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Table 20-B Estimated probabilities of errors in recalling oral
instruction items not written down* (frow Table 15-1)

HEPs s& & fonction of number of items to ba r

Humber of Oral Fr[F] to recall Pr[F] to recall PrlF] to cecall
Instruction Items item "NW," order all items, order all items, order
or of recall not of recall not of recall is
1 Unite important important important

{a) ib] [T-1]
HEP EF HEP EF HEP EF

IOrxJ instructions arc detailed: I

~003 T 3

.01 3 5 5

.03 5 5 5

A 5 L) 5

Oral instructions are general:

(&) ida 001 3 2001 3 L0019 3
7 2 ane 3 .07 ) -o1 3
[1:3] 3 .02 5 .03 5 <06 5
{9) 4 06 5 .08 £l .2 5
(10} 5 3 5 e | 5 % 5

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

**The firat column of HEPs (a) is for individual oral irstruction lteme,
e.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-
portent. The HEPs in the other eolusns for two or more oral instruction
items are joint HEPs, e.g.. the .004 in the second column of HEFs is the
Pr[F] to recall both of two items to be remembered, whan order is not
important. TYhe .006 in the third column ot HEFs 1s the Fr(F| to recall
both of twa items to be remesbered in the order of parformance specified.
For all columns, tha EFE are taken from Table I0-20 ae explained in
Chapter 15.

‘The term "item” for this column is the usual designator for table
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
task.

¥—Fk F 1

IFICSHRBT DHESE : RHRIC X D EMIERRIORIFIC KT 5

Tarle ¥-8 Extimated prebabilitiss of wecore in rocalling aral
imSEruction AT rOt vritten down® {Crom Table 131

HEFS as o Funeifen of pumiser of Stomn te be

Humber of Ored erlr] 1o secadt PrlF] to gecari  Prlr] e secaaa
Inmtructica Items Liem ', oxder &11 ftews, oeder all itews, ordes
e af room

Poruepruel Units  ARPUELANG

2113 B HEE EE BER b8

. Sral ineeractions are dstadled: ]

[ .001 3 (] 3 01 3
(2} 7 T a D 3 008 E]
(&4] 1] o1 i .oz 5 03 5
(78] 4 0 5 08 5 5
(1] 5 A 3 2 3 o4 B
Dral instructions are genaral:

o b 3
[CH] 1 .01 E] oot E] 001 3
Iy k) ace 3 007 3 201 3
18] 3 o2 5 .03 5 06 5
L8] 4 e g o8 3 -t 3
el 5 - s -3 5 a2 B

*1t im spowmed that 4f meze than five arsl ingtiuctios dtems or pecceptusl
wnit= are to be romomberad, bhe resipient will writs them dowm. T csal
IMETCUETLaNe are writren down, ues Table 20-5 for errore in preparation

of wrliien procedures ard Tsble 230-7 fof @ECOre In their use.

4%he Elret oolunn of HEPe (a) ip fer Lndividasl cral instruction itese,
£.0., the mecond sntry, .O03 (item a|, i the Pr[F] te resall the ceoomd
of 190 llemE, glven CSAL Coe Liem was rece ena arder ts not io-
portant, The EBP= in the wiher columma for tve or mere cral Instraction
items are joint HEPs, e.g., the .004 in ths second molumn of HEPe fe tha
Prl#] to recall DTN of Iwo Ltems Lo be remesbered, wien orger is Aot
inportant. The 00§ in the third coluns of EFs is the Pe(P] to cecall
Beth of fua ikense £5 ho remembered In the oedar of peyfermancs spasified,
Foxr all columns, the EPs are teken from Table 20-20 2s explaimed ia
Chaptar 15,

Tha tarn "itan® for this eoluns i= the ueual designator for tablad
entries svd doos DO TATEX 0 an oral instrecticn item.

"2hs pe(Pls dn weue 1 and & ars the same ae the PriF] te faltlate the
task

BEAORFLIHEREOBRANLAMTE 1A,
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Table 20-13 Estimated HEPs for gselection errors for locslly

spatitadividvay | Frelifubie 18-1) Table 20-13 Estimsted HEPs for selectlon orrors for locally
oparated walves {from Table 14-13

Item Potential Errors HEF ET
ERATS Eotentis] Errors HEE  EF
Making an error of selection in changing or
restoring a locally operated valve when the Making an errcr of melsctlon in changing or
valve to be manipulated is xeatoring a locally cperated valwe when the

valve to be manipulated is
{1} Clearly and unambiguously labeled, set apart 001 3

from valves that are similar in all of the G Clearly and unambiguowely lakelsd, set apart L0013
following: size and shape, state, and pras- from valves thel are zimilar in all of the
ence of tags* '|rc.11.uu-1nu.- size and shape, state, and pres—

lenen of tagew
{2} clearly and unambiguously labeled, part of L0033
a group of two or more valves that are simi- 2 Clearly and unambiguousiy lebeled, pert of L0033
lar in one of the following: size and shape, a groop of twe ar more valves that sre mimi-
state, or presence of tags* lar in coe of the following: clze and chape,
state, or prosence of tags*
{3} Unclearly or ambiguonsly labeled, set apart 005 3 .
from valves that ave similar in a1l of the (3} Unclearly or asbiguously labeled, sei apart (003 3
following: elze and shape, state, and frem walves that are similar in all of the
* following: size and shape, state, and
presence of tags’ preasence of taca*
4) Unclearly or ambiguously labeled, part of a L0083

(4] Unelearly or ambigasusly labeled, part of a JDOE 1
growp of two ox more valves that are simi-
lar in gne Of the following: aiza and
ehaps, etate, or prosonce of tager

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

{5} Unclearly or ambiguously labeled, part of a 01 3 (51
group of two or more valves that are simi-
lar in all of the following: aize and
shape, state, and presence of tags*

Unclearly or ambiguously labeled, part of = i ; -
orann AT tun AT NAve Ualues That are eimi-

3ar in all of the £ollewing: siza and

ohape, state, end prezence of taga®

Unless otherwise specified, Level 2 tagging is presumed. “Unless otherwice speeified, Level I tagging fe presumed.
If other levels of tagging are assessed, adjust the tabled If other levels of tagging are apsessed, adjust the tabled
HEPs according to Table 20-15. HEPs according to Table 20-13.

BEAONEIFERE ORI AT EEA,
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Table 20-21 Approximate CHEPe and their UCEs for dependence lovels®
given FAILURE on the preceding task (from Table 7-3)

Levels
of
Dependence
Iten [1:7] iel
S F] ZDe* $ .01 05 (EF=5) .1 [EF=5)
. () (el {£]
I’?|.|5 (EF=5) .2 (EP=5) +25 (EF=5]
Levels
of ¥
Dependence Mominal CEEPg and (Lower to Upper UCBs)
Item I:::I (b} tel
i2) LD .08 (.015 to .15) <1 {.04 o .25) 15 (.05 to .5)
[£3] 0] .15 (.04 to .5) .19 (.07 to .53) +23 (.1 to .55}
Y] HD .5 (.25 t0 1.0) ] .53 (.28 to 1.0} .55 (.3 te 1.0)
i5) (=i} 1.0 {.5 to 1.0) 1.0 (.53 o 1.0) 1.0 (.55 to 1.0}
(d) [£3] (£)
(2) LD +19 (.05 to .75) «24 (.06 to 1.0} «29 (.08 te 1.0}
1) ] .27 (.1 to .75) 23 L. te 1.0} 236 (.13 to 1.0)
(L)) HD .58 {.34 to 1.0) L6 (.36 te 1,00 63 (.4 to 1.0)
(5) o 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 »6 months experience on the
tagks being analyzed,

we
ZD = BHEP. EPs for BHEPs should be based on Table 20-20.

'Linm interpolation between stated CHEPs (and UCBs) for values of BHEPs
betwesn those listed is adequate for most FRA studies.

Table 20=21 Approximate CHEP and their UCEs for dependunce lewvelg®
given FAILURE on the preceding task {from Table 7-3)

Levels
of
Dependence BHEFS
Pl R e P |
Item {b) (3]
(15 EZD*s < .01 <05 ' {EF=5) -1 [EF=5)
[1:3) {e) (£}
.15 (EP-5) .2 (EF=5) .25 (Ema5)
Levels
of §
Dependence Wominal CHEFs and (Lower toc Upper UCBa)
Item I (&) l {B) fe)
| T
23 i) .05 {.015 ta .15) -1 (.04 to .25) «15:{.05 to .5)
{3} MO .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 ta 1.0)
5] (=] 1.0 .5 w0 1.0} 1.0 [.53 to 1.0} 1.0 (.55 wo 1.0)
{d) ie} (£}
(+3] L <19 {.0% to .75) «24 (.06 e 1.0) .29 (.08 to 1.00
3) Mo 27 {1 e .75) 31 (.1 te 1.0) <36 (.13 ta 1.0)
4} HD .58 (.34 to 1.0) .6 (.36 to 1.0) -E3 (.4 ta 1.0)
(3] =] 1.0 (.58 to 1.,0) 1.0 (.6 to 1.0] 1.0 (.63 to 1.0)

.
Valuea are reunded from caleulations based an Appendix A. A1l values are
based on skilled perscinel [i.e., those with »6 months experience ca: the
tasks balng analyzed.

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

tr.lru--nu— interpolation between stated CHEPs (and UCSs) for values of EHEPS
between those listed l& adegquate for most PRA studies,
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DELh T e r

FERE S I i

TR S h b & A
O S Pr (i |
W | e 05 sl S Juny = LESn | e i = i
e sadsadm = B2 e, = 2
b |mos L — Pr (F o Foy D) = 1.0
() n:¥7H¥ 27 ORISR

P H AL D SRR

: Zero Dependence (EBEE+¥ m

: Low Dependence fEIREE{E

: Moderate Dependence {if J&FE b
: High Dependence it B

: Complete Dependence 52 £t

ggsEHlg ="
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Table 20-21 The K lator Modal: HEFa* for unciat
alarming closely in time** (from Table 11-13)
Mt PelP 1 (90 ssok ssauncistes (AER] (o complataly depecdant st
ot bl L ool gt M st S
i i
.
i )
1at
21 3
I . HOM G0 GO 00K - - s e e s
(L1} L SR e o e JoE
[ L3 J00N o B0 ool . oo
17k ? B8N Joed 802 1) bo8
i} u R
151 % Lo01 081 601 LODs .00
iy o B e * S "
i =18 o
[IETRT=" s
h[lAI for sach additiomal AN Beyond 8 - I%
H3 e =

T2 WEPm mse fox tie falluts 46 inftlats moes kind of inisnded corvertive sciisa an secuizwd. Tha
actlun carsied cub 4y e CHFTCT OT [nevrrect snd ls anilyesd uElng other ishivs. The HEFR tsclide
the wfferis of siress and should Dot bo inciesscd is conslderstion of sirmas affedis

P of 10 Ga manigaed o wach PEIT ) o FEIT, ). Based h compuier misuiation, use af an EF st 00 fur
FAIT,1 piaddn appreaiuately corsect wpoms wunda 0T the YIS parvantile. The corrasposdiig Teeet
Smande are oo high; thay ase Foughly squivalest v 20th-percastils Fatbar than the ssesl SEhogeecen:
1. bousds, Thes, tee of as EF of 0 for ihe sesn FriF | salves provides a cossesvative estisaty
since the lewss bowids ase hisssd Righ.

~Cionaly In Eiae® rafars to cames In which teo o mote W

Sithin & tisw puziod soch that the opeeatnr perceless thes ss & Group of signils bo whi
Bactively respomd.

"FiIF,1 a ise wapected PelF] 10 INITIATE AFUIGR in Tasgoms in 4 randely

tapmndunt SaT I ASNE! [N 8 §rocp Gf MiNe crmpriing Dol lbe OpREITET’E att

e of the PE(F s in & Tow, Witk an wger liwit of 3%
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Z)R-F 15T 2 54

{HFEEAT 3 5IF

FREHE

Hlr T MEILHCIcEBMNTE SRR R I FEEORE AR Lt

(NUREG/CR-127870 & o3 Jifl)

NTWH LD 77 ¥ Mok 3)

() HILRET Frir Fic T ¥ & OERRTE
ot ] L5 T b OIS (Dependence)
L. O~1%y RO
2. 143 RO
SROJLIASS RO & HD
3 543 RO
SR ——————— 'ROLHD
5§ ——————————  ROFTSRO&LD X [3MD
14 Mo
L 154% RO
SR} ——————— RO HD
B s ko0 HTD
ST ——————— ROSPSR0 & LD (330

(F2lr & ARz S0 T)
ROSESHO & HD R 12CD
(FEMIAC AR IRz L T)
L4 it aoan,

(iE) RO : 35 (Reactor Operator) , SRO : LEEEVEH (Senior Reactor Operator)
M (Shifi Supery ), STA: Y5 HBrmiifs (Shift Technical Advisor)

: flifERERE R (Auxiliary Operator)

: ERTER (High Dependence) €0 : iR (Complete Dependence)

MD o PER (Moderate Dependence) LD EREE {Low Dependence)

* o AOsIE54LME THERRB A HIRFTE b DL L, 77 MR
T L THBEARETSZ &,
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Table 20-31 Approximate CHEPs and their UCEs for dependence levels®
given FAILURE on the preceding task (from Table 7-3)

Lavels
of
Dependence BHEPE
Item fal [4:3] iel
(48] ZD** < .0 .05 [EF=5) «1 (EF=S}
id] e} L£]
215 {EP=S) -2 (EF=S) 225 (Er=5}
Lavels
of p
Dependence Wominal CHEPs and {Lower to Upper UCBs)
Item (a) [1:3] iel
(3] Lo .05'{,0‘5 te .|51| -1 (.04 vo .2%) .15 (.05 to .5)
13) HD <15 (.04 to .5) 218 (.07 to .53) «23 (.1 to .55)
4l (4] 5 (.25 e 1.0) +53 (.28 vo 1,00 55 (.3 te 1.0)
5} o 1.0 (.5 to 1.0} 1.0 (.53 vo 1.0] 1.0 (.55 to 1.0}
14} le) i£}
2) o 19 (.05 to .75) .24 (.06 to 1.0) «29 (.08 to 1.0)
3] HD .27 {.1 to .75) <3 (.1 to 1.0] 36 (.13 t0 1.0)
i4) HD .58 (.34 to 1.0) & (.36 to 1.0) +63 (.4 ta 1.0)
is) o 1.0 [.%8 wo 1.0] 1.0 (.6 ta 1.0} 1.0 {.63 1o 1.0)

“Values ars rousded from calculatlons based on Appendix A. ALl values are
baged on skilled personnel (i.e., those with 26 months experience on the
tasks being analyszed.

**2D - BNEP. IPa for BHEPa should be bassd on Table 20-20.

*
Linear interpolation between stated CHEPs (and UCBa) for values of BHEPs
batwean those listed is adequats for most FiRA studies.
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FAR—A RSN T WDIEEF AT 2. THERPF RO FIRITERD
BUTHD,

(a) MEATEMR CREORE :
LERECED SR ERO K L RERM OERTEE L, BIE
BORAPLALAARYE, BITCLEREFLRETRET
B
AR LSO T, ZAF— AORERIC X 5 BBIRE
TRAESORATHERNIT PERE | EEERIT CwEE
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OWREIT Fol® . FHEOWMET WYY LERE
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¥ fffF FEF AR
{EffAE Fyitd
Pt fy =
BT MREELZE L
ST

FEMTHNTWSEAFS RFEMBEOARBRESL A b L
AT 77 2 RURHERRE Lok 1 RUE 2I0FT,

WEE O F A7 FTO M T kM oERE, EERICL-TO
SHEOEREE (BE, B Y oERRE, Y270k, v~ v
A H—=Tx—ANY), RENREE (B8, ARSIl THERE
NAMBEVAFL) LA kLA LY OFTFBEEEFIC LTk
E<HBEND,

FEMTOANBERDA ML AT 7 2 X OREOEZHIZON
T, UTFiowt,

1. AR LA L<D4E
Ea—w>xTF—n K7 v ¥ (NREG/CR-1278) @
THERP(Technique for Human Error Rate Prediction) Tif, {E¥&
BEILE LT, 4902 hL AL ULASEL, Fh 600 LM
EfR (ARCATZ 72 7)) EFFELE, £OEMICOVTE, #
2 by o

ERANBEVNBESEIET AV ERICR Y, BioERATIR Y
WA AR OBE W EERITEAOBMIIE STV A T
TWAHICHF A7 FTOWYELRDI-0, TOERICHH HEEE
HEWELTWA, £, BBICA FLRAL-ULERVESIE, #
RHREBE LD RS A7 EBTICEECHELEDZ Lk,
EfEZAOCTEIHMEZER T 5.

feds, FEFHE T, EEAIC L5 BREROBEEOEMTRES ik
SR TWA W, WIERKIT s oE48RT5, £
Fo, BEEOWMENFERIFEHFICE--BREORETHL LD
b, FAMLALSLD [ERAIERE] 2B/IRT5,

AEVBRARESR OFETFIEICTHERPFEZ A Lz, BUTIc#{ER
BB ORI R R ORI Fik L IR0l FE LR T,

1 DO B B FE O ERA oy 2 7124

THERPFE T,
O TEMETT 5. ERALICER T 57— # 1%, NUREG/CR-12780 7 —
FR—R RIS N TWHEEF AT 5. THERPFIEOFIRIZRD
B THS,

(a) AT Seftk B OMBE DRYE :
YR ECED S MEROH L BERM ORFE L, BiE
BOA PLALAAE, BITICSERFHLEELRET 5.

EFEL MO0 T, ZAF—LORERIC L 2HBEWRE
ITRAEEOBATHEANIT (PEE |, TR CRET
LEE, 7o, FHEOPRIBEIEEGSERSORLNID
BER —WEEEME WIRE , BER - YEEEME
R LEBIE.

* AR LARLAZONT I, RRMBRESOBE0 5 BT
OW|EIL Fol , FHEORET WY LERE

[BAETE L 2 b LR it
¥ ffety R
e frl
thifefs L
AT I
SEAE{EAT

W 7 04
AR IORED
FEH L LT, THERP FiEiz X
BRPLRVAEBELT
REL TS ARREREN,
FEEHERRDZEER
fREkBLTD (Had
o KR & DHEAFIZOW
THRENOHHE 3.1, L. g1 &
OHEBRIZTERL TWEED
FRE TIRHRBAFERLT

VAR LY,
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Table 20-8 Estimated probabilities of errors in recalling eral
instruction items not written down* |(frem Table 15-1)

HEPS as a function of nusber of items to be

Humber of Oral Fr[F] te recall Tr[F] to recall Pe[F] to recall

Instruction Items item "N," order all items, order all items, crder
oF of recall not of recall not of recall is

Perceptual Unite important important important

fa) [§:3] {cl
HER ET HEP Er HEF EF

3 3 3

T 0% T 3 k]

{3) 3 01 3 5 5
(4} 4 .03 5 5 H
{5} 5 1 5 5 5

oral instructions are genezali

{3} ks 001 3 001 3 o0t 3
71 2 006G 3 <007 3 01 3
(8} 3 .02 ] .03 5 .06 5
9} Ll .06 5 .09 5 o | L
{10} 5 -2 5 3 5 .7 5

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

*The first column of HEPg (a) is for individual oral inetruction items,
®.0., the second entry, .003 (item 2a), is the PriF] to recall the second
of two ltems, given that one itenm 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
Br[F] to recall beth of two items to be remembered, when order is not
important. The .006 in the third column of HEPs is the Pr[P] to recall
both of two items to be remembared in the crder of performsnce specified.
For all colusns, the EFs ara taken from Tabla 20-20 ae explained in
Chapter 15,

*Ihe term mitemt for this column is the osual designator for tabled
entries and does pot refer to an oral lnstruction item.

e Pr(Fls in rows 1 and 6 are the same as the Pr[F] to initiate the

sk,

Table 70-8 Fstinsted probabilitiss of errors in rasalling oral
instruction items not writbten down® (from Table 15-1]

HEPw as & E ion of pumber of items to be b ¥
Number of Oral ¥zl¥] to recall Pri¥] te rocali Fr[F] to recall
Instruction Items item *W," order all items, order all items, crder
or of recall not  of recall not of recall im
1 Units important Loportant important
It tal (b1 ted
EP Er HEE 3 HER zF

I [4¥] 1 2001

] 2001 3 £001 3
12} E L003 3 004 3 ICTT) 3
(3 i 0 3 .02 5 .03 5
(£} 4 O3 5 04 8 ) 5
15 B -1 5 -2 5 A4 s

oOral instructions are gemeral:

a1 i 001 E oo 3 .o01 3
(28] 2 008 2 007 3 A1 3
8} 3 02 5 .03 5 08 5
{9) 4 -06 5 08 5 .2 5
{10} s a2 5 .3 5 ] 5

*it in assumsd that if mevs than five oral instructiom itess or perseptual
units are to be remembered, the reciplent will write them down. If oral
instructions are written down, nse Tabls 20-5 for arrers im prepavation
of written procedurss and Tabla 20-7 for orrors in thedr aam.

**The first column of HEFm (a) Ls for Individunl cral imstruction ltems,
#.9., the second entry, .003 (item 2a), is ths Pr[F] to recall the second
of two itemp, given that ane iten was recalled, and ordar is not im-
portant. The HEFs in the other columms for two or more oral instruction
items are joint EEPS, 0.g., the .004 in the second coluan of NEFs inm the
Pr[F] to recall both of two items to be remombered, when crder ia not
important. The .006 in the third oolusn of MEPs ic the Pr to recall
both of twe items to be cesembared in the crder of performance spacifisd.
For all columns, the Efw are teken fros Table 20-20 as explained in
Chapter 15.

3
The term "item" for this column is the usual designator for tabled
entries and does Bet refer to an eral instructicn item.

”l‘ha Pr[Fis in rows 1 and & are the same as the Pr[F] te initiats the
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Tehle 20-13 Estimated HEPs for selection erross for losally
ocperatad valves (from Table 14-1)

Item Fotential Errors HEF EF

Making an error of selection 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 walves that are similar in all of the

following: size and shape, state, and pras-

enca of tags*

{2) Clearly and unambiguously labaled, part of 003 3
a group of two or more valves that sre simi-
lar in one of the following: size and shaps,
state, or prasence of tags*

{1) Unclearly or ambiguously labeled, set apart 005 3
frem valves that are zimilar in all of the
following: eize and shape, state, and
presence of tage*

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

{5) Unclesrly or ambiguously labeled, part of a 01 3
group of two or more valves that are simi-
lar in all of the following: asize and
shape, state, and presence of tags*

*

Unless ctherwiee 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 Estimacted HEPs for selection errors for locally
operated valves (from Table 14-1)

Item Potential Errcrs HEF _EF

Meking an error of selection in changing or
restoring a locally cperated valve whem the
walve to be manipulated is

1] clearly and unambiguously labeled, set apart L0071 3
from valves that are similar in all of the
foliowing: size and shape, state, and pras-

{2) cClearly and unambiguously labeled, part of 003 3
a group of two or more valves that are simi-
lar in one of the following: size and shaps,

state, or prasence of taga*

{3) Unclearly or ambiguously labeled, set apart 005 3
from walves that are similar in all of thae
following: size and shape, stats, and
presence of tags*

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

(8] Unclearly or ambiguously labeled, part of a .01 3
group of two or more valves that are simi-
lar in all of the following: size and
shape, state, and precence of tags™

*

Unless otherwise specified, Level 2 tagging is presused.
If other levels of tagging are assessed, adjust the tabled
HEF:2 according to Table 20-15,
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Table 20-21 Approximate CHEFs and their UCBs for dependence levels*
given FAILURE on the preceding task {from Table 7-3)

BHEPs

Iten la) [§:1] o]

(n Zov £ .01 .05 (FF=5) <1 (EF=5)
- d) te) 4]
'_".IS (EP=5) -2 {(EF=5} .25 (BP=5)

Wominal CHEPs and (Lower to Upper UCBa)'

Item () )
(2] LD .08 (.015 to .15) o1 (.04 to .25) 15 (.05 to .5)
3) MD 15 (.04 to .5) .19 (.07 to .53) «23 (.1 to .55)

s HD 50,35 to 1,00 ] .53 (.28 v 1.0) .58 (.3 to 1.0)
() = 1.0 (.5 %5 1.0} 1.0 (.53 to 1.0) 1.0 (.55 to 1.0}

td) te} (£)
(2) LD 19 (.05 te .75) .24 (.06 to 1.0) .29 (.08 o 1.0}
3] L .27 (.1 to 75) 31 (.1 to 1.0) +36 (.13 to 1.0}
a) HD .58 (.34 to 1.0} & (.36 te 1.0) «63 (.4 to 1.0)
(51 o 1.0 (.58 wo 1.0} 1.0 (.6 to 1.0) 1.0 (.83 te 1.0)

‘Va!.ues are rounded from calculations based on Appendix A. ALl values are
based on skilled personnel (i.e., those with »6 monthe experience on the
tasks being analyzed.

e
2D = BHEP. EFs for BHEP: should be based on Table 20-20.

*Linear interpolation between stated CHEPs {and UCHs) for valums of BHEPs
betwean those listed is adequate for most PRA studies.

Table 2Z0=Z1 Approximate CHEPs and their UCEs for dependence levelg® -
given FAILURE on the preceding task {from Table 7-3)
Levels
of [
Dependence BHEFS
Iten 1) {e)
i ED** .05 (EF=5) -1 |EF=5)
1d) le) (£]
.15 {EP-5) 2 (EF=5) -25 (Ep=5)
Levels
of +
Dependence HMominal CHEFg and (Lower to Upper UCBa)

Item I (a) I (] fe)
b e

23 Lo <05 (.015 £a .15) 21 (.04 #a .28) 151,05 o .5)
3} MD L15 (.04 to .5} L19 (.07 to ,53) +23 {.1 to .55}
1[1} HD 5 {.25 te 1.0) .53 (.28 to 1.0) .58 1.3 to 1.0}
15) oo 1.0 (.5 w6 1,0} 1.0 {.53 to 1.0) 1.0 (.55 to 1.0)
1d) le) (£}
(21 LD 219 (05 to .75) .24 (.06 to 1.0] <29 (.08 to 1.0}
13} o 27 {1 4o ,75) 3 LY to 1.0) 238 {.13 to 1.0)
4] HD .58 (.34 te 1.0) 6 (.36 to 1.0} <63 [.4 to 1.0)
{s) =1} 1.0 (.58 to 1,0) 1.0 (.6 to 1.0] 1.0 (.62 to 1.0}

*
Values are reunded from calculations based an Appendix A. All values are
based on skilled persomnel [(i.e., those with »6 months experience on the
tasks belng analyzed.

o
20 = BEEP. EFs for EHEPs should be based on Table 20-20.
t

Linear interpolation between stated CHEPS (and UCHs) for values of BHEFS
between those listed lp adequate for most PRA studies,
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