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AWk B LOCA
;ﬁgﬁs&z'/'wr?ilﬁet&+ﬁl£ﬁﬁﬁ9&&k+iﬁl£ﬁﬁ 4.0E-15 | 1.2E-13 | 4.4B-12 | 1.5E-12 | 33.1
KRBT LOCA+ & JE I A %k 1.1E-10 | 1.9B-09 | 3.3E-08 | 9. 1E-09 | 17.2
KW BT LOCA+ {5 JE ¥ A 2k 3.58-11 | 5.5E-10 | 9.7E-09 | 2. 6E-09 | 16.6
BT LOCA+ BB A7 L/ BRBRAK 5.2E-11 | 1. 1E-09 | 3.2B-08 | 1.0E-08 | 20.6
Rk LOCA + 7 JE 78 0 Bt 2k ik 4.5E-10 | 8.8E-09 | 1.9E-07 | 5.0E-08 | 20.6
ST LOCA+ R AR R 7' L A HEA il 4.8E-11|9.3E-10 | 2.3B-08 | 9.4E-09 | 22.0
rh T LOCA+ % E 1% A 8.2E-14 | 2. 0E-12 | 6.2E-11 | 1.9E-11 | 27.5
R I LOCA + 5 JE 7% A % K 2. 7E-10 | 5. 0E-09 | 1. 1B-07 | 3.4E-08 | 19.9
INRENT LOCA+ M BB R 7 LA BREBRRK 1. 7E-10 | 3. 7B-09 | 9. 6E-08 | 3.3E-08 | 23.6
VBT LOCA + 5 FE 7 6 B %% i 1. 58-09 | 2. 8E-08 | 5.8E-07 | 1. 6E-07 | 20.0
INRENT LOCA+ R BB R 7 L A HEA Rk 1. 3E-10 | 2. 6B-09 | 6. 3E-08 | 2.2E-08 | 21.9
/NG LOCA+ 9 JE 3 A % ik 1. 4E-08 | 2. 5B-07 | 4. 7E-06 | 1. 4E-06 | 18.7
VBT LOCA + 48 Bh &5 7k 2% ik 8.9E-11 | 1.5E-09 | 3.3E-08 | 9.2E-09 | 19.4
4B =7 x4 RV AT A LOCA 1.1B-13 | 3.6B-12 | 1. 1E-10 | 3. 1E-11 | 30.8
84 7k e B 18 2k + Wl B Ak O ik 5.3E-08 | 2. 5E-07 | 1.9B-06 | 6.2E-07 | 6.0
54 R 78 2k + B 8 K ki 8. 1E-09 | 4. 3E-08 | 3.7E-07 | 1.2E-07 | 6.8
S50 5 I 98 4 -+ J9E T PN 22 O R R TR 3.1E-07 | 1. 6E-06 | 1. 0E-05 | 3.2E-06 | 5.7
ATVS 1.1E-10 | 1. 7E-09 | 3.7E-08 | 1. 1E-08 | 18.6
2 W ¥ H T O T I8 + 6 B Rk S ik 5.1E-09 | 1. 4E-07 | 4.1E-06 | 1.2E-06 | 28.4
2 YR A D R W I + 3 A R M S Bl 1.8E-13 | 5. 7B-12 | 2.3E-10 | 6.9E-11 | 35.4
RAREBEREHE+ BRAMN KT EB O WM XK 3.3E-09 | 4. 8E-08 | 8.58-07 | 2.4E-07 | 16.2
RAREBEREWRE+ W KKK 1.58-09 | 1.9B-08 | 3.4E-07 | 1. 1E-07 | 14.9
i 5 8+ Wl Bh Ak Rk 7.3E-07 | 2. 4E-06 | 1.6E-05 | 5.2E-06 | 4.7
JE IR B B RE %% +RCP & — 2L LOCA 4.5E-06 | 6. 0E-05 | 7. TE-04 | 2. 0B-04 | 13.0
RAFHEAANEEEE+MERES LA/ KL% LOCA 5.2E-09 | 1. 2E-07 | 3. 1E-06 | 8.8E-07 | 24.4
R 97 48 o 0 8 A 8 2K + R B G K Sk B 1.1E-10 | 1. 8B-09 | 3.6E-08 | 1. 0E-08 | 18.4
F 8 8 1k + ¥ Bh Rk SRk 1. 8E-06 | 5. 8B-06 | 3.98-05 | 1.2E-05 | 4.7
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success at LOCA, and the associated
S0 percent probability bounds for
wvarious times after a LOCA (see
Table III 6-8) were computed

using the aforementioned equation
and by including the relatively
small contributiocns from cther faule

regard to the probability bounds.)

6.4 PIPE FAILURE DATA.

The probabilities of pipe failure as an
initiating event for less of coolant
accidents are listed in Table IIT £-9.

pipe rupture assessments noted I.n
l‘lhl.n II1 i-’ ware obtained from exami-
nation of nuclear data -uurull- indus-
trial data sources, and nunber of

t
the plpe rupture
nnl-nu. Each of the various data

ources was individually evalusted to
nht.in pipe rupture assessments. Ranges
fi.e,, error spresds) were then deter-
mined which coversd and were not
inconsistent with the individual esti-
matas yislded by the various sources.

In gensral, the pips data from the
wvarious sources were gquite rough and
gave much freedom of interpretation. To

ty
and possible variations that could exist
in the assessments, the ranges [error
spreads) were required to be large in
size. As with the other data, the
associated median wvalues represent the
geometric midpoint of the ranges; the
associated error factor from medlan to
range endpoint is thos 10. The range,
or error spread, and median values are
again rounded to the nearest half wvalue
on the axponent scale. For error deter-
niutlnn & log normal was to

Por the final assessments, the rupture
data were extended and inumllt-d lnl.o
three ories as shown 19.1
rl.n-r altmrlnmn was done pr. -
for nunll.anntl.ml and is
le-mnt mj.c ve, based on Jjudgemen iy
on extrapolation of g-norll trends
oh-amd in the basic data. The finer

TF TOT INCONETECENT WItH the
bagic data and the two group classifica-
tl.ans: the bl.gllut and lowest bounds
(104 and 10%%) agree with the two
groups and the total range which is
obtained from the basic data. The large
ranges stemming from basic data which
are associated with each category tend
to cover any categorization errors made
and any categorization wvariation which
can oceur, with the range sizes causing
all the categories to overlap heavily
one another.

In addition to the pipe sizes, the
rupture size and severity varied over a
which d to

g
the L]

uncertainty. In general, ruptures wer -

Categorized as those bresks of major, it s N S

wurlm-q-r size Mincr leaks were i

not euu‘::nd nu“u'm nz:::mn:.mnt:g Tomar [URNE TR TR PO T L R I FUO P

particular failures, evaluations were RILES F LINE [H 1 11,083

porformed both including and excluding

these fallures which served in determin-

ing the ranges for the assessments,

The aspessments made ll\ the IM, TABLE I &8 PROBABILITY OF TOTAL LOSS OF ELECTRIC POWER AFTER A LOCA

to ik :yp.ll of pf .’{l{ 7o
LOCA's. NIII\ I L

ware n“.:Jn lu:n of mnl r plut Time after " P;g:E Feoitiity .:;::;

probabilities that ﬁara lppll.unne to a LOCA

TuUptures oOCCUrE: systems anywherse in £ =

the plant, m-- t.nt.ll probabilities 1 hour 2.8 x 10 M 2.0 x 10 +

were normalised by the ratio of LOCA . !

sensitive piping to tha total piping in 28 houad Les e

which Ffailures were reperted. Average 4 nonths 7.0 x 1077 7.0 1070

plant characteristics wore  use: to ¥ montha 8.0 x 10 8.0 x 10

above ranges and the :lngol wore
I.nuzvneﬁ at 908 probabili

mlm pl.pe sizes were incluoded in the
data were
categorized lnta 2ifferent sizes. In
zma:ll. tha basic plpe data, &= given
n  the da sources, could be broken

two general categories, ruptures
oecurring !.:nslpl' less Ulln':v\w hly 4"
in diameter ruptures occurring in
having diameters greater than 4%.

=

sources which will be presen

data are broken into these two n“ﬂe:-
ies for analyses where the less than 4*
ﬂ-n-ct.-r pipes are simply termed “mmall
pipes® and the greater diameter ones,
"large pipes®.

I11-74

of piping ln the

ta base associated with possible LOCA
Mlu-tlm:: the characteristic nlm

(al  Aesessed range.

source ac=
tlrln_in values from plant to plant was
judged to h: asqliql.h:l.- mlﬂd’.“ -en

TABLE i1} 6-8

PIPE FAILURE ASSESSED VALULS

basic data '“‘i-hl. liky.

Finally, event trees were constructed to

Pipe Rupturs Size

{Inches)

LOCA Initiating Rupture Rates
irer rianc Fer Year)

$0% Range Hedian

analyze sdditional, plant=peculiar
causes of ﬂlptm which were not Includ-
ed in data histories which were
.nnl.nd. These additional mm lun

then
assessment values in  the H.ull r.ink

vi-1 wiet - ae? 1x10™?
-6 wm1e™® - amae”? a=10 *
» € w107y - me™? ix1g™t

evaluations.
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Table 20-8 Estimated probabilities of errors in recalling oral
instruction items not written down* (from Table 15-1)

HEPs as a function of number of items to be remembered**

Number of Oral Pr[F] to recall Pr[F] to recall Pr[F] to recall
Instruction Items item "N," order all items, order all items, order
or of recall not of recall not ef recall is
Perceptual Units  important important important
Itemf {a) (b) {c)
VR e == = = =
EkB ITMRE (i) - - - - - -
BREENOBREICH LT 1 2P 2HEhd
Fia). b). () DEMAL ] Oral instructions are detailed:
[ ) §7 .001 3 .001 3 .001 3
(2) 2 .003 3 004 3 .006 3
(3) 3 .01 3 .02 5 .03 5
(4) 4 .03 5 .04 5 v | 5
(5) 5 o1 5 k. 5 .4 5
Oral instructions are general:
(6) 1 .001 3 .001 3 .001 3
(7) 2 006 3 .007 3 .01 3
(8) 3 .02 5 .03 5 .06 5
(9) 4 .06 5 .09 5 .2 5
(10) 5 .2 5 ! 5 .7 5

*It is assumed that if more than five oral instruction items or perceptual
units are to be remembered, the recipient will write them down. If oral
instructions are written down, use Table 20-5 for errors in preparation
of written procedures and Table 20-7 for errors in their use.

**The first column of HEPs (a) is for individual oral instruction items,
€.9., the second entry, .003 (item 2a)}), iz the Pr[F] to recall the second
of two items, given that one item was recalled, and order is not im-
portant. The HEPs in the other columns for two or more oral instruction
items are joint HEPs, e.g., the .004 in the second column of HEPs is the
Pr[F] to recall both of two items to be remembered, when order is not
important. The .006 in the third column of HEPs is the Pr[F] to recall
both of two items to be remembered in the order of performance specified.
For all columns, the EFg are taken from Table 20-20 as explained in
Chapter 15.

+
The term "item" for this column is the usual designator for tabled
entries and does not refer to an oral instruction item.

++
The Pr[Fls in rows 1 and é are the same as the Pr[F] to initiate the
task.
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Table 20-13 Estimated HEPs for selection errors

operated valves {from Table 14-1)

for locally

Item

Potential Errors

HEP EF

(1)

+ s

PRl LR (i)

Making an error of selection in changing or
restoring a locally operated valve when the
valve to be manipulated is

Clearly and unambiguously labeled, set apart
from valves that are similar in all of the
following: size and shape, state, and pres-

.007 3

Clearly and unambiguously labeled, part of

a group of two or more valves that are simi-
lar in one of the following: size and shape,
state, or presence of tags*

.003 3

(3)

(4)

(5)

Unclearly or ambiguously labeled, set apart
from valves that are similar in all of the
following: size and shape, state, and
presence of tags*

Unclearly or ambiguously labeled, part of a
group of two or more valves that are gimi-
lar in one of the following: size and
shape, state, or presence of tags*

Unclearly or ambiguously labeled, part of a
group of two or more valves that are simi-
lar in all of the folleowing: size and
shape, state, and presence of tags*

.C05 3

.08 3

.01 3

*
Unless otherwise specified, Level 2 tagging is presumed.
If other levels of tagging are assessed, adjust the tabled

HEPs

according to Table 20-15,
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Table 20-21 Approximate CHEPs and their UCBs for dependence levels*
given FAILURE on the preceding task (from Table 7-3)
© Levels
i ?m;;:fiwmmmmmmmmmmﬂ
Dependence | —iAEiEE® BHEPs
: : Median HFP f% X4 &{F
Item (a) (b) {c)
(1) ZD** < .01 .05 " (EF=5) .1 (EF=5)
(a) (e) (£}
.15 (EF=5) .2 (EF=5} .25 (EF=5)
Levels
of +
Dependence Nominal CHEPs and (Lower to Upper UCBs)
Item (a) {b) (c)
(2) LD .05 (.015 to .15) -1 (.04 to .25) .15 (.05 to .5)
(3) MD .15 {.04 to .5) .19 (.07 to .53) .23 (.1 to .55)
(4) HD .5 (.25 to 1.0) .53 (.28 to 1.0) .55 (.3 to 1.0)
(5) CcD 1.0 (.5 to 1.0) 1.0 (.53 to 1.0) 1.0 (.55 to 1.0Q)
(d) (e} (f)
(2) LD .19 {.05 to .75) .24 (.06 to 1.0) .29 (.08 tec 1.0)
(3) MD .27 (.1 to .79) .31 (.1 to 1.0) .36 (.13 to 1.0)
(4} HD .58 (.34 to 1.0) .6 (.36 to 1.0) .63 (.4 to 1.0}
(5) CcD 1.0 (.58 to 1.0) 1.0 (.6 to 1.0} 1.0 (.63 to 1.0)

*
Values are rounded from calculations based on Appendix A. All values are

based on skilled personnel (i.e.,

tasks being analyzed.

*k
ZD

= BHEP.

EFs for BHEPs should be based on Table 20-20.

those with »6 months experience on the

?
Linear interpolation between stated CHEPs (and UCBs) for values of BHEPs
between those listed ig adequate for most PRA studies.
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