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Sequence
A : Largei»8-in) LOCA
S : Intermidediate (2-in to B-in) Loca
s2 : Small ({s2-in to 2in} LOCA
53 i Uery Small (¢1-2-in) LOCA
T : Transient
T1 T Loss of Offsite Power (LOSP)
T2 i Loss of Main Feed Water System
T2 ! Mot initially involving Failure of the Main Feedwater Sustem
T4H, TdJ : Failure of 480U Uital Electric Bus
T5a, TSB : Failure of DC Bus
T& : Loss of Charging Pump Cooling System
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Wy : Unisolatable Rupture of LowPrassura [njection System
(L) : Seal LOCA
D1 : Unavailability of High Pressure [njection (HP]) Suystem

: Failure of Emergency Boration using the PORUs and Charging Pumps
: Unavai fability of Containment Spray System in the [njection Mode

F1 . : Unavailability of Inzide Spray Recirculation System
of a Preasurizer Power-perated Reiliaf Ualve (PORU) to close

D4

: :: :E:: of sufficient PORUs to open to permit successful Feed-and-Bleed Ope.
H1 : Failure of Core Cooling Recirculation

H2 : Failure of High-Pressure Racirculation Systes

L : Failure of Auxiliary Feedwater (AFW) System

L{ST) : Eariy Equipment Failure of the Auxiliary Feedwater System

LCLT) : Latent Equipment Failure of the Puxiliary Fesdwater System .

: Failure of Reactor Protaection System (RPS) %o Scrum the Reactor Automaticaily
R =Farlure-of the Operator to Scrum the Reactor Mamyally

: Presence of an “Unfavorable”™ Moderator Temparature Coefficient of Reactivity

Table B.1 Severe core damage frequency contributions results for Surry__

Initiating Frequency Percent aof Plant Damage
Event(a) Sequence(®) (ve) Total Frequency State(c)
A ADS 3.9xio-7 1.8 AYYS

AH1 3.9x10-7 1.6 AYYS
AF1F2 3.5x10-8 0.1 AYNB
AHIFIFZ2 2.5x10-8 0.1 AYNI
ADBDIC 1.4x10-9 0.0 AMNN
Subtotal for A = 8.4x10-7 3.4
s1 $1H1 7.7x10-7 3.1 AYYS
Sipl 7.1210-7 2.8 AYYR
SIFIF2 7.0x10-8 0.3 AYNB
SIHIF1F2 5.0x10-8 g.2 AYNI
S1peD1c 2.7x10-9 0.0 ANNHN
Subtatal for Sl = 1.6x10-6 6.4
52 $2H1 8.9x10-7 3.5 SYY8
5201 7.1x10-7 2.8 SYYB
32H2 3.3x10-7 1.3 SYYEB
S2HIF1F2 5.0x10-8 0.2 SYHI
Subtotal for S2 = 2.0x10-85 7.9
53 s3pl 2.6x10-6 10.4 TYYS
Subtotal for §3 = 2.6x10-6 10.4
T TI{SL)DICF1 6.6x10-6 26.3 SHNN
T44Q-H1 1.9x10-6 7.6 SYYR
T4HQ-H1 1.6x10-6 6.4 sYYse
TiL(LT)OICF] 1.3x10-6 5.2 THNN
TIL(ST)DICFI 1.3x10-6 5.2 TNNN
TiLP 1.1x10-56 4.4 TYYB
TKRDA 1.1x10-6 4.4 TYYR
T4JQ-H2 B.1x10-7 3.2 S51Y8
T4HQ-HZ 6.8x10-7 2.7 SYYB
IKRZ ... 4.8x10-7 1.3 SYTB
T1Q-01CF1 1. 2x10=7 L3 SHHH
TILF1F2 1.0xz10-9 0.0 TYNI
Subtotal for T = 1.7x10-5 68.4
Y v 3.0x10-7 3.6 v
Subtotal far v = 9.0x10-7 3.6
Total = 2.5x10-5 100.0

{a} Defined in Section B.2
{b) Defined in Section 8.3
{c) Defined in Section B.4



Plant Damage State

1st Lettar

A : LOCA, Leading to Low-Pressure in the RCS prior to Failure of the Usssal

3 : LOCA with a High-Pressures in tha RCS prior to Failure of the Usssel

T : RCS beeing essencially intact and at a High-Pressure prior to tha Uesel failure
U : LOCA=z that bypess the Containment

end Letter

Hhather or not Water from the RWST(Refueling Water Storage Tank) has bean discharged into the Containment

3rd Letter

Whether or not Containment Heat Removal is availabla

4th Letter

the Status of the Containment Spray System
I : Successful Spray Injection but Failure in Recirculation

8 : Successful Injection and Recirculation
N : failurs of Injection and Recirculation

RICEESREORIGEHII>NT

Surry (BPWR) CTOTKRZY—4 V2
TRIGEFREBFZEF L 20NRE (BUEHERNOBRERE) Kha k. FEFFSHIRAEERX
HE3EI BRI RROBHZENLERBEL >3, |

Sequoyah~1

Peach-Bottom-2
Grand-Gul £-

1

1E=2

FREQUENCY |PEA REACTOR YEAR]

-
m
i
w

1E-8

Mean Value 95% Upper 5% Lowwer RSS
(Base Case) Bond Bond

8.2 x 167 2.4 x10°% 1.3x10°% 3.0x 10-5 3.6

2.8 x 107> 1.0 x 1074 3.7 x 106 3.6 x

*) RSSMAP (RSS Methodology Applications Plogram)
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" TION CORE DAMAGE FRECQUENGCY WITH AEDUCED CCW PIPE FAILURE RATE

SEE SECTION 13

Figwrw ES.1 Comparison aof savere corw damage frequencies
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Table 6.3 Effect of interdiction criteriaudn latent

fatality and cost consequences

Latent Cancer
Criteria Fatalities

Costs
($ Billions)

Base Case

Land: 25 rems in 30 years
Crop: 25 mrems per year 8,100

Variations

Land: Base Case 9,900
Crop: 20 X Base Case

Land: 10% of Base Case 6,000
Crop: Basa Case

2.9

2.8

20.2
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= . U =z = FFEAdh
Fregquencies of Conditional Conneguences of
Plent Demage Probabliities Containment,
Statas of Conlainment Fullure Bins
Fetlure Bins
intagration of Amaiynes
Fregquencies of
Hasith &

Ecenomic EfTecls

Figure A.7 Risk estimation

Table 7.2 Risk=important accident sequences and containment failure hodes

Only the most {mportant are shown.

) Peach Grand
Surry Lion Sequoyah Bottom Gulf

- Station - Loss of - Loss of = Station - Station

blackout component compaonent blackout blackout
cooling cooling (battery (diesel-
water system water system failures) generator
(pipe (pump failures)
rupture) failures)

- Early over- - Early over- - Early over- - Early - Failure by
pressure pressure pressure failure hydrogen
(direct (direct (hydrogen (drywell combustion
containment containment combustion) meltthrough) with pool
heating) heating) bypass or

reevolution
of iodine
from poal

Note: This table is not intended to dispiay all risk-important accidents and

containment failure modes. Only the most important are shown.
Table 7.3 Risk-important uncertainties
Peach Grand

Surry Zion Sequoyah Bottom Gulf

= Direct ~ Switchover - Common cause - Direct = Diesel-
contain- from failures of drywel]l generator
ment emergency component failure failure
heating core cooling cooling water rates

injection system
to recircula- - Late re-
tion - Bypass of fce lease of
beds jodine from
suppression
- Direct - Hydrogen com- pool
contain- bustion at
ment reactor
heating vessal breach :
Hote: This table {s not intended to display all risk-important uncertainties.
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INDIVIDUAL EARLY FATALITY RISK (PER YEAR)

PROBABILITY OF LARGE RADIOACTIVE RELEASE

1E—-6

1E-7

1E—8

1E-9

1E—-10

1E—~§

1E-8

19/24

E - i RISK TO AVERAGE INDIVIDUAL 3
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Figure ES.5 Comparison with NRC safety goal (early fatalities)
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Figure ES.7 Probability of one or more early fatalities
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Figure A.8 Risk reduction potentiai
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i. #5ESmI>=E & 3 (NUREG-1150&&3)

. BREHEOEEXRDILHEE. 77 FEORFTSSAETH B,

2, HEHEBICHBENAY =27 - AR KELENSAY, SEOFEED FBEHLRSST
DEICZEERT 5.

3. MPEHAENESRTICBEATARHEESETCE Y. AEOERBHEREE N
ROBHER L) LEHESENY, EANFR0L0TYL. RS BEBEGICEHmE
T—LeTA ANy FHFATE20THNE. RE~OFKERIEZ»TN PR TEE,
(Fuw&—3A i)

4. BEHEIICERETFARESSFEEL TV, CCoTEGLAERCMTANE), B
BELURBEOREFLOWTONRCOELEERMEZATVA. (1AL LEORIESE
FEVREEEIZHAEREOEEL 100 FFECIBELTENYETERICONTIE.
Wmi-EhizWiRsdFHas, )

. PSADHAERE

a . F =
1. I PE (Individual Plant Examination)
[PSAICE-THShAL- L i . EF ML B L TREAH S

B (SE) LNHULA, ETLERET 2 8RB A TENAEEDOLOTH - T.
FhHSEINLT 70 FORFEOBFRPHMNNEDIC W TOERARICHI. @Gk
STHRAGHR=RATACEFEETLHS ] (AIRSE (), TEFHIREHoEES
FESEM) . EF 772455, Vol.28,N0.12,P. 1122 (1986)) (P> ¥ —51 »idh®)

2. FEhREREEOHE

TEENCE. PSAFERAEFHIREFOSRENZLHE,. SENTARNERT L 7T
ENEEEEZESTIM T2 IEHENEXETHS. PSATHEOA-FENEECHE.
HFOLLELDOFEFENFLIOT,. FOEEERFETFIREFRFcET s lEA kS 151
HOEELLTDRAEINETSHS. | (AHER. TBXCBU28H0ETHESLED
WAl FEFNTITR. Vol.32.N0.10.p.17(1986)) (P ¥ =31 vit/hH)

b . XKBEa&

1. XY by Y —EOEENKE
HODAIAPEH L —r A EHoP LD TFRHTACERTATERTNHESE
FEE®EX (Uncertainty) H5E TS 1t
BiFrErsAVIREOSTLHE
FHT 2ETLOESHE
ZionllEWSF.LEBHEZSOT %L, CCWSORBEEREZhTNES, 0B
BUNUREG-1150%TiCEE->THLHTRWFXA!. (ZIONOCCWS
THCCWSTHEOA—Y—2ANTNT, E—ORBRE TCCWSHEBEEABELT
LESD. )

2. 24— bV —HOBENTE
FAHEEZX (Randomness) A5 & iz
EFHTATF—20+7%. {BHEME
HARAOEFINIMNET—F~<—2 (BEEHRE(EZ). (REHRERFOERENELNGE] .
FRFELE. Vol.28.No.12,P. 1104 {1986) )

Licensee Event Report (LER) : USAEFEEHE
Nuclear Plant Reliability Data System . USAZEZR
In-Plant Reliability Data Svystem : USNRC
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