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ABSTRACT
i aper discussées 80 II‘E problems in the probaklilistic safety analyses -
jevel 4 in case of sxternal events  for Balgarian Huclear Power Plant

TFoElodil®,

1 INTRODUCTION

Bulgaria is one of the couwltries, nzing atomic energy for electricsil
production, About 30% from all glectiricsl production iz from the Nuclear
Pewer Plant *Hozloduil®, It's first unit was commssloned in 1974 and new
Fer Wits with VVER-440 type reactors and one unit with YVER-10Q0  type
ragotor are in operation. The sixth unit with VVER-1000 1s s3till  wnder
construction and will be commissioned in 19931

7 EXTERHAL EVENTS FOR BPF “EOZLCDUL®

The performance of probabilistlc rislk analvsls for NPP "Rozlodul® started
some years ago, but it 1z embarraszsed by lack of data basze about eguipmerit
failures, lack of experience in ius area of analyszes and also by lack of
sxpericnce and possibility to use ibw modern PRa computer codes, wide-spread
in the oiher countries.

Till now & 1ist of so-called Initiating Events, which could trigger =1
accident Ias been compllcu, Those events whiich are judged to have a similar
affect on  the plant are grouped 1into one of seventeen categories., The

frequency of occurrence of each Initiating Bvent iz evaluated, based on the

araillable operational experiencs data {(for sxample this frequency Foir
ings of off-slite power is 1,3 10 1gy, /vear: Forr 4 out of 4 Main Coolant
Fugges i3 2, 5 1072 ey, JSyear, fiorr mAaln SLodin collectory Dreadh 13
1 10T eV, Svear etd, ). PO EOHR ox e STRNTS categories,

wrobabiilstic analyses have Dbeeén already  performed  and quantitative
restulis such as probability  of reactor core melitlng optalined.

The axternal events e determined as cwe of ithe most s2igniricant
Akt 1"&15};_, avepts for MPP "Fozlodui®. In these analyseg earihwusKes, external
fioods, chemical aocidents and events when the river Damuls

= S wp { the service water for HEP ° lodui? is from Danubs ) ars
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considered,

Bulgaria is a country with relatively high selsmic activity. 165 eartihi-
gquakes with magnitude M 2 4 and intensity I, 2 I¥X ( scale MBE ) are
registered in the period between 1900 and 1970 vears {11, Thie NPP "Eozlodui®
iz situated in a selsmic area with intensity I, - ¥II. The expected
fraguency of occurrence of an earthgquake withh M 2 7 iz evaluated as
B.A07F  av,/year.

The zervice water for NPP “Kozlodul® cooling 1s provided by the river
Danube, The reliable work of the service water syvstem ig needed for the
norrmal operation of the NPP. It iz analysed that in case of long - term
freezing of the river there may be difficulities in service water system
slReération, even the service water may be logt, The freguency of this
exteriial event is 1,34 10t ev./yvear ( the statistical data are for 52
years, and only the freezings with more than 10 dayvs duration are
considered (23

In case of 1os83 of service water the time delay due to the existent service
water pools 18 also taken into agcount.

Thie analysis of the statistical data for the octher external events shows
that thielir frequencies of occurrence are negligibis (Table 1.4

Tapkle 1. Freguency of occurrence of external
avents for Bulgarian NPP "Kozlodui®

BEvent Fregquency, ev./yvear
River freezing 1,34 51071
Barthquake 5,0 xin~3
Floods 1,0 %1075
Fire 1,0 xi0~7
Alreraft accident 1.0 xi0"9
Chemical aceldsnt -

In farther analyses of the potential conzeguences which reasult from the
earvthuakes and freezings events some difficulties are found in accounting
the common cause equipment fallures. In order to deal with these problems
a combination of two probabilistic methods is proposed - fault tree method
and Marlov models

Eaclhi of them may be used at differnt levels of the probabilistic safety
analyses and thus the whole estimation process may be improved. For
faull itree analyses available PSA computer codes as FTAP and TREE MASTER
are usedtd; and an attempt to computerize zome Marlkovian evaluations is
performead,

The obrtained results for the reactor core melting probability, in case
of external events for NFP "Kozlodul" will be published soon, after
necessary verification and analyvses.

The world practice shows that the Probabilistic Safety Assessment
iz used in many countries, when HPP safely problems are discussed. This
approach for safety analyses will be wide uszed in Bulgaria too, especially
01 the planned forthcoming reconstruction of the first four units of the
NFF "Eozlodui®

Full probabilistic risk analyses for all selected Initiating Events is the
aim of tlie further investigations,
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