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Human Error is simply some human output which is outside the
tolerances established by the system requirements in which the person
operates.
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o |f it does happen, which are the consequenses?.
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motivations behind it.

A model of a system Is an abstraction which reproduces
(simulates) symbolically the way in which the system
functions.
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— Errors of Sequence

» ERRORS OF COMMISSION
> Too Early.

— Timing Errors{

> Too Late.

o > Too Little.
Qualitative Errors{
> Too Much.
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Human actuations that require a cognitive process of understanding and
decision making, previous to do an action.
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* External.

*  Stressor.

* |nternal.
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« Knowledge based behaviour.
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$kill-Based Behavipgr: “In skill-based behavior there is a very
close coupling between the sensory input and the response action.
Skill~-based behavior does not directly depend on the complexity of
the task, but rather on the level of training and the degree of
practice in performing the task. While different factors may
influence the specific behavior of a particular individual, a
group of highly trained operators would be expected to perform
skill-based tasks expeditiously or even mechanistically with a
minisumn of mistakes. For rule- and knowledge—-based behavior, the
connection between sensory inputs and output actions is not as
direct as in skill-based behavior.” One primary characteristic of
skill~-based behavior is that no interpretation of the ssaning of a
display is required; the display must be completely unambiguots
with regard to the required action to take. Rassussen (1981
notes that skill-based behavior consists of the perforsance of
more or less stored patterns of behavior (e.g., sanual control of
fuel rod insertion and withdrawal, or operating a crane.

"Rulc-baud behavior is gov-rntd by a set of

di fference between the rulc-band and the lkiu-baud behaviors
stems fronm the degree of practice. [f the rules are not well
practiced, the human being has to consciously recall or check each
rule to be followed. Under these conditions the husan response is
expected to be less timely and more prone to mistakes, since
additional cognitive processes aust be called upon. The potential
for error results from problems with semory, the lack of
willingness to check each step in a procedure, and failwe to
perfora each and every step jn the procedure in the proper
sequence.” Rassussen (1981)F uses the teras rule-based behavior to
denote behavior that requires a more conscious effort (than is the
case for skill-based behavior) in following stcr.d (or written)
rules, e.9., calibrating an instrusent.

- ehavior: “When symptoms are ambiguous or
complex, the state of the plant is complicated by sultiple
failures or unusual events, or the instrusents given only an
indirect reuuno of the statc of the plant, the operator has to

Rassussen calls this knowledge-based
behavior. The performance of the husan being in this type of
behavior depends on his knowledge of the plant and his ability to
use that knowledge. This type of behavior is expected to be more
prone to mistakes or misjudgments and require more tise for the
appropriate action to be taken.” Rassussen (1981)#applin the
tera knowledge—based behavior to cases in which the situation is,
to some extent, unfamiliar-—that is, where considerably msore
cognition is involved in one’s deciding what to do.

compl ex cogniti ve procesm

# Rasmussen, J., Human Errors. A Taxonomy for Describing
Human Malfunction in Industrial Installations, Riso-M-2304,
Riso National laboratory, Roskilde, Denmark, August 1981.
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equipment that will terminate the accident.
TYPE4

Plant personnel, attempting to follow procedures, can make a mistake that aggravates the
situation or fails to terminate the accident.

TYPE S

By improvising, plant personnel can restore and operate initial unavailable equipment to
terminate an accident.
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Different techniques can be used within the SHARP framework,

Innovation can be employed when current techniques are deemed
Insufficient for adequately addressing the case under study.
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Breakdown

To develop a detailed description of important human interactions by
defining the key influence factors necessary to complete the modelling. The
human interaction modelling consists of a representation (e.g., qualitative
model), impact assessments and quantification.
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6. Quantification

To apply appropriate data or other quantification methods to assign probabilities

for the various interactions examined, determine sensitivities and establish
uncertainty ranges.

Documentation

To include all necessary information for getting a traceable, understandable, and
reproducible assessment.
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STEP 3

STEP 1 DETAIED ANALYSIS SR DOWH

DEFINITION REQUED

'

STEP 5 STEP 4
IMPACT ASSESSMENT ) AEPRESENTATION

Y

STEP 7 STEP 6 FURTNER EVALUATION
DOCUMENTATION | QUANTIFICATION REQUIRED?
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QUANTIFICATION
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o Operator Action Tree, OAT.

o Expanded Operator Action Tree, EXOAT.

e Confusion Matrix.
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SERIES S
PARALLEL S

TASK °A° = THE FIRST TASK

TASK “B° = THE SECOND TASK o |
a = PROBABILITY OF SUCCESSFUL PERFORMANCE OF TASK “A°

A = PROBABILITY OF UNSUCCESSFUL PERFORMANCE OF TASK °A°
bla = PROBABILITY OF SUCCESSFUL PERFORMANCE OF TASK “S° GIVEN a
Sla =PROBABILITY OF UNSUCCESSFUL PERFORMANCE OF TASK “B° GIVEN a
blA = PROBABILITY OF SUCCESSFUL PERFORMANCE OF TASK “B° GIVEN A
B|A = PROBABILITY OF UNSUCCESSFUL PERFORMANCE or TASK °3° GIVEN A
FOR THE SERIES SYSTEM: \
Pr(s] = a(dla)
Pr(F] = 1 - a(bla) = a(Bla) + A(bIA) + A(BIA)
FOR THE PARALLEL SYSTEM:
Pr(8] = 1 = A(BIA) = a(bla) + a(Bla) + A(bIA)
Pr(F] = A(BIA)
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» Application of SLIM-MAUD.

« Human congnitive reliability model for PRA analysis EPRI
Project RP 2170-3.
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“Technical basis and implementation guidelines for a technique for human event
analysis”.

CREAM

“Cognitive reliability and error analysis method”.

HITLINE

“Human interaction time line”.
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conclusions

o There always will be human failures and errors but their
amount and consequences may be limited by a good job.
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