111 BHYTpEeHHHMX MOKAPOB
Oyner Hauar B 2004

e RNPP Unit1 « PADC-1

Funded by INSP

Data collection, vulnerabilities
identification and initial
screening for Internal/External
Hazards

Internal Flooding/Fire Limited
Scope PRA will be started in
2004

dunancuposanue US DOE

— CO00p naHHBIX, HAeHTUDUKAIUAS

YA3BUMOCTEH M NpeABAPUTEIbHBIN
0TCeB /IUI1 BHYTPEHHHUX U BHEIITHUX
IKCTPEMAJIbHBIX BO3ICHCTBUHA

— BAD 11t BHYyTPEeHHHUX 3aTONJICHUN H

M0KAPOB B OIPAHUYCHHOM 00beMe

Oyaer Hauar B 2004 14



Ukrainian Hazards PSA Status / CocTrosinue ¢ BAD nasa
IKCTPEMAJIbHBIX BO3/1eCTBUM

« ZNPP Unit 5 e 3ADC-5
— Funded by INSP — ®Ounancuposanue US DOE
— Data collection, vulnerabilities — CO0op AaHHBIX,
identification and initial UICHTU(PUKAUSA YA3ZBUMOCTEH
screening for Internal/External M NpeBaAPUTEIbHBIH 0TCEB /IS
Hazards BHYTPECHHHMX U BHEIIHUX

. . .. JIKCTPEMAJIbHBIX BO3IeHCTBHH
— Internal Flooding/Fire Limited P A

Scope PRA will be completed in
2004

— BAD nuist BHyTPEHHHX
3aTOIUICHUN U MOKAPOB B
OrPaAaHMYECHHOM O00beMe Oyaer
3aBepiueH B 2004

15



Future of PSAs in Ukraine / byayumiee BAb B Ykpaune

« Factors pushing the PSAs
Level 1 improvement:

Reflects plants in 1997-
1998

Many upgrades was
implemented

PSA improvement based
on regulatory, IAEA and
peer reviews

Base case PSAs

Basis for Internal
Hazards and Level 2
PSAs

« PSA Level 2
 PSA Application Program

e @akTopbl, onpeaedoIme
Heo0XxoauMocTh MmoaepHu3auu BADB 1-ro
YPOBHH:

Cocrosinue 3Heproo10xkoB Ha 1997-1998

MHoro4ncjaeHHbie MEPONPUATHS ObLIH
BHE/APEHBbI

IToBbimenne kauectBa BAD 3a cuer
YCTPAHEHHUS 3aMeYaHU U TOCIKCIIEPTU3bI,
MAT'ATD u napTHepCcKoOil NPOBEPKH

Pa3paboTka 6a3oBoro BAb

OcHoBa 17191 pa3padorku Bad nis
IKCTPeMAaJIbHbIX Bo3aecTBHIl 1 BAD 2-10
YPOBHH

* BAB-2

 IIporpamma BHepeHUS PUCK-
OPMEHTHPOBAHHBLIX MOX0/10B
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