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Abstract
Imergency onsite ac  power systems at nuclear The analysis of station blachout consists of
power plants are a major concern in plant risk assessing the frequency of loss of offsite power
assessments because of  the relatively large (Ref, 1}, determining the probubility the onsite
frequency of loss  of offsite power and the power system fails To supply sufficient ac power for

dependence of most other satety systoms on ac power.
hetailed reviews of onsite ac power system designs
and reviews of experieave with diesel generators at
U S. nuctear power plants form the basis of system

reliability anialyses that show significant
improvements  in  reliability can be obtained at
moderate cost for some plants. Mnsite ac power
system modifications amalyzed  include  procedural
moditications, minor  egquipment  modifications  and
it jor  equipment  additions. Relative  costs  of

with associated

various maditications are compared
system veliability improvements,

Introduction

This paper presents selected results of a
reliability study of nuclear power plant emerzency
ac power systems conducted under a contract with the
Nuclear Regulatory Commission as part of their
effort te resolve the issue of station blackout,
station blachout iy defined as complete loss of ac
power to the emergency buses at a  plant.  This
definition is extended to include situations where
insutficient ac power for core cooling requirements
is available to multiple reactor wnit plants. Almost
all Uy 8. nuclear power plants use diescl pgenerators
a8 emergency ac power sources. In most cases, if
oftsite power is unavailable, one diesel pgenerator
provides sufficient power for one wnit, but nor for
utilizing dJdiesel

tHet .
and atinelyzimg the plant response to station blachout

the dwration of the foss o atisite power 21,
methads  (Ret .
systewm analyses atifizod
diesel pencrator experience data for the five-year
period trom 1970 throush f1o~0, Betailed Jdesien
reviews ot selected plants and plant visivs provided
information pertinent to unsite  ac power  svstem

configurat ions,

us ing ASSCasment

RIS

probabilistic rish
The onsite a¢ power

analvsas did not
caotunt  accident

as i tiat ine

The onsite ac power system
on it simultancous  loss ot
and  loss of attsite powce
Rather, it focused Tuas of oftsite
and plant transients induced by the loss of oftsate
power as the initiating cevent based on considecation
of the relative frequencies of  these two possible
Anitiating events.  The analvsis focused dircctly on
the most sicnificant contributions to system tailure
prohability. A mmber of suclear power plant 1rish
assessuents  bBave  identified station blackout as o
major contributor to rish (Rets. 4,50, These same
risk assessments  show tailures of  emergency  power
distribution system  equipmest  have o peglable
contribution to the system tarture probabiliry: the
failure probabitity is dominated by the probabalaey
ace power is not available to the emerpency buses.
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Relinhility Analvsis Procedure

two units. Only ac power systems
penerators are considered in this paper. The onsite dac power svatem analvsis used tauft
trees to model the ac power svates failure fogic.
Thix  paper  focuses  specifically on median Figire 1 preseats o tault  tree for o typical
point estimates of system failure probability for single—unit  plant with two redundant  emerzeacy  ac
onsite ac power system design contigurations that power  divisions, This fault teee reflects  the
are most prevelent at operating U 8o owelear power dependence ot diesel penerators on service mater for
plants. Nesign and  procedure moditfications that cooling, and on Jde power Tor loziv amd conteod
aftfect the systems' reliabilities are  postulated, Tunctions. The emersency ac Jdistribution system at a
and the reliability improvement associated with each plant  depends on de power from its assoviated de
wodification to  each system configuration s division for bresher control poser as well.
estimated. CUonsideration is given to relative costs
associated with the various modifications.
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