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Construction of a New Human Error Risk Assessment
Model-Based on Fuzzy CREAM
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Abstract

According to statistics, human error plays a very important role in many

accidents. Hunan Reliability Assessment (HRA) is therefore necessary to be
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conducted before accidents. Among human reliability assessment methods, CREAM
is the technique that belongs to the second generation of HRA. It considers the
effects of the context for operators. Due to the absence of data, many scholars have
applied the fuzzy theory to CREAM. However, Fuzzy CREAM still has
shortcomings. That includes incapability of considering the relative importance of

variables, which leads to misjudge the human error probability.

To overcome the defect, this paper establishs a framework capable of
considering the relative importance of variables. So that the human error probability
can more accurately assessed. After a test case verification, it is judged that this
methodology does have the characteristics of considering the relative weight of each
variable. Thus, the new framework can provide more effective assessment of the

human error probability.
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4.1 FIFIFE PR
CPC Membership Level Intervals
| Adequacy of Deficient Inefficient Efficient Very Efficient
organization 0 35 65 100
. .. Incompatible Compatible Advantageous
2 Working conditions 0 50 100
Inappropriate Tolerable Adequate Supportive
3 Adequacy of MMI 0 35 65 100
4 Availability of Inappropriate Acceptable Appropriate
procedures and plans 0 50 100
5 Number of simultaneous More than. .. Matching . . . Fewer than . . .
goals 0 50 100
. . Continuously . . . Temporarily . . . Adequate
6  Available time 0 50 100
. Night Day Night
7  Time of day 0 D 2
Adequacy of training Inadequate Adequate limited Adequate High
8 .
and experience 0 50 100
ici Ineffici Effici Effici
9 Crew collaboration Deficient nefficient icient Very Efficient
0 35 65 100
D ENE b= RE= et
Note: 4?“—'5&—1 svr CPCs Iz » [ ?E%n P e
Strategic Tractical Opportunistic Scrambled
1 A
0.3
0 T T T T T T T h
53 48 43 38 33 28 23 -1.8 -13 0.2 03 0
[ﬁ[ 4.1 "S"F'}iﬁrﬂﬁi sabalk il
*.4.2 ISUFI:TF[ F[ el
strategic tactical ‘opportunistic scrambled
-5.3~-2.63 -2.62 ~-1.55 -1.54 ~-0.75 -0.74~0

'[‘?iﬁ% fzﬂﬁi 1 CPCI % CPC8 VHEEIREAT 0.02 5 i CPCO VAT 15,084 «
i RIS

1005 0.02+100x0.02+100 0.02 +100x 0.02 + 100 0.02 + 100 0.02 + 12 0.02
+100x0.02+0x0.84 = 14.24
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P 0 AR
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CPCs B Ve fo [ e VIF
IF 1 very efficient ' 0.8 | deficient 0.6
2 advantageous 0.67 | advantageous 0.67
3 supportive 0.8 | supportive 0.8
4 Appropriate 0.67 | Appropriate 0.67
5 Fewer than actual capacity 0.67 | Fewer than actual capacity 0.67
6 adequate 0.67 | adequate 0.67
7 day 0.88 | day 0.88
8 adequate with high experience | 0.67 | adequate with high experience 0.67
9 deficient 0.6 | very efficient 0.8
THEN | COCOM | opportunistic 0.6 strategic 0.6

Action Failure Probability

Strategic Opportunistic

233 4.3 43 .38 -3.3 -2.8 -2.3 -1.8 -1.3 08 03 0
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