(BTSA) uxte gzl S A wat

AR AL b

EEH A 7

e - YR
REELSER)

]

RS
=
S
U

& 4 7t

£}

241

1. ME&

]

YA hAd 49 2ol kaldo] Fostaw HA3E

A& FestAl w‘fzﬂm}% AL % ol & Yol
o} obd 4wk Lok A HUR LS AF51A
e Aol 7H ksl ov A £ 4kslel 49
E A v 2 W 2 584 (Benefit) < 4
Zate] AA oA vebrt Al AdE FAls)
= #Aolel, kA HFE(Safety Goals)d 7132

O::

AAH UL F F 3} kA A st A ek
+ 872 wado|o qkal 7] F(Safety Criteria)-& gk
Y 52 4H HEE Aukslee A=} € F
b, kA4 EF/A 7152 1 AL A4 Q
AH A £9] kg FAL Brk oh]et A4/
7FEES Lo g Mug Fojeks o] 1 A&
deleolet, o] o kA Fx;ol kAl T A kA
Ql & uhdo| F gl At

L EFAE o dxld ToH2e) AxtEwAL
oA gk kA A F3e B2 kAl 71 E(Proba-

bilistic Safety Criteria, PSC)2] A= o atx a3}
S At 2 AA - FAL AEEH 3EFEA o
A4 3 7}(Probabilistic Safety Assessment, PSA) 4}
ko) A E Az} ek

Algo] FANAFE Fa o] vgaql 7HA ]
23 AAEA vy (Deterministic Method)¥ .t}
o BEEA<l ubyfo] Hagly, ol 2 ol Akl
EEA kA a2 o] 87 E UEAF T g
th 2] Z71R] A A H OB 7097 bkl Lo o
T PSAZE TR =G AV ke bAdl oleh o] PSA
= kA el el FEAq wh o dA <
53 gdeh E lel= PSC whA g} ol ol §déb
PSA A 7} Al A1 =]of et PSAw b4 39}
okl 7154 A E}:}j}-'%“fr‘— AdE H]—H“ Fof| A A A
7h A3 whelel & 4 vk PSA7 A Féhe=
AAH L ohgzt el
1) %8 Az w4 okdA Suo 4o 84

(Acceptability )=} Qb4 w=}xl(Safety Margin)

o HES AAY 5 vk
=4
=

3) A AFo2Re M ASS] TAAQ) A4

4% 71EE (A E T, Reliability



2} &3] %) 239 A 235 1991.6

242

Allocation) & + vt
4) FalAq A AFoR ol F2 olHEE
Y 4 AU

H 1. PSC2} PSAS| EHH|

PSC & PSA <HAl
A H-F A4 0(AlZ & A7)
oAl A5
kAl 715
Ak 24t
AL F-o] oAl 1
e 4l £4F
Adg7] A5 A 2
uhalbs £ gk f5
el S8 = o4 3
413] ¢l =
£a)—o]5 H7HIAEA)

1.1 PSC H7H 4%

A 91 2} 4 7] F(International Atomic Energy
Agency, IAEA)E <Al 4 3719 7
ol 48-& AL Y3 3] I A PSC 4
T2 HAsla gk IAEAS 3 FEZ| PSCrt
o2| o] 449 4 vt AHollE A UA
7b olA=k, PSC AH% Arghe elebe} Eejcth
1) & 2852 Jelse 44, d3 2 AL ¢
kA4 AAe PSCE o|v] A&t 3, 2) =
ot 252 PSCe 72 Mz 2 Ahgel A =
g A Fol=, 3) wkx% 2152 PSCAHell o
g o vhebe] Ay S FASE ek olF L
Fo FAIGlo) o velEe B4 vl AT BA
Aol PSCE <H§3H4 s, = o JelEd PSC
¥ UL Alolnk A3t sk gl

Y el 4 o)n] kA4 £ £ PSCell 7]
23 429 gst A= ok e d8 vetl A
E @ust = AYS T Ak o vele T 2
A Aol PSCot AHESl = Aol sl w8t
ak, M- Al A PSCH AHgo® w4
ol A Aepyal tAdA FEE AT ek

r.‘,".

1.2 A 28

TovA PSC

PSCe}t WAk B35 7ke| kAl 7} =2 [1-3] 5 gl 2
2| 29] ICRP Publication 46[2] & 7] 24 2 & c}-&
ARgHg Algkst et
1) 48] ¢18) = (Individual Risk) AF&Fx]el] of gk vt

AHd BE o] &g HFah
2) D¥7l"‘ o) a} A A wbdo| ) £ o] 5 24 why
5o 3 A3 uhdel] al YA EE oS ek
(As Low As Reasonably Achievable, ALARA)

1.3 OiF 212 YA oAl PSC

Al $18 £9} 213] 98] =(Societal Risk)oll =3k
Z A chAl PSCY A A djgt =27t AW F
olch, =& kAl 75, AA A, =4 4 Y
87 Sl oigh U4 =l PSCY AAo] BE
Aolg}t A4 JIAEAS 3 YFTE7 979 o
28 Holx Y|k, WlF XA whAldl i PSCA
A g A1go) ik o T IAEAS] dF 31dFel 4
ol R Fo| L }E Bl A A FIIE A
L 23 A gk ®=3 PSCe ¥ A FAE
7H2 "Wat gAu PSCY A+ d34E 7Hxiok
el Aol FAskae o

o]

2, tiE BA b psC

el 98] £k #13] ¢l Eoll ol gk wkAl 3PSA(L-
evel 3 PSA)d &) A Esl&= Hekdql 3429 &
BE uleto 2 o3 B whAldl M3 PSCE A A

871 flal B2 Alcke] glef gtet. o] AltEE WA
A, A, M Hs 2ol A3 FA 2 A3 A
=9 £4& e ook ol FX A A3 Y
Wk 3 —o) 5 £ whilell osl A" A et
E9 A2 3l Aelst et od vbEE AT
¥A Aol PSCE A48k Qla o]ol] 7] 23}
AR A& FHFEL gk b GekEE ol IE
€ AR Ao gt AT A ANAS PSC
ok AES B4R 3w glch

1) AR B Fo] RIHESF

2) 32 44, 44, A4 ¢ ¥4l ddd 2T

R

3) SIANE9] 7} b4 DA 4] e v fo] EXY
e
4) AARAEAL kAol A7 AT olHEE



¥ol7) 94l
A G A F4 & w4 % 4 dE
2ot o) el ook PSCE AHsh) A o

B3 o] A o2 ¥ A3kl o7 PSCE
=23 9leh

1) =& %%k%—% A A

2) HEAQ F3enl v (A o )

3) #-E4(Stochastic) A #EL das4 2T, »)
284 (Non-Stochastic) 9 a=L W2 3 F
4) ZE 9L 71T A4S AHgsd 1

5) R€ d3E T2 (Dose)E M7t

2.1 7§l H#= PSC

M HAE PSColl w3t cﬂ
“ahatddol] &gt A Q) 4pak 9
22 QAT 9 ) g g im}ﬂzl grolo
e ugko® AT ek e A gy Sl
‘et 5] F A Yo RN e Alukel] gl A Q)

-4 243

F2 2 o]sl gt o] PSCE 27 Y ) Gk of
3 Ag Al RA[4], HAE A5 ultA ;o
-4 10704 107°/RY.C2 A A uhy (L 2)3)

€ AL ¥ G A EE 3 L) [5] o] 9
o Al SIS = PSColl st ZE M ql S8 & 3o
A oh AR H Ex2 = ohg o] Y 4+ g
x:}.

1) A S (dlE Eol 1075/RY)o| W BA 53
2) 2% % o g AAA(2Y 1)[6]

3) 3% % el g slLe8 (2 2)[7)
)

4) 3} Zdl| o3t CCDF(Complementary Cumulative
Distribution Function, 1% 3)(8]

2.2. A sz Psc

A2 A E PSCt Folal by B3 F2
el AR UA 4 Q=) 24, 55, QF Lz
8 % 59 A8 89002 s Ao 4= o
oo Qo R Yo wasES sbd 4ns) o

A 5= 107/RYE 2351 Fofok e} elm A B89 Ay} A4 F3kg v)2)7) o Bo] Yo
A3k ek ol g "ul A gl Al Bl & HARE/EL HHAE AbTol] al§F 27} A)gko] 7}

o-’
w
Q
4
w
[+ 4
g
o9
3
u.
o
E NON-ACCEPTABLE
RN
«
[-<]
0
[
a
< ACCEPTABLE
o | d‘
Z
Z
o«

n—.

13 4 .
o’ 0! o' )

EFFECTIVE DOSE EQUIVALENT (Sv)

28 1. J|EM(Criterion Curve)



A=}H 53] 2] A|234 M 2% 1991:6

FREQUENCY
(YR-1)

1 g

10! PSA SCREENING LINE

Expected Annual Frequency —

102 4 L.
ECONOMICS LIMITING
H M IN THIS REGION
ce | '
w0l CLASS 1 , N
? R o
H H INTRINSIC DESIGN
c8 4 ' FEATURES OF CANDU
. CLASS 2 H ' b LIMIT MOST DOSES TO
10 : N LEFT OF THIS LINE
! —
C-6
CLASS 3
IOWG (SUMMED)
10-5 4
------ c6 +
)
==+ mem « ACNS-4 (SUMMED) ce
wsl. CLASS 4
NO DESIGN IMPLICATIONS
BELOW THIS LINE CMS§
10°7
10-3 102 107" 1 10 102 109
WHOLE 800Y DOSE (REM)
38 2. QMBS EL} Natural H|BtxI2te| H| W
o s o} ebe Eelsb AANT ok = ohgs
1004 22w Eo] Aok gek,
1 1) dugt 2 Ak Aokgk shEx|e os) w3
1072 2 Gt TAHE) Foz Ak W (o,
1 10] )
1o-‘i 2) QA AW FF ANEE A4bste i [4]
3) Foizl Aol Al Abxe) L4 FE 2oz
10-51 Atatell oi¥ CCDF®| 28|l Z& o] &3l uwhd
(CCDF == ulyo] A5¢)[11, 12]
! 2% 45 CCDF = vl ol & Red 31 2
10-¢ 2 55 A SHE U A5 e wol i e
B Fa 9o [5]
10-!0 et Bt ce BB Aanes 2B Acaces SR aduen §
10-¢ 10-2 100 107rem10¢
Dose Commitment —

1% 3. CCDF 8HEl2| Dose—MHIT 7|=F



10-3

104

10-%

FAEQUENCY {events per rescior —yeer > A}

10-7

N and Aetiabitity Direcrorste)
\

- —
. —
N
\
_— . o

- ae Kinchin?® 1U.K Setety ]

Unigceptable nitks

Atceptabie ruhg

l I

1

10 10? 107 104
~N_ NUMBER OF FATALITIES

8 4. RIQHE! Collective OHEIA J7|E &2 H| 1

INDIVIDUAL
RISK

N @

Unacceptable}/ /7

N

GROUP
RISK

10" g

107 ¥

104 ¢

-4 ’/"-' GAAE AR 7
10
Reduction / 10+ PR ¢
Desired / DA
X 3

K7 /B
: . 3

10"

10~
10~

-2

-
o

a7 5. dgatee| otdy 7|2

QAR
RS

SRR

N
N

R

RGN
AN

RN AR ANORR
NS TN
R R

SN

N

245



246

3. Wi e psc

YA 4 Aol 42 PSCE ohg3h 3+ F 7)Ao

Yol F{E olF+t
1) =4&4 35 PSCE A¥sle wyos o3
BA A PSCol A Ahgsi, 438 =42

=

4 B8 PSCE 4 715, A AlE Y L3
Asbsle},

2) As 715 PSCE 4As= wioe A5 5%
PSC A44¥ R AlEs L8] 7% gobe
+3 gk £ 433 AE 75 PSCE A22
XA A4 BEE A AR
A E Fedo] 4 grhe AL o) v] e @y

A 92[13-16] o] A2E Yere YT Yao

Qe A7k opfel AAl 2Aol algt L adl o 43

ok YAl AL N2 S A o) AU g

Al PSCell ® & R4¢ T2 Yo}, F 2% A4

ZEE Aol THE Aok sichAel $9¢

A9 FdAL vdFn e, [14]

H 3. Hazard States WA-g2| &3 x1[17]

=4 ahs| 2] #1234 A 23 1991.6

E2 AN SEE AT B SR Sl £
& Uhel FeH

S AA-wbAl | SRY-ekA]
dEolis £l e
Frod Azt ol mulo] A AT | Bl oo &
AA ok Al A 2|3 23 ta ks
WAl e A% olH g | &l
A7 Y A | H3A

3.1 = &4 PSC

1) USNRC# ACRS(Advisory Committee on Rea-
ctor Safeguards)%:— 3 33} o] e Al£A PSCall
W Aoke sHedch of At w4l
7R B Fdla A Aefol] o3 w4y
st 4318 AlAsHgh (17]

2) USNRC+ & 49} o] 33t b4 53 A4 §
@ (Integrated Safety Goal Decision Matrix)<
ARgate AEA ME, dF A HAE
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=

By 2

Hazard State

Probability Goal

Decision Rules on Mean Frequency®
Goal Level

Upper Limit

Significant Core Damage
(>10% of noble gas
inventory leaking into
primary coolant)

Large Scale Fuel Melt
—-LSFM

(>30% of oxide fuel
becoming molten)

Large Scale Uncontrolled | Small, given a
Release from Containment [LSFM

given LSFM

(>10% of iodine inventory
and 90% of noble gas)

Less than 1/ 100

per reactor lifetime

Less than 1/ 300

per reactor lifetime

£.4<3X107*/RY f4<1X1073/RY

fa<1X1074/RY

f,<5X107*/RY

fr/m<0.01/LSFM | fr,m<0.1/LSFM

% {4 is the frequency of significant core damage per reactor year

fm is the frequency of LSFM per reactor year

fr /M 1s the frequency of large scale uncontrolled release per LSFM
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& 4 ek [13-16]
2) T g2 Ay e g A 2
PSColl A atA 715/t Al PSCE %34
dxE g Lo dA0 $ARHE A

EEURE-

Large Scale Core Health Effects 80.1%/RY Cost-Benefit
Melt Frequency / RY (Early / Latent) ($1,000/ P-R+AQSC™*)
<107° Meet Both No Fix
Don’t Meet One Fix($1,000/ P-R)
107*-107° Meet Both Fix($1,000 / P-R+1-+0% AOSC)
Don’t Meet One Fix($1,000 / P-R+100% AOSC)
107%-107* Meet Both Fix($1,000 / P~-R+10—+1% AOSC)
Don’t Meet One Fix($1,000 / P-R+100% AOSC)
>107° Meet Both Fix($1,000 / P-R+100% AOSC)
Don't Meet One Fix(Cost No Limit)

% Averted Onsite Cost
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$o] EAet. #A PSAZ AAEA Uy o
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IAEAS] 9 3|4 F7lell & A28 71ge]n, YAl
271 AshstA Y 23kshs] g A Rel QA A
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&3bx1 ek 1Al HEA Ql(ad hoc) Mo] Bk 23V
PSAE ZAAEAQ whye] =z R olg3 22
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1) d2 A A4 $A4L9 A9 s}
2) AA MAqk £ Backfitting Action?] #]4]

3) AA Mgk g% HA
4) ¥R A 7H4]

= 7} PSASA pPsCcar
A e} System Level
9= Mini-PSA
(Selected IEs)
= g & Unacceptable
Consequences
vdele Level 1 Individual Risk
and Containment Collective Risk
£ 4 | Level 1
(Completed for all NPPs)
4 = Large Releases
(CEGB Guide Line)
Individual Risk
(HSE Proposal)
o] = Level 1 Individual Risk
and Containment Collective Risk
Large Releases
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