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METHODOLOGY AND ANALYSIS OF REACTIVITY

INITIATED ACCIDENTS

{1. Stenbock, M. Rozhdestvensky, V. Panin, V. Davidow, B Kuznetcow, T. Saharova, Yu. Alimov)

> Analysis Goal

The report provides descriplion of methodology and results of
caleulations of RIA analysis within “In-depth Safety Assessment of
Kursk MPP, Unit 1. Tha following design-basis accidenis are
considered. erroneous refueling; full withdrawal of a single CPS
rods and rod banks at nominal and startup power levels;
ejection from the core of fully inserted shortened bottom-gniry
rod at nominal power; falling of a fully withdrawn scram rod into
the core al nominal power; CPS CC vaiding or gas ingress to the
circuit at nominal powear.

For gach emergency siuabon considersd a melhodology of analyss
is provided and detailed descnption of the initial s1ates is given. For
cach of the reactor wmimal sleady-state condibons full-scale 30
neutrenic an thermal hydraulic calculations were made using the
varified and vardated SADCO software comphex (Figure 1), developsed
for REMEK siudies and licensed by RF GAN

* Integrated Manitoring. Control and Pratection Systam

IMCPS implemented now in the REME NPPs {ihe firsst system s
under cperation at Mursk-1) is different from control and protection
syatems of other power unils with RBMK reactors, The main
advaniages ara as follows: two indapendent and diverse shutdown
systems; two independent and diverse instrumentation sets of
monitoring, control and protection, including process
instrumentation; physical separation and functional isolation of
monitoring, control and protection elements; higher redundancy.

* Rod Withdrawal Analysis

Caloulabicnal wnvestigalons show hal mammum nse of power in FA
near the rod withdrawn is obsersed during withdrawal of a central rod
in perurbed siale al nomingl power, 115 equal o ~ S0% (Figure 1),
Systemn of in-core power monitoring provides for timely generation of
a great number of signals on excass of sel poinls by sensors in both
sats, which iniliate CPS prolective actions even in case of failure of
bwo sensors, by one an each sel (Table 1), In all the sivations
considered tha =afety parameters regulated by acceplance criteria
remain considerably lower than the bmiting values (Table Z).

* CPS Circulation Circuil Voiding Accidant

CPE CC woiding leads o inserbion of the mosit posiive reactivity
(~1.9%). So. in order to demonstrale efectveness of bath shutdown
syslems in accordance with items 2.3.1.4, 2315 232 1and 2.3.2.2
of PBYa RU AS-39 the analyss i3 camied oul for bwo modes of
IMCPS operation: operation of BSM system; operation of AZ (scram}
gysiem only, withoul one the most effective rod (Figure 3).

> Conelusion
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Calculational analysis of reactivity design-basis accidents for RBME HPF under conditions of s
cquipping with the Integrated Monitaring, Contral and Protection System demonsirates that all emergency
processes considered occcur withowt viclation of acceplance criteria, i.e. nuclear and engineering safety is
assured. Two independent and diverse shutdown systems and instrumentation sels ensure bimely
generation of protection signals, reactor shutdown and maintaining it im subcritical state for all DBAs.
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