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Abstract

The possibility of human error in operation of nuclear power plant has been proved to
be one of the most important factors for safety analysis. This study established the HRA
methodology according to THERP steps for performing PRA (probabilistic risk assessment)
of nuclear power plants and made two sample calculations : Availibility of auxiliary diesel
generator, possibility of Davis-Bess #1 accident in 1985.
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—Operator response model

— Reponse-time correlations

— QAT (Operator Action Tree)

—Confusion mairix

—HCR (Human Cognitive Reliability) 7.4

— 8DT (Signal Detection Theory) 2 3

— SLIM {Success Likelihood Index Metho-
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— Ramsussen’s Mental Schematic Model
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Step No.or Task & Item No.l HEP &
Description UCBs
4.7 Verify diesel { ZD A_Failure to use Written 20- 6 %6 |0.5(,01 to.
set for aute procedure, . 25)
start B. Failure to use checkoff

provision properly
20-6#8{.5(11t 1.0)
C. Omit step 4.7, long list, check 20— 7% 2 i .003(.001 to
off used properly. .01)
D. Omit step 4.7, long list, check-| 20— 7# 4 | . 03)
off used improperly.
E. Omit step 4.7, procedures notl 20— 74#5 |.05( 01 to. 25)
used,
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B 3. Davis-Besseit 1 WHAL AIRFIMOE

E

A 7 AL %

2222w

01
01
01
01

01
01
01
01
01
01

01
01
0
01

135
.35
.35
T35
135
.40
- 41
-41:

t41:
c41
-4l
142
s 45—
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L

;51
. 52
- 55
. 58

100
129
.31
36
.37
.00
- 04

i3

-31
t44
200

MEP# 1 =&
%_12}.1 al E{uLE_E&l
SFRCS2] 3% 2%
MSIS# 1 23]
MSIVH# 2 =23
MFP# 2 E3

SFRCSHE # 1 545 (AFP# 1 A1 %)

F7A 7] Zgol &8 SFRCS4EAIE. AFP# 2 4%
B 2P Achie oy

SFRCSAE# 2 #A5A%

AFP#1 EH

AFP#2 E3

Z 714l 7] A ol 23 SFRCS 45415

PORV 7114}17;1

PORV zpglal
RS P‘—LH
SFP4541 %
AFP# 2 454
AFP# 1 4%+
“Piggyback” 2T 4£%5l4]

o

1

ot

E92)

k]

]:r. -D-

5

EEE 2

’r

SFRCS{Stem Feedwater Rupture Control System}
SFP(Startup Feedwater Pump)
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it 4. Davis-Bessef 1

LHDATY TN

Task Description Potential Human Error | E£4
Dizgnose the auto A, Fails to recall procedural items of diaguosis X
actuation of SFRCS B. Misdiagnose the auto actuation of SFRCS X
Actuate SFRCS |C. Fails 10 actuate SFRCS channels correctly | O ]
channel # 1 & 2
Check and correct 'D. Fails to check and correct the error in actuation | X
the error in actuation of of SFRCS
SFRCS
[ Dignose PORV condition | E. Fails to diagnose PORV condiion | X |
F. Misdiagnose PORY conditinn ¥
| Close PORV block valve | G. Fails to close PORV block vave | 0 |
[ Open $/G isolation valve | H. Fails to instruct orally to open | X |
#1&2 locally I. |1, Error in recalling oral instruction 0icn)
J. Fails to open S/G isolation valves # 1 &2 0
“Actuate SFP K. Fails to acwate SFPTTTTTTTTTXT]
| Actuate AFP # 1&2 | L. Fails to actuate AFP # 1&2 o
Es5. QITtSFREE At
AfE] INominal| Table Conditional HEP RF |4 4HEP
®m= | HEP | 20-) LD MD HD (MD)
A |.003 7 (2) . 003 . 003
B |.1 312} .1 .05 | 005
C |.003 {12(2) | . 00285 . 00247 . 0015 . 00257
D .05 22 (3] .05 .05
E 1.003 7 (2] . 003 . 003
F |.001 [¢(D . 001 .5 |.0005
G |.0005 |12 (5) . 00048 . 00043 . 00025 . 00043
H |.005 6 (4) . 005 . 005
I . 001 8 (1} 0 (CD} 0
J L0001 [ 12(8) L0001 . 00009 . 00005 . 00009
K 1.003 1120 . 003 . 003
L }.003 (1240 . 05285 . 1454 .b015 . 1454




H6. WiED U pius Ry (BEXS4HEL IS
PSF ¢]&41 LD MD HD

1 0.0082 | 0.0081 | 0.0081

2 0,0166 | 0.0165 | 0.0163

5 0.0435 | 0.0431 | 0.0417

10 0.0928 | 0.0914 | 0.0861

J3 4. Davis-Besseft 1 2EAAITDY A}
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{category) 2 723l T2 07 HRA-DATA
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9] #7}, Simulator data S-o} 7}LF 70|}
(3, 10, 16)

2) AHEH S A ey fstel 4

=3

4 3
A7h3} AT £ thE 2cle) oders 7l
5)

=]

o to

= 1] o dy
3) HEA (nominal valve) 8] Ut o F Ao FaEol nkodd 4= 91k wlqlo] FrlE]o]o} 3t
3 A H el Wl B sFe) Aa)HA] @t o (7, 13)
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