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The COL applicant shall determine the HCLPF values for the
plant~spec1t1c/ae-deszgned components corresponding to those
generic components defined in Subsection 19H.4.3. The values
should be compared to their assumed HCLPF values given in Table
19H.4-6. It should be noted that cnly the capacities of
important contributors (see Section 19.8) need to be determined
and compared.

The HCLPF calculations can be made using fragility analysis or
the conservative deterministic failure margin (CDFM) approach
reconmended in EPRI report NP-6Q41. The location effects should
be taken into account in determining the limiting capacity of
the same component on different locations.

For structures and components other than the generic components
sentioned above, HCLPFs specified in Table 19H.4-6 can Dbe
considered achieved when the seismic design adeguacy 1is
confirmed if, according to the procedure described in
cubsection 2.3.1.2 of Chapter 2, the site-dependent conditions
are within the site envelope paraseters oOr the site-specific
SSE responses are bounded by those considered in the
standardized design. Otherwise, site-specific HCLPF capacities
for these structures and components need to be established.

T+ is not necessary that in each case the HCLPF exceed the
value assumed in the margins analysis of the standardized
design. However, depending on the degree of difference and the
significance of the component in accident seguences, an
evaluaticn of the site-specific plant level HCLPF capacity may
be needed. The level of acceptable seismic margin for the plant
should be established in a manner consistent with that used in
existing nuclear power plants.

The site should alsc be investigated for the potential of
seismic~induced soil failure (liquefaction, differential
settlement, or slope stability) beyond the SSE level in
accordance with the approach recommended in EPRI report
NP-60241.

In order to incresase confidence that the seismic capacities of
as-designed structures and components are realized in the final
constructed plant, a seismic walkdown as well as a review of
construction drawings and documents shall be performed by the
COL applicant. The walkdown procedure should follow the
guidelines described in EPRI report KF-6041, including an
assessment of potential seismic vulnerabilities, such as
marginal anchorage of equipment and gross deviations from the
design documents, and spatial interactions (e.9., operators
being disabled due to the failure of the control room suspended
ceiling in a seismic event).
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19H.4 COMPONENT FRAGII I Failure of the RPV support sysiem would resul
V deflection which could induce fadure
onnecting pipes. The ultimate capacity of the
19H 4.1 General Jasppr 1 1 ‘o upport system is provided by both the skirt and the

stabilizers. In thus analysis, the remstance capaarty of
be \whabwbmers 15 conservalively mogheotsdund Tie
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Its median ground acceleration capacity
; with a loganthmic standard deviatioe ¢ 0.33
individual factors contributing 1o the median
capacity are shown in Table 19H 4-]
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19H.4.2 ABWR Specific Components

Tables 19H 4-2 through 19H 4-5 show the failure
modes and associated median ground acceleration
capacities of those composents. The contnbuting
factors are also shown in these tabics. MNeto-thet-the-
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tures as presenied previously are aisc
these specific components
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19H.43 Generic Cdmponents

Reacior Prossurn Yomsel (RFY
The failure of the R¥V due (0 an carthquake Detailed fragility evaluations for safety-related
ts in @ sequence similar to & large break smponents other than those specific compon

of -coolant accident, with the exception that sresented sbove cannot be made at this stage ,,.‘

may be no means (o provide makeup (1.¢ certification due to lack of design delaus

ing) to the core. The ABWR RPY -
| skirt which is anchored | The ABWR generic components of interes
diameter high-strength this seismic nisk analysis are the following
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Au-operated valves
Heal exchangers
Off-site Power (transformers and ceramic
wnsulators)
Batteries and battery racks
Buitery chargers/loverters
Electric equipment {chatter failure mode)

Switchgear /Motor control centers
Transformers (oot off-site transformers)
Dicsel generators and support systems
Turbine-driven pumps

Motor-driven pumplcw-dv.nn Pumps
Small tanks (¢ g., standby liquid control tank)
Motor-operated valves

4, ety relief, manual, and check valves
Hydraulic control umts

Heating, ventilation, and sir conditioning

ducting
Air handling units/roem acr Come buome rs

Piping
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These median capdql)

for the ALWRs with

the seismic capacit pooents designed to
0.3g SSE. Detaileg of these component
categories ar of Reference 2.

The cop ponent fragilities an
summarized in Table 19H 4-6. The
components 0. the list are discussed below.
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of 2ggs recommended in Reference hagher
capacitiN presented in

data for three

occur due 1o sy
is similar to
conduit sppport fr

4 for supporting conduits, the
ility is considered equally
applicable 1o cable tra¥y, The median fragilities of
the rhree support types xgportcd in Refereace 3
«ange approximately from M.5g to 23g in terms of }
spectral acesleratioz. Accoding to Annex A of,
Reference 2, the fundamental Yeequency of cable
trays is typically in the 5 to 10 range and &
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epresentative response amplification factor of 59
amping is about 3.8 at relatively high elevatiops.
¢ corresponding lower bound median grofnd
agceleration capacity is thus 4.9g. A smaller cagac
was conservatively used as the seismic fragility
for trays. The logarithmic standard devihtion is
imated to be 0.6.

\

Fok iarge flat-botto.s storage tanks such as dicsel

oil stotage tanks, condensate storage tagks, and fire
water storage tanks that are locsted inAbe yard and
fo on grade, the geoeric fragilpty is estimated

PRAs data compilgd i Reference
4. A totd’ of 23 data points in Lhis component
category were examined. For gach of the data
points, & ity margio factor pvas obtained as the
ratio of the fragility level to th¢ SSE peak ground
scceleration. \ The resulting capacity margin factors

are found 1o range from 1.85 fo 10.47, with median
value st about 7. Since th R tanks are to be
designed follo the flexjble-wall approach, the

potential of under-design using the rigid-wall

approach will not gxist. & median capacity margin
higher than the mediag of the date base is thus
comsidered achicvablt, abd is estimated to be 7. The

corresponding fragiiity is 2.1g, which is the product
of the median capacig¥\margin (actor and 0.3g peak
ground acceleratifn pf the design SSE for the

ABWR standard plant. The associated logarithmic
standard deviatioy is estimpated 1o be 0.45. The most
probabie failure fode i apchorage failure.

For accumylators, Referépce 2 iccommends a 2g
median peaf ground sccelkration capacity. The

scommendbd 2g capacity is dpnservativ: since it 1s
less than phe median value of ybout 3.5g of the data
base frogt which the 2g capacify was estimated. A
lesser gbnservative but more capacity at
2.5 mgdian peak scceleration, which is still
less tkan the dats mediar , is considered

achidvable for the ABWR accumulators. The
asspciated logarithmic standard deviation s
ed to be 0.45. The : failure mode

ilure of supports. \

The seismic fragility for generic :ir\_gpemcd
valves was estimated based on the achicved (est leve|
of main steam isolation valves qualified previously
for other BWR plants. This achieved test level was
increesed by a modest 25% (o postulate failure
(typiul'ymbhdiqoruilmdmm line) in
terms of spectral accelerstion capacity. Considenng
amplification through building structures and piping.
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Table 19H.4-6
CAPAC! r;
SEISMIC SUMMARY &M
Capacity™ cm‘:r HCLPF
Structure/Component Egilurs Mode Am () Uncertaingy 3
Reactor Building Wall Shear 32 a8 0.45 NS
Containment Shear J.1 e 0.44 1.0
RPV Pedestal i Flexural L 54.0 e 0.44 (.80
Comtrc i Ovherentegoryd buildings™ s et | o.:}_m XY
— il JJlérrP 1.7 | ! 'o‘!g
Reactor pressure vessel Surprort Glameenchorboits 5.0 5% 033 .32
Shroud support Buckling 2.0 e 036 0.8
CRD guide tubes Buckling .8 = 0, 3okl .18
CRD housing dlofeck ic yielding 3.5 3% 0.45 I.20
AFue! Assemblies : I +5 03s .62
K\ Cable trays Support Y30 ’ 0.60 0.7¥
| Large flat-bottom storage tanks Anchorage v 21 /045 .77
/ A e —Support— - 04—
1 Air-operaicd valves Stemt’ Jing/Airline 74 35 0.60 e7Y
l _ Heat Exchanger Anchorage v 20 0.45 o.70
Off-site power Ceramic insulators v 03 055 o.08
| ' Baueries and battery racks Anchorage /LOF 33 36 0ase {43
{ Battery chargers/Inverters LOF %2133 045 815
‘ Elcctric equipment (chatter) ©
| function req'd during event Relay chaitering | WA @8- V. A-g.58 WA
{ function req'd after event Relny chautering 2 20 0.50 o.e3
\ . ' b e
\ Switchgear /Motor control centers Functional/Strvctural ™7 | . 838~ 045G e.6%-
\ Transformers Functiona!/Structural  1,.¥ &5 0456 e.6%
‘\ Diesel generators & support systems Support ¥ 5 0.45¢ o.6%
\ Turbine-driven pumps Anchorage Y20 0.45 g.70
\ Motor -driven pumps Anchorage /Impelier dellelP:6- 1.E 046 QaSede o 62
; Small tanks Anchorage 18 35 0456 96
* Motor-operated valves Operator distortion 30 0.60 oY
f Safety refief, check valves Internal damage vi0 0.60 5 .IF
\. " 2 (ve J_m_; ol (= %) o. W
HVAC ducting Support 3020 0.60 °.7%
Air handling units /Qeewe A.C. Blade rubbing V20 0.50 663
A e S Q8 el S5
N .4
, s.S0 :
Hudraulic CombreUnit LoF bag r
b e —
Amendment 1] 19HA9
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Table 19H.4-6
SEISMIC FRAGILITY SUMMARY (Cont.)

Notes:
2. Capacities are in terms of median peak ground acceleration.

b. Combined uncertainties are composite logarithmic standard deviations
of uncertainty and randomness cOmpOnE LS.

¢ The potential for relay chatter was treated in the following manner. Only the scram safety function is
required during a seismic event. This function is fail-safe, so relay chatter would cause 2 safe state failure
(scram) even if relays were employed. For the ABWR, the scram actuating devices are solid state power
switches with no [ailure mode similar (o relay chatter. The scram functior is supplemented by an alternate
scram method (eergizing the air header dump valves) to provide diversity. This metbod uses relay
sctuation, but po credit was taken for this capability in the seismic snalysis. Therefore, there is no potential
for relay chatter to prevent safety actions during a seismic event.

Switchgear and motor control centers do include relays whose failure could preve . safery actions after the
seismic event. It was assumed that the indicated capacity of this equipment (2.3) was more representative

with te auxiliary relays in place. Alw.tbetypedauﬁlhnnhpmdlendtobuhemwnwdduhy
types and would bave & capacity sbove 20. The multipiexer output devices for ECCS and RHR operation
have been assumed 1o be solid state devices (rather than relays), so the relay chatter faillure mode does oot

apply.
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