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The approach covering the analysis,
decision-making and management of
risk information. This approach
integrates risk information with the
factors that traditional engineering
analysis takes into account, so that the
attention levels of the operating units
and the nuclear safety regulatory
agencies to the design and operation of
nuclear power plants are consistent
with their emphasis on health and

safety.
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Taking into account the results of risk
analysis and other factors of management
norms (such as deterministic analysis,
engineering and expert judgment, safety
margin, etc.), the method and technology
for power plants to consider design and
operation issues based on the importance
of nuclear safety and radiation protection
should be adopted. The risk informed
technology covers a very wide range of
contents. Currently, the frequently
mentioned ones include: risk informed
equipment classification, risk guidance in-
service inspection, risk guidance technical
specifications, and risk guidance nuclear

safety supervision, etc.
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Combined with the concept of risk, PSA
tool is used in the design stage of nuclear
power plant to carry out design
optimization, form a risk-based design
process, improve the design level,
optimize the allocation of resources, and
strengthen the design method and system

of scientific design decisions.
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Carry out risk-oriented safety XIRRBN ) BB T R KUK 4 51 B 22 4
classification for the equipment of nuclear O3, AR AT L AR A )
power plants, and subdivide the two levels PRI L PR 5y e 2 A B AMIC
of high safety significant and low safety EHEBEWAGON, IR A5
significant on the basis of the two levels of s, PEA) BRI R, nasaE
safety related and non-safety related, so as LAAICMH R % R TR
to reduce the unnecessary burden of H, S 2 KT

power plants and optimize power plant
resources, strengthen the supervision and
management of non-safety related but
high safety importance equipment, and

improve the safety level of power plants.
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In-service inspection is a measure to
ensure the integrity of the nuclear power
plant barrier and to ensure the safe and
reliable operation of the power plant.
However, the traditional in-service
inspection is based on deterministic
criteria, and the inspection strategy does
not fully consider the real operating
environment, historical operating
experience and potential degradation
factors of the components of a specific

nuclear power plant.
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Risk Management Technical
Specifications (RMTS) are technical
specifications based on specific plant
configurations that assess risk to
determine in real time when the system is

unavailable.
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In the supervision work, the main risk FE W AR 33 ROR A% st i) 3=
points of nuclear facilities should be B i, R A ] 3 XU TR,
identified dynamically and effectively, ARG % 2 e E R, LA
and the nuclear safety supervision W RO i .

resources should be used more effectively
by controlling the main risk contribution,
so as to achieve the optimization of the

supervision effect.
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SPAR model is a standardized power
plant risk analysis model developed by the
United States Nuclear Regulatory
Commission (NRC) for commercial
nuclear power units on the basis of unified
modeling assumptions, unified data

platform and technical route.
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Risk assessment refers to the process of
systematic analysis and evaluation of
three risk factors related to the
performance of a specific system. The
content of risk assessment includes: all
possible initiating events, frequency of
occurrence, possible consequences,
interlinkages of various parts in the
system, sensitivity of system parameters,
sequence of events important to system
performance, and uncertainty of analysis
results. Through risk assessment, we can
comprehensively evaluate and understand

the performance of the system.
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The method of probability theory is a
systematic analysis method that considers
all kinds of factors (such as equipment
failure, human causes, external factors,
etc.) and directly quantifies the three
elements of risk. Probabilistic methods
consider all possible initiating events,
quantitatively analyze their frequency and
possible consequences, and rank the risks
according to the frequency and

consequences of the sequence of events.
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A probabilistic safety analysis method that ERZH 1) 1s4T ], FEZsh 1) %
takes into account changes in the design and THHIZAT AR . HEORE R, B
operation of the nuclear power plant, new I TEM TR, URMZSh ) 18
technical information, more accurate ATHE R E B EE, I T AR R AN
methods and tools, and new information B IR 22 4250 W 7 i

from the operation of the nuclear power
plant to update the model and data in a
timely manner during the operation of the

nuclear power plant.
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Using the real-time risk model based on
Living-PSA, the risk index is calculated
according to the nuclear power plant

configuration, and the risk management

method of nuclear power plant is developed.
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The calculated risk level value for a specific
nuclear power plant configuration changes
with the change of the nuclear power plant
configuration over time, and the
instantaneous risk changes. Common
transient risk indicators for nuclear power

plants are the core failure frequency (CDF)

and the early bulk release frequency (LERF),

expressed in 1/ reactor year.
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The instantaneous risk in the case that all the

equipment in the nuclear power plant is

available, i.e. the risk value in the case that

no equipment is unavailable due to testing,

maintenance, etc. (zero maintenance).

Common zero maintenance risk indicators

for nuclear power plants are the core failure

frequency (CDF) and early substantial

release frequency (LERF), expressed in 1/

reactor year.
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The cumulative increment of the
instantaneous risk of a configuration relative
to the zero maintenance risk during the
configuration duration. Common cumulative
risk indicators are the incremental core
failure probability (ICDP) and the
incremental early significant release

probability (ILERP).
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The allowable configuration duration
calculated using a risk monitoring tool for a
particular nuclear power plant configuration
state, i.e. the period within which
maintenance activities should be completed,
otherwise immediate risk management
action should be taken. For instance,
compare the time for [CDP and ILERP in
configuration state to accumulate to the
corresponding risk threshold, and select the
smaller one as the allowed configuration

time.
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A tool for real-time risk analysis based on a
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specific nuclear power plant real-time risk

model and system and equipment status is

applied to nuclear power plants.

17

all TR

VAR R 3 A O R B RS L P 3 P
J S RS AT AR R e B IRt
A7 S RS 70 BT TR



R ETE 5 %251 FAQ

2. BEEXREE G4
PR A SEARIE

4N

The rule system for evaluating the
effectiveness of maintenance activities for
nuclear power plant structures, systems and
equipment is based on the following
fundamental principles: Firstly, based on the
principle of safety importance, the
appropriate scope of structures, systems and
equipment is determined and included in the
maintenance effectiveness management.
Subsequently, the risk importance categories
of these structures, systems and equipment
are determined, and in combination with
their operational or standby status,
appropriate performance indicators are
formulated and monitoring is carried out.
During the operation of the nuclear power
plant, the actual operation status of these
structures, systems and equipment is
evaluated regularly to determine whether
they meet the established performance
indicators. Based on the evaluation results,
the maintenance strategy is optimized and
adjusted. At the same time, the operational
risks introduced by the maintenance
activities are assessed, and corresponding
preventive measures are taken if necessary.
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Indicators for monitoring reliability and
availability of individual equipment,
series, systems and even the entire plant.

If necessary, the individual equipment can

also set its parameter state (vibration, flow,

temperature, etc.) as a performance
indicator. The appearance state (corrosion,
wall thickness, inclination, etc.) of the
structure can be set as the performance

index.
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Collect the current performance status of
structures, systems and equipment
through preventive maintenance, periodic
testing, in-service inspection, patrol, or
continuous monitoring of their physical
parameters, or analyze their performance

trends.
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The "effectiveness" of the maintenance of
structures, systems and equipment is
usually reflected in the performance
demonstrated during their operation and
maintenance, such as reliability and
availability. For a specific structure,
system or equipment, specific
performance indicators can be set based
on its design basis and operational
experience. By comparing the above
indicators with the actual performance
demonstrated by the structure, system or
equipment during operation, maintenance
and testing, focusing on the maintenance
results rather than the process, it can be
used to determine whether the

maintenance is effective.
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In maintenance rules, risk importance is to RZACSWIL AN R ey N T

determine what level of performance SER ARG A BRI TERE TR AR o
indicators for a system component. The TEWESSCIAP E R, REHZ A |
RRW, RAW and CDF contribution KM TNUMARC 93-01 1% FJRRW
methods recommended in NUMARC 93- RAW. CDFotHREE 7%, A —LH) R
01 were used in most nuclear power T REE R T E: Birbaumsl FV
plants to determine the SSC risk HER T,

importance, while some plants adopted
alternative quantitative methods such as

Birnbaum or FV significance methods.
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In the maintenance regulations, inspectors
do not merely focus on the specific
maintenance methods adopted for system
equipment or the frequency of preventive
maintenance, but rather on the
performance of the corresponding system
equipment during subsequent operation
through the implementation of preventive
maintenance. Inspectors not only pay
attention to the faults that occur in the
equipment during this cycle, refueling
outage, and regular tests, but also to the
performance of the system equipment in
the previous cycles, the trend of such
performance changes and the causes, as
well as how the operating unit adopts
effective maintenance strategies for
system equipment with reduced

performance.
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For some operating conditions and BEXAZ B ) — LR IS AT RS S, 1
events of nuclear power plants, if the TRERGORBET N, AR FHANE
safety system fails to intervene, it may I JE R (st fs) » XL HAF ] e A4S
lead to undesirable consequences (such WA R F R, AR I FR I
as core damage). These events may B FLt iy H T 2R AR R AR A 5 R
include reactor shutdowns caused by HE.

equipment failures, unexpected complex
situations, or large changes in the power

output of the power plant.
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The performance of safety systems
designed to prevent and mitigate the
possible consequences of accidents is
inspected through regular testing of the
equipment in the mitigation system and
the performance during actual

operation.
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The Performance Indicators (SPI) system
mainly assesses the effectiveness of
nuclear power plant safety management
from seven cornerstones. The most crucial
aspect of this system is to utilize the
calculation results of Probabilistic Safety
Assessment (PSA) to provide
performance and status indicators of
important systems within a defined period

of time.
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The Safety Determination Process (SDP)
employs a risk-informed approach to
assist the NRC in determining the safety
significance of inspection findings related
to the seven cornerstones of safety,
thereby enabling the NRC to assess the
safety performance of operating units and

take appropriate response measures.
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The risk associated with a facility or

operation is the combined set of
answers to three questions:

* “What can go wrong?”

* “How likely is it?”, and

¢ “What are the consequences?”

28
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In general, an activity is perceived to be =X K] 252,

safe if its perceived risks are judged to be

NG TR ) I et 17—
ANEERIE, EIFAETEERS T
BRREFZERAT R .

acceptable. Quantitative risk estimates
provide an important measure of nuclear
power plant safety, but do not embody the
full range of considerations that enter into
the NRC’s judgments regarding

reasonable assurance of adequate

protection.
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NRC decision-makers need evaluations
of options that typically cover a broad
range of technical and nontechnical
factors. The technical evaluation needs to
appropriately incorporate the current
state of knowledge regarding the risk

associated with each decision option.
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The NRC’s safety goals broadly define NRC KT 1% HL )22 4 H brod DU SR
an acceptable level of radiological risk. W: R AT 32 7KK 8 S 224 HARED
As a result, the safety goals partially 3% T M A R AR AN I
address a fundamental regulatory concern: B 2 2 40 e 2 4 ?

How safe is safe enough?

NRC 224 HAREAE1986 1) %4 H ARBUR B L1 . & H e i E
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o AU AN NRBEEFKCFHIRY, 752 A N RIZE i MM e S 7K
H PR FEL A2 AT T -5 S50 B S A 1 XS

o DAV SIS AT IS 2 AR AR R AR i AR BRI RS RS, 5 B AT S v R
B BRI, AU AT R BEAR,  HASREAE L AbAt 2 XU KT |
TE RSB ) B

XPASENE H ARkt RN E B HARIEATSCRF, BRI
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o FZHEE I B A AR L IS AT T REIE BRIRRE ZE T XU, AN
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Surrogate risk measures provide an FE 75 B E 4 H brae 1545 26 2 1
approximate method for determining B AR FE br TR A — R A B .
when the safety goals are met. PRI 9 B AR RS 8 s EU 5 B XU At {1 B
Because surrogate risk measures are B, AETT ARSI 18 5] R 3K
easier to compute than quantitative risk I, XA R br 4

estimates, they are useful when making

certain types of risk-informed decisions.

o FEHANHEPR (Surrogate risk measure) I8 {7 5 KSR bR, H <
POIXAN E G B SR T KB 4B S 2 HARZ I AN E R &R .

e NRC HMANERXEFEFR, BPHESHMZ (Core Damage
Frequency - CDF) K& FIHBE U (Large Early Release Frequency
-LERF) . X TCDF MLERF FJHEZ i, & Z AT 3 #r.
54557

* CDF #&&&E%4 Hirh N N R p0 T XU (1) B AR TE P75 -

*  LERF 2@ & %4 HbrH N NS0T XU H) B AR
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When using risk information in regulatory FE B TR A AR BN, NRCRH
decision making, the NRC employs a [ — P B8 51 7. X EIRE: K
risk-informed approach.This means that (A5 AN AR TR ME— B Al

risk information is not the sole basis for

decisions.
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The NRC encourages the use of PRA in NRC S ra Wiz g FH 54,
all nuclear regulatory matters to the PRI TR 2 Hi R R /K e
extent supported by the state of the art in TFFIFEE, A PRA.

terms of methods and data.
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The NRC currently uses PRA models
and results in its nuclear reactor
regulatory activities concerning (1) the
development of regulations and
guidance, (2) licensing decisions and
certification of reactor designs, (3)
oversight of licensee operations and
facilities, and (4) the evaluation of

operational experience.
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4. BITARKIHE.
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Past PRAs have provided valuable PRA SRt Z & MIRA B, AR
safety perspectives and supported HUBFR ML T 3CHF. PRA e fit— N RETT
effective improvements. Using a top- WX EEE R 6, AT LASEE AL P 2 M2 4
down approach that starts with the [, DA S PG P AR A AL B R

definition of a decision problem,
derives the quantitative measures of
risk important to that problem, and
develops plant- specific models to

assess those measures, PRA enables

an open, integrated treatment of PRA U1 NF 5
diverse safety issues and the o HIF T
evaluation of the impact of potential o JRATHE
changes consistent with the current o LA

state of knowledge. e R4

o RSB
o TILL Hrwhat-if 24T
o FRECRITEHITE

N _
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B TRE%RS T, —RBEEFE PRA?

Statistical estimates for nuclear power
plant accident rates are based on
modeling assumptions that are
usually inappropriate for regulatory
decision making. PRA remains
necessary to bring in important
design-, site-, and plant- specific
information not addressed by such
estimates and to evaluate the impact

of potential changes.
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PRA/PSAZLAE

IRBARR G ?

PRA/PSA fE

No, PRAs do not make predictions. IRHOIR, AHEHE PRA/PSA i lyde k.,
PRAs identify potential accident ifid PRA/PSA K HHIBEMFHHUT S, JIf
sequences and produce statements XEAMTRIR AT RENE S m RS PEH, RE
regarding their likelihood and % o TRA T R SIS I e T A RN K AT
consequences, thereby informing our *h7E.

current state of knowledge on which

decisions are based.

DABREL T A0 . MERART AT DL URFRATT, PO B T 1 s B A K I ] g
&7 (HMEAN6/36=0.17) , WKATHER2 Al12 (HMEE N1/36=0.028) . {HiE,
FIREER I TIRE N IS B2 7. B R AU T YEr A AIK
(AN IHL S AR R, 7 BRTRe e K. i BRI 87 i a]
RPN, BERIMERILSZHR N (EXHLE) .

FAAMT, K H) IPRA/PSAREMEMZE tH F T LR A KR IBE, FF4AH
W 1 55 LU ARG S B T RE I . A SRR — IR OIS B B 2 A T R R AR B AR
HRE 5, IXEEANEE UL PRA/PSA KT, WAEE UL BHPRA/PSA 45

i L, 35 sk e Szt R ASKT ) (i, PRAAR A5 ) 0 Bt 2 AN vl B
1)) o PRARBIERIEMIT R, FIRER T A6 T P SR B 5@ O i ) AR U AN A 4
HE, HEFERMMATKEER. ROIPEANEKFEEANEST, XA E
NI SE . PRAVHGIH B AT S U7 5106 Bh Tl b X R 52 4%, HIFARE

RERE
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5. PRA/PSAZ:AH

IR RN W] et

bh)

The frequency of an event is the £ PRA/PSA 1, S IAIRAR 1 /& FLAT
average number of occurrences of that la] GERR 14 WITRER L 1ZFIF
event or accident condition per unit of L CIRRANVE 8

time (usually 1 year in PRAs).

L SR I R AT Bk S DU s IR T R B i, 2
o) k] AN SE2 RHE, ARSI AT R 20 4
WA B I WA A, A0 AR R ST T, X
AN I DA R BB (B0 fE 7T A

2 SETARR NG R U1 TE-4 454D, IR A4 I )
RN, AL S A T SE BRI, DAATR A 2 40
TR SRR,

i 7_
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5. PRA/PSAZRY

4R CDF BB 9L ?

7 PRA/PSA #h45h, fEBE CDF HELH %

the assessor’s degree of uncertainty AL (U 95%, 5% , &R T
in the value of CDF. CDF IXAME H AN E I RE I -

The percentiles for CDF indicate

%, #CDF [95%5 47 s N1E-3 £R4E, BIFRATEIS%IIE O (BEEE)
W\ ACDF [ SE{E &/ NTF1E-3 BRER . MER A b SR ) B 207 B0 5% A1
95%, ARFE TN EHXTCDF BFIHAMIK T o XA E AL BER S IT, 3 CDF
ANHf R MR

R X CDF Tk AN E T REFH Z IR, MS5%H95% 431 F0nT
JUINEE . (HEEAH] [CDF 2 TR R e, ERAHE AT g
SMWAasE CFED

7

=
B
=t
[

A

Probability Density

T T T T

T T T T T T T
10" 10" 10" 100 10¢ 10° 107 10° 10° (ol 10° 10° 10"
Frequency (per reactor year)

i 7_
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5. PRA/PSAZRY

BEA CDF EEA#E M, CDFH)
BIEXSHRERE B X ?

The mean CDF is a useful metric for CDF 3ME 2 MR 48 51 RS — MRAE
risk-informed decision making HIFEFR, BOAEARX A S JAEH, W
because it is relatively simple to HECENE TATEEREE. A
compute and use, and it provides ST, AR TFas I B 3

some accounting for uncertainties.

This usefulness does not rely on the

intuitive meaningfulness of the metric
AR — N LA R E SR TT,
(EA—EMFATH B B DN & 3

Blan A, JEHE] HCDF IR M X
DA, 5% AL R 1E-6, 95%7:ff
| FifE 1E-4, NW'ECDF ¥I{H&2.7E-5,
m KA F76% 3 6 £, BEAS R AAE
f (1.4B-6) , tHAZIEHE (50%)

RGP KBS WS X, B

= Kb UGB T, TR AR

Mean =276 CHA KA, BHEITHD , FiUMET 5k

In i S U HEAT A T LR R P AN AR 4

ocoe.a0 Sooe 05 ro0r 01 e A RE T H R E%EQTT%E@F

cor IR . FIL, BME RIS A
ﬁiﬂiiha*T

N _
u

Mode = 1.4E-6

\ Median = 1.0E-5)

5th = 1,0E-6

probability density function
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Aleatory uncertainty, also referred to

99 ¢

as “stochastic,” “statistical,” or
“random” uncertainty, is uncertainty
that arises because of inherent

variability in a modeled process.

Epistemic uncertainty, also referred

to as “state-of-knowledge” uncertainty,
is uncertainty that arises because of
limitations in the state of knowledge of
the assessor. The distinction between
aleatory and epistemic uncertainties is
a modeling decision and not absolute.
However, it is useful for ensuring the
clarity of PRA models and therefore in
interpreting and communicating the

results of these models.

qo 5~ PRA/PSAZRH
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BENLAHRE M (Aleatory) tHFRGEHH AN &
PE, RFEYVEREAR S NERATENME. A
FIANHE M (Epistemic) WEREIRAKTA
WE N, &l TN E B S IAFIK-FERR
0 17 R R AN 5E 1 o

EATTZ AN FRRR , P bt g A R AR P S TR
SEI, A ZLENT 1] .

JUENLE, fE PRA BT A, R ATTHE
REAE BT TR AT, B RARA HH.

Blan: AE—RFR% PR R 3R
RO, A2 56 X S5 22 /T oV
BN, XatETREILAENE (. 2%
Wk HoE— MR ED

T EIE 58 i 1 IR 2, AR 2K
R TIEREHIRA (BN Gt s 2
AHAD , XwtE T INVAEENE. (H
B A DA RTRIE N, DRI AN g 1 2wl A
I 1 o
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5. PRA/PSAZRY

PRA SR YHMER=HRATA?

The relative value of the qualitative PRA BEAEMEFH (FHHUTHD , A E
BroH CRAEMZE) o BTRMERD,
R T AR e SR ) LR 7 A5 AT A
fii S RS B, RAS L R

(accident sequences) and quantitative
(frequencies) outputs of a PRA depends
on the information needs of the
decision problem at hand; neither one
nor the other can be stated to be more
important independently of the decision

context.

SEVERE BAE R B ORI, g B A5 R T HUESR SE R
A 51 N T N M 2, WIRG1.174 55 TCDF HILERF (kM. {H 53
— i, AEYPRA FENEE EAM A, tHZXTPRA MEK B, A
USORISAIERR . T )5 BRI, DABRCRT R <5

REME X R AHAT A RS RF, XFEHIPRA S5 Rt A U E 1.

‘A“I--...-.....l.lll
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5. PRA/PSAZRY

PRA MiZART R ?

PRAs are expected to be realistic.
Although some conservative
assumptions are inevitable, analysts
should strive to avoid bias and to
characterize uncertainty.

This helps ensure that decision-
makers are presented with a
reasonable representation of the
current state of knowledge regarding
risk. The decision-maker may decide
to make conservative decisions to

account for uncertainties.

FAE PRA I . RAE 2R
BoE ARG, B AT N 53 R% T3 G
T, FHEARE R TR, AT
B DR DR SR RE S B 1) KU AE =4 B R ZKCT
MUEHEI. REEEH OREH LSS
AN RE VE 2 I PR E A 1 B LR ST (R
Fo

PRA 73 N R A1 R N R AE A SR i rT RERUAE B o S IR ST IR 2N AL

e R I L4 R A K

PBBLsE, WEWE: LFNFEMTRERABORAENER, NMUHbx
BOAHE TERATH S, BISIXFERIAAENE, 1R ATHE T B0 KUSRAE £ VR A o
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PRA methods, models, tools, and

data are sufficiently mature to
support risk-informed decision

making at the NRC.
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5. PRA/PSAZRY

SR ?

%t NRC ki, PRA ik, #Afl, T H
FIEE O 28 RS 2 DASCRF XS 45 51

KT

FIWT— D ER UL B R B SRR E, AR RERAE &
PNVER AR AR, Bl BORAS . ZH AR BRI ZEOR BT 5T EL
L T AR B IR T X NB R 5 A aT O M B PR 55 EAD L 50N
N AT KENZAE EAANER) D EERD, iR, Fit, 28] 1 PRA $
ARIEAR AL T R 1 3]

2
(I D

THAR - DEERR
- 8T
- ARSI, FTERRE
S48

ifzstl - RBAAREREEH
- FRRCEREES A ARES
Wel (PO HTHERAE )

Ff - BERRE (HESkEEA
B ER D )
- EREETENEEER

EREE

A
(HEL. ERELD

ESTHA
BESHATHEAR

FEQHBE ENFT AR [ ARAR L

w — A TE R AR — T
#3235

— Lo R SRR AR AL
Trs B RE A

I

FiaiediE AiEC

wET AR, BRERYE
IR R

I ER
CREFARA . 12 7EHE)

- ARG SHERIRNAE SRR TS

- HEED AR AR

- HeRSEES L SR TR

- EEAFHIF AR EETI LD AIEEDH

- FHHIT RS TEAE R
- EERFEEREA A ORI EIE

+ TRALCSSEERE
+ HiAEAEEER
- GEFSHITEARR. TEEE (little selling of area

T 13_
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5. PRA/PSAZRY

PRA B4 RBRIZIT LKA HARFRE ?

Over the years, with the accumulation B SEFRIs AT 256 S O A A d N L 42
of operational experience from actual B R, PRA BRI AR RLY
events and lessons from analyses, NHTHHESIE R, PRA B S 4E
PRA models have been expanded to WA W E B AT VP . PRA BRI
include new accident scenarios, and T B R R S RF USR] PRA BEWS [ L
the values of PRA model parameters IR FSIRIAY G

have been re- estimated. PRA
standards and guidance help ensure
that PRAs used to support decision

making reflect current knowledge.

PRA HERL AT HERE MO KRR F MG 5 0 4 ISR b v ) DL
@8 NBERREE

REBRREERTTHIA S, flan: ARDIRIEHEPRA . PEAH K KPRA J7 X LL4E
KAWL .

NRC ®H#ZH) W M GETHRIUE I 7 KERITEE (WINUREG-1715 #2513k
T o IXEGEFTTRI: LPRGHEEEAIPRA S EE A SR E . XA
ZERANIZ A NIV, [ONPRA & RS AR 2l it iz fr &g (Ol
Wraihis) FEH.

NRC HJBEFCIEA — ARSI FUPRA KM BRI AR, FER
W LSRR . BEK, e T L HATR ST 4 R EEK
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5. PRA/PSAZRY

PRA K X7 5] SR A B BRalak
PRAs, often referred to as PSAs fEE PR, PRA BEFEHHN PSA, B4
internationally, are widely used to eIz TSR AR B s . Bk
support safety-related decision BRZ 1) PRA CAEEH ] % PRA H3u
making. Increasingly, these PRAs are , BFENEREALE. NI H (FER
Level 2 studies that cover internal KR MK FIHMEB K H o

events, internal hazards (notably fires

and floods), and external hazards.

OECD 2012 “7E NEA & E 1S 5 Eu R A ot — AN Eer. et &
B WA E 5 F B PRA/PSA  #B2) 28 . RE2EEERIBITIZHE)
WIREAPSA, MAGINVE A E W 22 PSR FTE R S0 . K2 BUE AR R
B PSA. EEF G T RS AR RS (W CDF) K%K, #5450 E
FKOL KA T PSA AT S M S04,

HBHRA R BT EE TR #A 1 JUNHEeE PSA, H%
BT 2 D1+ PSA. $RAYPSA B TIRIDAR M T, SEUR ki
B AR IR M (WK, ) RIANIIE (b, K. ok
85 . MR, KBRS I R AT T (T, RThEAIS
M) 14y Bl R FEEHI2LEPSA, R4 M TR TR,

FR & IR S 45 T KRR IIPSA RIFT, GRS REIFITAE. BT (il
MR HURNAEE 2D o LLREAT SR 7
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5. PRA/PSAZRY

1|

PRA Fi@E

AR SRR AT 7

The definition of PRA is sufficiently PRA & X B2, 7] LLEFEfE
broad to accommodate any systematic ] RGENE TR A, REEA TR [
engineering analysis that answers the B IX = AN FEAR 7]

three fundamental questions: Haos hin) i ?

What can go wrong? AR 2 K2

How likely is it? SRR A SRR

What are the consequences?

CLIZLPRACY LRI 0T, EECRADEZAEMA (FOFRAHRER) . {EE, PRA
B S AT AR AR AR 5 7%, R e ik SR i g @ . Bilan, 2 HPRAZK
EHIR TR, 3 FPRA XIS R BN IR 7 MR S e 2R

FEPRA EAFF X ANMEAE, @ T — Ik LR SPRA M 228 FHilk
&= HAE /. B, Dynamic PRA/PSA (ZhZASPRA/PSA) T #i2 fB it — B0k
BAZ L] AR\ AT BT (R AR 4. B H BT~ IE, BTSN R 2,
BIA PRA LKA R 52 I SR I N o B TR RE 0 B3 i A AOR BB Ir]
REfRRTTIER R R (Cnig AT N AEEAT IR, B BT FER ) 1% 28 2K 78 ] RE it
AR AT ) TR, DL I E R 2.
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E 1995 4E &K AiPRA B A I, 32012 42 RATNUREG-2150 X AN XU 16 51 W 5
HEZRHEAT WY, NRC 7EH G EVEshH— EAER N PRA 45 BRAIW 5. NRC LA
PRA HE A RSN E IR, AN

o RT RN ME R ALIIE T 2 FTRHZ L RS AR

o BRI )RR E IR KR, BRI T AR CSERRI AT
LANERIEPND)

o PRAMEAUSME 73 IR IAIE K BT ARIKT, I AT PRI A T8 AR A2 SE ) 52
i (AL o AT 9 SRR

298, PRA BRI SA B B SE 1 58 e Rk . RS EK Box 1A%
YIRS P AR RN, BRI SR . XA A A
RFEFHHIGEH . IWETERI M EEKRE, PRA BAURNGE R FII AR K. EATEE AN
IBERFIIE S, VR ARt E 25 R .

NRCE L [ e JFAML B SRR, k. Wl B, @&, hREX
FrEE R EME TRZ MRS AR A . SN, HEZ % E ]
ARG R 7 REN TR, WEER T A PERamZ e BETERR, &
RS O IR 2 kA T B EAE

NRCKJE T PRATIAR, BDHI5EE 1 MR TG 5] A% % 4 I A9 AR AR A
EHRE . NRCIEIE G T2 4 HAr " FI“PRAFLA R B 5 8, DLICAE KUK 8 5
MBI Bl PR R AR ) A 08 R XS Fi5 51 O PSR R, FE201 54 S 1 A 58 35 1) X
4R gl M 2 e EER ., REZZERE NS HENRCIBRAAY, KA %
REBCK, WEHTCHIE 1A% 2 2 S WSRO, A s ar 7 3R 1 R 45 51 7
W A s HE A

NRCEFABME A, AR E . B 4EB RN SR A IR TR
185 REE G PUORBOR . FE R 2 4 W8 T T SENRCH) R AF LB, R4 B
o B X B AEAR A A S AT TR R, RS — 2 AL
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