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Table 20-B Estimated probabilities of errors in recalling oral
instruction items aot written down* [from Table 15-1]

HEFs ae & function of number of items to be r

Bumber of Oral Fr[F] to recall Pr[F] te recall PrlF] to recall
Instruction Items item "N," order all items, order all items, order
or of recall not of recall not of recall is

Perceptual Unite important important important
(al {b] {e)
HEP EF HEP EF HEF EF
|lozal_instractions ars detailea: |
001 3 3 3
ik g 3 k]
01 3 .02 5 5
.03 5 S04 5 5
| 5 .2 ] 5
Oral inetructions are general!
"
(&) 1 001 3 001 3 001 3
7 2 LT a .00 3 -01 3
{:3] 3 .02 5 .03 5 .06 5
{9) 4 .06 5 .08 4 .2 5
(o) 5 o2 5 .3 5 = 5

*It is aspumed that if more than flve cral instruction items or percaptual
units are to be remembered, the recipient will write them down. If oral
instructicne are written down, use Table 20-5 for errors in preparation

af written procedures and Table 20-7 for errors in their use.

**The first column of HEPs (a} is for individual oral instruction ltems,
®.9., the second entry, .003 {(item 2a}, ie the Pr[F] to recall the second
of two items, given that one item was recalled, and order is not im-
portent. The HEPs in the other colusns for two or more oral instruction
items are Jjoint 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
AmMportant. The .006 in the third columsn of HEFS 15 the Fr{F| to recall

BEREE s=hs By
BRIFICRRT HFEE « RHRIC L 2 A SRR OMRFIZ R 5

Table 3-8 Extimated prebabilitise of meeore in recalling aral
imEtruction itesi not vrittan down® (from Tabla 13=1)

HEFS 2z o fanetlen of pumiber of dtome to be

Humber of Oral Erlf] w recalt Frl¥] o mecail Fxlrl 1o zecsas
Inatruaticn me  Ltem "W," owdew 211 itens, oeder all ltews, ordes
e af roeall not of recall Lle

Forceptusl Units  ARpOELAnc Amporiant

fal (B} fe)
- i EEE = il Ep B2 m

|—Qr=! ingkrastions ars dotailed:

Lo

both of twa items to be remesbered in the order of par epecified
For all columns, tha EFe are taken from Table J0-20 ae explained in
Chapter 15.

‘The term "item” for this column is the usaal designator for tabled
entries and does pot refer to an oral Instruction item.

+ .
The PriFls in rows | and & are the same as the Pr(F] to initiate the
ta.

oo 3 (1] 3 093 1

(2 F] L0021 3 004 3 008 El
(4] | .ot k) .oz 5 .03 5
(L] 4 .03 £l ey 5 5
(L3] 5 A 5 & 3 .4 ]

Dral instructions are general!

(&) it e E 0t 3 L0017 a
(2] ) ace 3 -007 k! L1 |
1) 3 o2 5 .03 5 .06 5
12} 4 0e E o8 3 o ]
3LE) 5 .2 5 3 H o7 5

*1t ix angumod that Af mexe than five sesl ingtructiocs items or pervepiual
mnits are to be romombersd, the sesiplent will write them dowm, If czal
INEETUStigns aTe wriCren down, uee fable 20-3 fer arrore in preparation
of wrliien procedures apd Table 30-7 {oF @EToke in Chedr uss.

4r%he firet oolunm of AEPs (a) ie for indiviSas) eral instruot
£.9., the sacond entry, .003 {item 2a|, i@ the Prl?] ta reo
oF WO ltemA, Clven ERAT (O liem wam recalls¢, and grder 15 not in-
portant, The FEFs ln thke oiher columna for tvo or mors oral lostrectlon
items are joint FEPs, o.g., the .004 in tha Recond column of WEPe L the
Prl#] to recall LU of Two Lteme Lo b remesbered, vien order is mot
inportant. The .06 Ln the third colunn of 3EFs is the PE(F] o recall
Both of fua ikene £ ho remembered Ln the oeder sf perfermancs spasified.
FPox all columns, the EPs are teken from Table Z0-20 as sxplained in
Chaptar 15,

Tha tarn "itan® for thin celons fe the teasl éesignator £3c tabled
entries aod does nOt TefeX To an oral instructicn itam.

"'2hs pelPls in rewe 1 and & ars the same ap tha PriF] te fnlklate tha
toask.

BELAONFEIFEFRREOBRANLABTE A,
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Table 20-13 Estimated HEPs for selection errors for locally
cperated valves (from Table 14-1)

Item Potential Errors HEF EF

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

1) Clearly and unambiguously labeled, set apart 001 3
from valves that asre similar in all of the

following: size and shape, state, and pras-

ence of tags®

{2) Clearly and unambiguously labeled, part of .00z 3
a group of two or more valves that are simi-
lar in one of the following: size and shape,
state, or presence of tags*

3y Unclearly or ambiguounsly labeled, set apart .005 3
from valves that sre similar in all of the
following: eire and shape, state, and
presence of tags*

(£ 5] Unclearly or ambigucusly labeled, part of a .008 3
group of two or more valves that are simi-
lar in pne of the following: size and
shape, state, or presence of tags®

{5} Unclearly or ambiguously labeled, part of a o1 3
group of two or more valves that are simi-
lar in all of the following: =ize and
shape, atata, and presence of tags*®

-Unluu otherwise specified, Level 2 tagging is presumed.
If other levels of tagging are assessed, adjust the tabled
HEPs according to Table 20-15.

Table 20-13 Estimated HEPs for selection errors for locally
oparated vaives {from Table 14-13

Itmar Eotentisal Errors HEE EF

Making an error of selection in changing on
reatoring a locally cpexated valve when the
valve to be manipulated Ls

(38} Clearly and unambiguouely lakelsd, sst apart 201 3
from valves thet are similar in all of che

tollowing: size and shape, state, and pres—

lemen of tages

{2} cleacly and unambloucusiy lobeled, pert of L0033
a groop of twn ar more values that sre simi-
lar in ome of the fellowing: eize and shape,
atate, or sence of tags®

(3} Unclearly or acbigucosly labeled, sei apart «003 -3
from walves thet are similsr in 3ll of the
following: oize and chape, state, and
presence of Ltacs*

(Ch] Imelearly or ambiguoously labeled, part of a .o 1
group of two ox moce velves that are simi-
Iar in gne Of the following: aiza and
ehaps, state, ar prosence of tagew

(5} OUnclearly or ssbiguously labeled, pert of = P B §
orann AT tEn N mAre Usives that ara eimi-
lar in all of the following: oiza and
shape, state, and presence of tag=®

Unlesse otherwice specified, Level I tagging ic precumed.
I£ aother levels of tagging are agseased, adjust the tabled
HEFs according io Table 20-13.

HEAONEIFEREOBRANOAMTEERA,
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Table 20-21

Approximate CHEFe and their UCBa for dependence lovels®

given FAILURE on the preceding task (from Table 7-3)

Levels
of
Dependence
Iten 1137} {e})
&3] EDes 5 .01 05 (EF=5) .1 [EP=5)
. (a1 fe) [£3]
15 (EF=5) 2 (EP=5) .25 (EFa3]
Levels
of ¥
Dependence | Hominal CEEPs and (Lowsr to Upper UCHs)
Item (b} (e}
121 Le .05 (.015 to .15) 1 (.04 to .25) .15 (.05 to .5)
3) ] 15 (.04 to .5) .18 (.07 to .53) .23 (.1 to .55)
[ HI 5 1,35 to 1.00] .53 (.28 to 1.0) .55 (.3 to 1.0)
5} cn 1.0 (.5 to 1.0) 1.0 (.53 0 1.0) 1.0 (.58 to 1.0)
(d) () [£)
2) LD 1% (.05 to .75) .24 (.06 to 1.0} .29 (.08 ta 1.0)
(1) D 227 (.1 to .75) <3 (.1 te 1.0) .36 (.13 to 1.0)
4) HD .58 (.34 to 1.0) W6 (.36 to 1.0) .63 (.4 to 1.0)
[£3] co 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., those with 26 months experience on the
tasks being analyzed.

"ZD = BHEP. EFs for HHEPg should be based on Table 20-20.

‘Llnear interpolation between stated CHEPs {and UCBs) for values of BHEPs
betwesn those listed is adequate for most PRA studies.

Table Z0=21 Approximate CHEPg and their UCEs for depandence lavelg®
given FAILURE on the preceding task (from Table 7-1)
Levels
of
Dependence | BEEPS
i
|
Item ib) tel
i ZD** < .0 05" {EF=5) -1 (EF=5)
1) te) (€3]
.15 (EF-5) -2 (Era5) 225 (EFe5)
Lavals
of ¥
Dependence Nominal UHEFs and (Lower to Upper UCBa)
Item I (&) I () (e)
—
23 bl 205 {.015 £a .15) -1 (.04 to ,25) -15 (.05 o .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)
53] co 1.0 {.5 to 1.0} 1.0 (.53 to 1.0} 1.0 (.55 to 1.0)
1d) (el L£)
2 Lo <19 (.05 to .75) .24 {.06 e 1.0) .29 {.0& to 1.00
3) ¥o .27 (.1 1o J75) <31 {1 te 1.0) 236 (.13 ta 1.0}
143 HD .58 (.34 to 1.0) .6 (.36 to 1.0) .E3 (.4 ®a 1.0)
is) =] 1.0 (.58 te 1,0) 1.0 (.6 to 1.0] 1.0 (.53 to 1.0)

.
Values are reunded frem caleulations based an Appendix A. A1l values are
based on skilled perscnnel {i.e., those with »6 months experience on the
tashs balng analyzed.

wa
20 = BHEP. KFs for BHEPe should be based on Table 20-20.

tr.lru:m— Interpolation between stated CHEFsS (and UCEs) for values of FHEFs
betwean those listed l& adequate for most PRA studies.
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Table 20-11 The K tator P Model: HEPa* for 1 1 olat
alarming closely in time** (from Table 11=13}
e BelP, ] far sach sssunristss [ARN] |ar complstaly dspedant st
of ot Whia ] suisessivaly sddranned by ibm cperator o=
s It} st L

1tem 0o 1
"

[th

1)

1

151

Wi & 001 001 00T LODE  .DOB  BIE = e - eon
[ S R R L e on
i W Lee0r  L0e1 008 084 (000 516 830 e - - .o &
th PR o1
e R S S
i =13 "

PE[F, | Sue sarh addiiiceal SN Beyund ‘6 - 3

13l aresn ®
el »an l a8

sal vl

am NEPs arw for Che fallups (0 indtists soms kind of Lniendsd cerrentive actisa
=ht, HEFR snclude

ot or ineorrest snd 18 analyzed uEing orber |
not be ineyeased LS Gonsiderstisn Ef werm

tha sffects of Siress and sbou
EF ot 10 ix sssigned Eo sach rr-:rll = Pe(F ). Damed wn compsis) an EF =f 30 for
FRF,T piettn approimately csrrect soer bounds for the
BSuROR WEs oo MIghi Lhey are soughly equizalent e 30ih-parsentils rather than the smel 3Ehoperoen-
tle bousds, Thus, wee of as £F of 10 for the mesn FTiF | velves provides & consesvillve culimaie

mince the lewss bousds are Dbisssd high.

PR withis waversl sscueds
£ migmais tu shich he sust

In whteh tvm o
e e EANRE TS

“Cremaiy i
within & t
salactively respond.

the mapmcted FriF] 1o lnitiate sctios tn sesponss to  Tandosly selested MO (a0 compiste iy

Gugmndunt sel of NSNE) in & SIGp SF ANNE cospeiing [41 lhe opsTALGT'E sttan
wean of the PriF s 40 & sow, with an uppes Limit of .34
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MEmERT RRET Frif i T = DIERTE
s @I k%S FoalisE el {ependence)
1. O~157 ]
2. 153 RO
SROE 1SS RO & HD
3. 3 RO
B8RO ————————- RGLHD
S —  ROSESR0 & LD (0D
L4 Wi oS
1554 RO
SR ———————————  RO&HD
§§ ———————  ROFPSHOHLU 3D
STh —————————  ROSESHOE LD i

14 i

(Bl & e I T)
ROFESRO & HD L 1RCD
(FeimdcdmiEiza L T)

(i) RO EE (Reactor Dperator) |, SRO: #4345 (Senior Reactor Operator)

551
AD

B £ (Shift Supervisor)
filiENEHE ) (Auxiliary Operatoer)

Hiy: @ fER (High Dependence) Ch: 5E%

U FERER (Shift Technical Advisor)

-

I# (Complete Dependence)

MD: thiEE (Moderate Dependence) LD : ETER (Low Dependencel

* o AOsIIS LI TEERBSITE L LOLL, FF - PRIR

TR L THBSEERET S 2L,
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Table 20-31 Approximate CHEPs and their UCBs for dependence levels®
given FAILURE on the preceding task (frem Table 7-3)

Levels
of
Dependence BHEPE
Item fal 14-1] ie)
(48] ZD** < .01 .05 (EF=5) +1 (EF=S)
(4] e} {£)
.15 (EP=3) -2 (EF=S) 225 (EPe5)
Lavels
of =
Dependance Mominal CHEPs and (Lower to Upper UCHs)
Item ta) [1-7] iel
12} Lo ,Uﬁl{,\?lﬁ to .|5'|| -1 (.04 o .28) «15 (.05 ta .5)
13} MO 15 (.04 o .5) .18 (.07 to .53) 23 1.1 to .55)
(L8] 1] S (.25 wo 1.0) .51 (.28 o 1.0) 55 (.3 te 1.0)
(5} co 1.¢ (.5 to 1.0) 1.0 (.53 to 1.0} 1.0 (.55 to 1.0)
{4) (] if)
) o 19 (.05 to .75) 24 (.06 to 1.0] «29 (.08 to 1.0)
131 ND AT {.1 o JT5) 31 (.1 te 1.0) «36 (.13 te 1.0)
a) HD .58 (.3 to 1.0) & (.36 to 1.0) «63 (.4 to 1.0)
i5) =] 1.0 [.%8 wo 1.0] 1.8 (.6 to 1.0} 1.0 (.63 te 1.0}

"Valuas are rousded from caloulations based on Appendix A. ALl values are
bagad om skilled personnal (i.e., those with 2& months experlence on the
tasks belng analyzed.

"2 - BNEP. IFs for GHEPa should be based on Tabls 20-20.

3
Linear Interpolation between stated CHEPw (and UCBa) for valuss of BHEPs
batwesn those listed is adequate for most PRA studies.
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Bt R USSR B OFHIEFIE L 2EnBROFmFEE =7,

(1) R OSHUER O TR FiE
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Table 20-8 Estimated probabilities of errors in recalling oral
instruction items not written down* {from Tabhle 15-1)

HEPs as a funceien of nusber of items to be

Humber of Oral Br(F] to recall Pr[F] to recall Pr[F] to recall
Instruction Iteme ites "N," order all items, order all items, order
or of recall not of recall mot of recall is
Perceptual Units important important important
fa} [§:3] {c}
HEE B L EF EER E

3 3 3

27 T T T 3
[E3] 3 3 .02 5 5
4} Ca 5 .04 L 5
i5) 5 5 o2 5 5

Oral instructions are general!

16) it .001 3 001 3 001 3
7} 2 000G 3 <007 3 01 3
[E3] 3 .02 5 .03 5 .06 5
a) 4 .06 5 .09 5 .2 5
{10} 5 2 5 | 5 .7 5

*It is asgumed that if more than five oral instruction items or perceptual
units are to be remenbered, the recipient will write them dewn. 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.

*iThe first column of HEPs (a) is for individual eral inetruction items,
@.9., the secend entry, .003 (item 2a), is the PriF] to recall the Becond
of two items, given that one itenm was recalled, and order is not im=
portant. The HEPs in the other columns for two or more oral instroction
itess are joint HEFs, e.g., the .004 in the second column of HEPs is the
Pr(F] to recall both of two items tc be remembered, when order is not
important. The .006 in the third column of HEPs is the FriF] to recall
both of twe items to be remembmred in the crder of performance specified.
For all columns, the EFE ara taken from Tabla 20-20 ae explained in
Chapter 15,

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

”m Fr[Fls in vows | and 6 are the same as the Pr(F] to initiate the
task.

HREEEORES SR

Table 20-4

imated probabilities of errors Ln recalling cral
inatruction itess mot wvritten down® (froe Tabls 15-1)

HEPs 88 & functios of pusber of Ltsws to be

Husber of Gral Pelr] to recall Felr) te recali  Prlr] to secall
Instruction Items Item "W, order all ftems, order
o of recall not of recall is

Farceptual Units iepoyrant Amporiant AEportant

Tten' (1]
[
Lo L 003 2 491 3 091 a
2 2 003 3 004 3 «00e 3
($3] 3 01 3 .02 5 .03 5
4 4 .03 L o4 s N 5
151 s .1 5 .2 3 “ 5

Oral instructions are genaral!

%} i L0601 ) oot ] 001 3
11 2 006 3 .007 3 01 3
(81 a o2 s 03 5 06 5
) 4 08 s .59 5 3 [
te} s & 5 3 3 7 5

“It i assused that If more than five oral instrectios itsms or perceptual
are to be remssbersd, the reviplent will write thes down. If oral
imstructions are writtea down, wee Table 20-85 for errors in preparstion
of written procedures and Table 20=7 for errors In their wse.

“*The first colusn of WiFw () Ls for individual eral instruction itess,
€.9., the sacond eatry, .00) (item 2a), i the PriF] to recall the sscond
af 1wo items, Given that oms Ltem was recslled, and order is mot is-
portant. The NEPs in the other colimne for two or more oral inetructiss
iteme are joint HEPe, @.g., the 004 in the second colusm of WEFs ls the
Prif] to racall beth of two Ltems to be resesbered, whan order is not
taportant. The 006 in the third colusn of HEPs is the Pr(¥] to recall
both of twe items te be remesbersd in the order of performance specified.
Tor all columns, the EFs ars teken fros Table 20-30 ss sxplained in
Chapter 15,

'
The term “Ltem® for this coluss iw the ususl designator for tabled
entries and doss Bot refer to an oral lnstsuctics ites.

*'he FriFis n xows 1 and 6 ace the sses as the Prif] to initiste the
ta
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Tehle 20-13 Estimated HEPs for selection errors for locally
ocperated valves (from Table 14-1)

Itamn Potential Errors HEF KF

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

(1)  clearly and unambigucusly labeled, sat apart 001 3
from valves that are similar in all of the

following: size and shape, state, and pres-

ence of tags*

{2) Clearly and unambiguously labaled, part of 003 3
a group of two or more valves that are simi-
lar in ene of the following: size and shape,
state, or prosance of tags*

{3) Unclearly or ambiguously labeled, set apart L0053
from valves that are similar in all of the
following: eize and shape, state, and
pregence of tage*

4) Unclearly or ambigucusly labeled, part of a 008 3
group of two or more valves that are simi-
lar in one of the following: size and
shape, state, or presence of tags*

(5) Unclearly or ambiguously labeled, part of a 1 3
group of two or more valves that are simi-
lar in all of the following: aize and
shape, state, and presence of tags®

*
Unless otherwime specified, Level 2 tagging is presumed.
If other levels of tagging are assessed, adjust the tabled
HEPs according to Table 20-15.

Table I0-13 Estimated HEPs for selectlion errors for locally
operated valves (from Table 14-1)

Item Potential Errors HEP EF

Making an error of melection in changlng or
reatoring a locally operated valve when the
valve to be manipulated is

(1) Clearly and unasbiguously labeled, set apart .001 3
from valves that are similar in all of the
" |following: asize and shape, state, and pres-
o _sunce of tags*

{2) Clearly and unamblgucusly labeled, part of L0032 3
a group of two or more valves that are simi-
lar in one of the following: =size and shape,

atate, of prasence of tags®

{3) Unclearly or asbiguously labeled, set spart <005 3
from valves that are sisilar in all of the
following: size and shape, mtate, and
presence of tags*

(4) Unclearly or ssbiguously labeled, part of a 008 3
group of two or more valves that are simi-
lar in one of the following: mize and
shapa, state, or presence of tags*

19) |Diiieaety s 1y labeled, part of & .01 3
group of two of sore valves that are simi-
lar in all of the following: s=ize and
chape, state, and presence of tagn®

“Unless othervise specified, Level 3 tagging is presumed.
If other lovels of tagging are assessed, adjust the tabled
HEP: according to Table 20-15.

& MHEI-FR L 1.g1-T
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Tabla 20-21

Approximate CHEFE and their UCEs for dependeace levels®
given FAILURE on the preceding task {from Table 7-3)

EBHEP8

Iten (a) ib) TSP e
§¥] Zove < .01 .05 (FF=3) .1 (EP=5)
—] 1d) {e) [§4]
“‘.IS (EF=5]) -2 (EF=5} «25 (EP=5)
Levels
of ¥
Dependence ‘ Hominal CHEPs and (Lower to Upper UCBs)
Iten (b} (¥=3]
12) Lo .05 (.015 to .15) -1 (.04 to .25) 215 (.05 to .5)
(3) ] L5 (.04 to .5) .18 (.07 to .53 .23 (.1 to .55)
| KX HD W5 (.35 te 1,00 ] .53 (.28 to 1.0) .55 (.3 te 1.0)
i5) co 1.€ (.5 te 1.0} 1.0 (.53 to 1.0) 1.0 (.55 to 1.0}
(d} (e} {f}
[¢3] LD .19 (.05 to .75) .24 (.06 to 1.0) 429 (.08 to 1.0}
(1) KD .27 (.1 to ,75) L31 {1 te 1.0) .36 (.13 to 1.0)
4} HD .58 (.34 to 1.0) 6 (.36 ta 1.0) .63 (.4 to 1.0)
(&3] co 1.0 (.58 to 1.0) 1.0 (.6 to 1.0} 1.0 (.63 to 1.0)

we
ZD = BHEF.

EFe for BHEPe should be based on Table 20-20.

“Values are rounded from caloulations based on Appendix A. All values are
based on skilled personnel (i.e., those with 6 monthe experience on the
tasks being analyzed.

'Linear interpelation between stated CHEPs {and UCHs) for values of BUEPs
betwean those listed is adequate for most PRA studies.

Table 20=%1 Approximate CHEPs éand their UCEz for dependence lavelg® =
given FAILURE cn the preceding task |from Table 7-3)
Levels
of
Dependence i BHEFS
Item ta) [13] e
i1 ED** < .01 .05 (EF=5) -1 [EF=5)
idy led [£3]
<15 (EF-5} -2 (Er=5) .25 (EF=5)
Levala
of P
Dependence Nominal CHEFs and (Lower te Upper UCBa)
It (L) e}
| ——
2y hes] LG5 [.015 to .15) -1 {.04 ta .25) 215 (.05 to .S}
{3} Mo 215 (.04 to .5} 12 (.07 to .53) +23 {.1 to .55]
(4} HD 5 {.25 to 1.0) .53 (.28 to 1.0) .55 {.3 to 1.0)
£:3] oo 1.0 (.5 e 1.0} 1.0 [.53 to 1.0} 1.0 (.55 to 1.0)
{d) (e} (£}
2] LD 19 (.05 to .75) «24 (.06 ta 1.0) <29 (.08 to 1.00
33 uo 27 1 +o 75) 231 LY ke 1.0) <32 112 ke 1.0)
4] HD .58 [.34 to 1.0) 6 (.36 to 1.0) -63 (.4 to 1.0)
5) =] 1.0 (.58 to 1.,0) 1.0 (.6 to 1.0) 1.0 (.63 to 1.0)

-\fa!.ues are rounded freom calculations based on Appendix A. All values are
based on skilled personnel [i.e., those with »6 months experience on the
tasks being analyzed.

-
20 = BHEP. EFs for EHEP2 should be based on Table 20-20.

t
Linear Interpolation between stated CHEFS (and UCBs) for values of EHEFs

between those listed 1s adequate for mest PRA studies,
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