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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 of recall is
Perceptual Units  important important important
Itemf {a) (b) {c)
W— e == = = =
SHERUMRE (i) - - — - - -
BREENOBRIEICH 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
(33 3 .01 3 .02 5 .03 5
(4) 4 .03 5 .04 5 7o | 5
(5) 5 .1 5 .2 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) & .2 5 .3 5 .7 S

*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

P RMEROMRE (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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K4, phiug, RMEFRICET 28t oBlEL» S, FHEfTo .

(2) 77 MREGEO SRR
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fr) ZHHL TRERFFOSNZET 5. 1 REGHFRH2. MPalgage]LAF, 177°Coil&
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b. =REA—a Ty P ZAX T T NS
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3.2 1. c-1-2 3% HERASAOBENZME bR PSA FH2pHE)

HFRA S OfEEE il P IR
Ny 7 ABE 5.36X103 0.24
TABOT A
P fe 9.77X1073 0.33




#3.2. Le-1-3k P (RTHFE2R)

B AT

& wpmere | TN g | KK
o G (N/mm?) s
- s || =AY —§ 3
I.P.33.In % % Fe=30 (N/mm? 2. 4410t 1. 02104 D
M E~ VR Loy £Ei5 © SD345
y ayry—p:
T.P.33. Im L F Fe=24 (N/mm?) 2.27x10* 0. 94 %104 5]
£:i5 . SD345
PR 7Y —pi
/%6 T.P.47.6m LI Fe=24 (N/mm?) 2. 27 X104 0.94x10! ]
JE D Rk #:f5 © SD345
avr7y—p:
N7y —§ Fc=36 (N/mm?) 2.59x10* 1. 08104 5]
#:5 - SD390
YRR TR R . ]
(3 -56) T. P. 47. 6m~55. Om S5400, SN490B 2.05X10 0. 7910 2
e Gl s e SGV480 1.96x10° 7.53x10¢ 1
L ;13233% SQV2B 1. 85X 10° 7.12x10%
3 (kT
HAE R Wk %S 33 SEVQIA L77X10° | 6.81x10¢ ) _)
1 (#01E)
HWHHES 38 SQV2A 1. 80x10° 6. 92x10*
$3.2 Le-l-4% Wk (RTHRRR)
| I Yo IR | EABEIERE | ek
o ErsR E (N/mn?) G (N/mm?) h (%)
av7)—Fph:
R R Fe=24 (N/mm?) 2. 27 X104 0.94x10* 7]
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| ——r Yo IR | RABRILRE | ek
# A BEFRPR E (N/m?) G (N/mr?) h (%)
aysyY—4p:
F 4 —ENRBEER Fe=24 (N/mm?) 2.27x10* 0.94x10*
PR - SD345
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$3.2.1.c-1-6 % MM (A1, A2 -8Bk x L 7%)

; » YU URE | BAMYEERE | BEER
i BRER | Bovmd | G v h (%)
% QyZY—p:
%é;%jéﬁﬁw% Fe=24 (N/mm?) 2. 2710 0. 9410 5
SR P ¢ SD345
3.2 1.c-1-7T% DM@ (B1, B2 —#Rahirnhbs s 7%)
" £ - YU UERE | AN | BEEER
i s ENmw) | GNm?) h (%)
- ayyyYy—p:
;[3[”%;?‘]3;2‘;%*42’11]5‘? Fe=30 (N/mm?) 2. 4410 1. 02X 10 5
e B4 ¢ SD345
3.2, 1. c-1-8 & HuEW: i
Ak A il A B#% C#
S P (kn/s) i.8 1.4 1.4 i3 1.2
P s (kn/s) 3.8 2.9 3.0 2.7 2.5
bl L 7L U]
g (g/cn®) 2. 67 2. 62 2.20 2.19 2.01
BF7V VR 0.36 0.35 0. 36 0.35 0.35
55 3.2. 1. c-1-9 %  BENLPPEAEO R
/R B /72 VAl O 5N 5 2
SRl ¢ 1. AX AL uERR
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$3.2.1.c-1-10 3%

R RROMEINE R ET Vit (1/3)

E R PR (kN-n?)

B BaEs BHam H O
() #is T.P. (m) (kN) EW A NSH
1 83.10 1, 150
2 81. 38 5, 860
3 76. 48 13, 210
4 69. 15 22, 120
gg 5 60.5 24,140
i 6 56. 2 14, 360
~ 7 51.9 14, 360 — —
g 8 17.6 18, 180
i 9 41.0 24, 720
10 33.1 28, 470
11 24.8 27, 670
12 17.8 16, 430
13 17.0 41, 560
21 55. 0 9, 420 — —=
" 22 47.6 53, 650 1. 89X 107 3.95X107
% % 23 41.0 122, 410 5. 35X 107 8. 20X 107
i B 24 33.1 221, 700 9. 13X 107 1. 88X 10°
i 25 24.8 234, 220 8. 00X 107 2.10X10°
26 17.8 210, 310 7.84X107 1. 68X 10°
31 42. 7700 1,111
32 39. 3000 2, 857
- 33 36. 7983 674
= 34 35. 1003 1, 500
% 35 32. 3000 2,348 — —
23 36 30. 1688 673
o 37 26. 9865 3,151
38 24. 9058 373
39 23. 9600 1, 237
11 44.3 4, 160
B 12 38.8 14, 900
4 (43) 33.1 —
ﬁ Q’S 44 33.1 49, 200 — —
| 15 2.8 57, 900
k 16 21.3 30, 790
47 17.8 55, 190
51 80. 51 153
52 77. 83 1,171
5 53 70.5 1, 982
¥ 54 60. 489 1,945
g 55 56.9 8, 803 _ B
o 56 50. 68 3, 679
5 57 43.24 3, 599
» 58 35.8 3, 584
59 30.3 2,484
60 24.8 3, 052
(61) 12.1 — — —
= (62) 10.3 — — —
B 63 6.91 983, 040 2. 88X 10° 4. 57X 10°
(64) 2.8 — — —
RER 2, 343, 496




$3.2.1.c-1-10 3%

R RROMEISNE MR ET Vit (2/3)

EW A5 1) NS A 18]
M4 LRt AW B 2 % H AW Wrimm 2 %
&5 TR E—Av b B E—Av b
(m?) (m¥) (m?) (m)
1 22.4 694 22.4 694
2 29.7 4,796 29.7 4,796
3 43.1 14, 890 43.1 14, 890
4 60. 5 28, 690 60. 5 28, 690
o 5 69.5 33, 930 69. 5 33, 930
% 6 69.5 33, 930 69.5 33, 930
~ 7 69.5 33, 930 69.5 33, 930
g 8 69.5 33,930 69.5 33,930
B 9 69.5 33, 930 69.5 33, 930
10 69.5 33, 930 69.5 33,930
11 69.5 33,930 69.5 33,930
12 174 79, 230 174 79, 230
13 307 126, 800 307 126, 800
21 0. 382 — 0. 0542 —
" 22 87.4 55, 010 54. 4 53, 550
% 5{% 23 175 102, 000 207 208, 300
B M 24 355 167, 100 314 474, 700
i Bk 2% 310 140, 000 312 513, 400
26 288 139, 200 287 472, 900
31 2. 00 9.59 2.00 9.59
32 2. 00 9.59 2.00 9.59
% 33 1.85 6.98 1.85 6.98
% 34 1.35 3. 84 1.35 3. 84
e 35 1.35 3.84 1.35 3.84
) 36 1. 40 3.98 1. 40 3.98
37 1. 40 3.98 1. 40 3.98
38 10. 60 54.34 10. 60 54.34
- 41 15. 3 11.0 23. 0 12.3
v 42 45.2 178 51.5 266
ﬁ 44 82.5 1,482 121 3,154
1 15 79.1 5, 761 137 6, 742
b 16 79.1 5, 761 137 6, 742
47 126 22, 100 97.3 30, 990
51 0. 365 9. 84 0. 365 9.84
52 1. 000 211. 4 1. 000 211.4
i 53 1. 365 511.0 1. 365 511.0
¥ 54 2. 800 1,122 2. 800 1,122
g 55 2. 800 1,122 2. 800 1,122
& 56 2. 800 1,122 2. 800 1,122
pd 57 2. 800 1,122 2. 800 1,122
" 58 2. 800 1,122 2. 800 1,122
59 2. 800 1,122 2. 800 1,122
60 2. 800 1,122 2. 800 1,122
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9 3.2. L c-1-10 & JFHFREBOMBISERNTET Vafx (3/3)

M e BW 5760 NS il

biixa

: AKFEER 8 a 7
61 (kN/m) 1.79<10 3. 35X10

. KFEER =107 . 7
62 (kN/a) 1.55X10 6. 8210

il e 63 ACHER 7. 78107 1. 44 108
(kN/m)

: T Y e —— ——
64 (kN/m) 6.54X10 9.08X10

¢ KFEEH £ 7 8
65 (kN/m) 2. 0810 1.27X10

KFEER ; 6 6
71 (kN/m) 2.94X10 2.94X10

72 (kN/m) 9.90X10 2.40X10

R 73 ’}?ﬁ‘/ﬁg 1. 06X 107 9. 80 10°

‘ Iﬁlﬁﬁi;ﬁj& / T & i T
73 (N /xiid) 4. 9810 3. 03 X10
73 shiEh
(kN/m)

74 A 2. 41X 10° 2. 41X 10°
LEEDYESS Lk /m)
75 [l E4 1. 64X 10° 5. 39 10°
(kN-m/rad)

#3.2.Le-1-11 % WBIRER L RERE (R rrgR)

EhE i W GREL
EV J51m) 1.249x10° (kN/m) 1. 898107 (kN-s/m)
x¥ NS il 1. 218 X10° (kN/m) 1. 805X 107 (kN-s/m)
3 EW J51m) 1.261x102 (kN-m/rad) 7.000<10° (kN-m-s/rad)
e NS Al 1. 843X 10" (kN-m/rad) 1. 447X 10" (kN-m-s/rad)




$3.2.1c1-12F%

R BB OMERISERNTET Vafx (1/2)

ks o ot O HREEEENE (kKN-n?

1} 47.6 6, 840 2.18X10° 2. 45X10°

2 43.3 5, 890 1.89x10° 2.21X10°

3 40.3 10, 120 3. 44X10° 5. 68x10°
E 4 42.2 6, 770 1. 66X 10° 2.36X10°
% 5 38.1 10, 640 6. 60 10° 9.14X10°
% 6 33.1 116, 650 3. 74X 107 3. 43X107

7 24. 8 197, 500 6.57x107 7.37X107

8 17.8 221, 080 7.21 X107 8.16x107

9 10. 3 213, 440 7.29%x107 7.44X10
" (10) 2.8 - - -
i 11 1.1 399, 540 1. 28%10° 1. 41x10°
. (12) 0.3 — — -

e E R 1, 188, 470

$3.2.1.c1-12%

AR aiBR B O MBS ERTE T Vafx (2/2)

EW J517] NS J5 1l
ety | WM B | B2k | SAB | Bim 2K
&5 AT EF—RAV b B i B F—AT b
(m?) (m*) (m?) (m*)
1 13.4 807 12.1 vé i
2 15.2 823 14.9 787
3 24.1 1, 543 25.7 1,572
E 4 16.3 642 17.9 976
i
R 5 22. 4 1, 050 20. 8 1, 940
i_E
L 6 117 36, 310 105 38, 960
7 255 77, 420 205 79, 390
8 214 80, 280 224 73, 980
9 248 73, 610 294 91, 880
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#3.2. Lc-1-13 & I RER & MR (RF-hmBhER)

ELVIEE: AR
EW J1w) 1. 027X10° (kN/m) 1. 805X 107 (kN*s/m)
e NS J7 ] 1. 025X10° (kN/m) 1. 800107 (kN+s/m)
) EW J71w) 9.259Xx10" (kN-m/rad) 4.894x10° (kN-m*s/rad)
ol NS F7 ] 9. 709 10" (kN-m/rad) 5.439x10° (kN-m-s/rad)

#3.2.Le1-14 % T4 —ENEBRBREBROMBISERIFET Vit (1/2)

s BAES | RS T Rt B REEATE (kN-0?)
() fif | TP (m) (kN) BV A1 NS J5 1ol
K 1 18.8 15, 340 8.1240X10° | 8.6240x10°
R &) 2 10.3 23,030 | 1.0530X10° | 1.2430X10°
(3) 6.2 = w =
FETRERS 4 5.74 33, 270 1. 3070 X10° | 1.5570x10°
(5) 4.2 - — _
R 71, 640

#3.2.1.c-1-14 % T4 —ELREBREBOMBILEMITET Vi (2/2)

\ EW A5 1] NS5
KB A & AW Wi 2 ¥k H A Wrif 2 %
&5 LR E—RAV b P 1 5 EF—AV b
(m?) (m') (m?) (m*)
= 28.8 2,012 10. 4 2,276
&Y 2 154 9, 230 154 3, 988

#3.2. Le-1-15 & MBITRER L WA (71 — BV RERER)

(FAE R FEERREL
EW J71m) 3. 547X 10 (kN/m) 1.105X10° (kN+s/m)
i NS F7 1] 3.538X10% (kN/m) 9.226X10° (kN-s/m)
- EW J51w) 4.623x10" (kN*m/rad) 2.023X107 (kN*m*s/rad)
B NS F7 ] 4.987x10" (kN-m/rad) 1.597x107 (kN-m*s/rad)
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3.2 1.e-1-16 % A1, A2k~ > 7 SOMERERIFET Vi (1/2)

K B EES B X & & E RN (kN-n®)
() #img | T.P. (m) (kN) EW F511 NS 51l
- 1 8.8 12, 100 2. 63x10° 1. 88X 10°
W& 2 5.7 7, 820 1.51X10° 1.18X10°
(3) 3.1 = - ~
SRR 4 2.6 8, 770 1. 61X10° 1.32X10°
(5) 2.1 — — =
ol R 28, 690
$3.2.1Le-1-16 % A1, A2-—#Euhirnhbl% L 7 BOMEBIRERNrTT ViEx
p_— EW 45w NS Kl
BEy | & Al T i 2 7% & A Wi 2 %K
&5 AT F—AL | W 1 E—A |k
(m?) (m*) (m?) (m?)
i 1 29. 4 1,105 17.6 497
&Y 2 29. 4 1,105 17.6 497

3.2, Le-1-17T £ MBIIIER L MERE (A1, A2 —#knhirnhbEs v 7%)

(2/2)

IFRER W AR

EW J5 1] 3. 031X 10® (kN/m) 7.330>%10° (kN*s/m)

i NS Fiml 3. 042103 (kN/m) 6.976X10° (kN*s/m)
' EW 51 1. 729X 10" (kN+m/rad) 1. 038X 106 (kN+m*s/rad)
e NS F51ml 1. 505X 10" (kN-m/rad) 7.645X10° (kN+m*s/rad)

T. P. 8. 8m 3.929x107 (kN/m) 5.170x10° (kN+s/m)

T.P. 5. Tm 4.072x107 (kN/m) 5. 358 X10° (kN s/m)

EV 5] T.P.3. 1m 2. 215X 107 (kN/m) 2.914X10° (kN*s/m)

T. P. 2. 6m 7.144 <108 (kN/m) 9. 400X 10* (kN s/m)

Ml T.P.2.1m | 3.572X10°(kN/m) 4. 700X 10" (kN s/m)

¢ e T. P. 8. 8m 4.163<107 (kN/m) 4. 568 <10° (kN*s/m)

T.P.5. Tm 4. 314107 (kN/m) 4. 735X 10° (kN*s/m)

NS J7[m) T.P.3.1m 2. 346 X107 (kN/m) 2. 575X10° (kN s/m)

T. P. 2. 6m 7. 568105 (kN/m) 8.306>10* (kN*s/m)

T.P. 2. Im 3. 784 X108 (kN/m) 4.153<10* (kN*s/m)
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#3.2.1.c-1-18 % B 1, B2 —#kkluhlirihbs > > 7 BOMEBIRERNTET Vafx (1/2)

#3.2.Lc-1-18% B 1, B2 —#RBHllralks* > 7 BOMBISERHTET Vikx (2/2)

r— BEES BRI X & B ERONEENE (kN n?)
() fHis T.P. (m) (kN) EW #5151 NS FT
I 1 8.8 12, 520 2.45X10° | 2.03X10°
W& 2 5.8 9, 430 1.83%10° | 1.51x10°
(3) 3.0 — = -
HE R 4 2.5 10, 390 2.02X10° | 1.67x10°
(5) 2.0 o — _
KR 32, 340

- EWF7 1) NSH5 1)
s | - Al | Bim2k | CAB | Bim2
&5 TR E—RAV b W i EF—AV b
(m?) (m?) (m?) (m?)
& 37.8 1, 444 24.7 725
sy 2 37.8 1, 444 24. 7 725

#3.2. Le-1-19 £ MBI ER L MRS (B1, B2 —#kuhirnhbl s v /%)
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