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Human error prevention:  where we are and where do we need to go
” a space industry perspective”
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•Research Activity results for Flight Space System

•Other research needing
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INTRODUCTION 

Taylor Associates ApS
Joint
Research
Centre

– Space Shuttle 
Astronauts 
Interview

– Analysis of 
Incidents 
caused by 
human errors

– Guidelines to 
avoid human 
errors

– Root Cause 
Analysis
Methodology

– HRAM 
Tool set

– Methodology 
to define the 
design 
requirements 
to minimize / 
control human 
errors

(*)

(*) Thales Alenia Space Italy former name
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ARCHETYPE GUIDELINE ARCHETYPE GUIDELINE 

EXCLUDED EXCLUDED 
REGIMEREGIME

SHORT TIME REGIMESHORT TIME REGIME MIDMID--TIME REGIMETIME REGIME LONG/NO TIME LONG/NO TIME 
REGIMEREGIME

* Human
Action
Exclusion

∗Direct Single Action

∗Negligible Implementation 
Time

∗Chronological Tracking

∗Symptom Based Aids

∗Stereotypical Capture 
Prevention

∗Spatial and Time Reversal

∗Vigilance and Skill 
Maintenance

STIMULUS RESPONSESTIMULUS RESPONSE DECISION MAKINGDECISION MAKING ATTENTIONATTENTION
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Time available to perform the Time available to perform the 
tasktask

PARADIGM FOR HUMAN ERROR MINIMIZATION
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METHODOLOGY
FOR THE DEVELOPMENT

OF DETAILED DESIGN
RECOMMENDATION

HAZARD ANALYSIS

FMECA
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PARADIGM SIMPLE ACTION
ERROR TAXONOMY
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• EASY ACCESS TO PARADIGM AND TAXONOMIES THROUGH VISUALIZATION OF 
DEDICATED LISTS (E.G. TIME REGIME LIST, ERROR MODE LIST, ERROR CAUSE 
LIST, ETC.) 

• A EASY ACCESS TO EXPLANATION OF TERMS USED IN PARADIGM AND 
TAXONOMIES

• EASILY FIND THE LINK BETWEEN ERROR MODES AND CAUSES

• HELP THE ANALYST IN ASSOCIATING ERROR MODES AND CAUSES TO THE 
ACTIONS THAT THE OPERATOR HAS TO PERFORM AND IN IDENTIFYING THE 
APPROPRIATE RECOMMENDATIONS.

H.E.A.S.T. SOFTWARE TOOL
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H.E.A.S.T. SOFTWARE TOOL

COLUMBUS
ISS Manned Module

CASE APPLICATION
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H.E.A.S.T. Output - 2nd Sheet

H.E.A.S.T. Output - 3rd Sheet

H.E.A.S.T. SOFTWARE TOOL
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Application on Columbus

PURPOSE:

TO IDENTIFY DESIGN AND OPERATIONAL REQUIREMENTS 
TO REDUCE THE HUMAN ERRORS  PROBABILITY DURING 
THE MISSION OPERATIONS

APPLICATION:

DEDICATED HUMAN ERROR ANALYSYS HAS BEEN 
DEVELOPED TO SUPPORT THE SAFETY ANALYSIS FOR 
COLUMBUS PROGRAM.

13 OPERATIVE SCENARIO WITH 40  ERROR CAUSES HAVE 
BEEN ANALYSED 
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• IN THE EARLY PHASE, TO GENERATE GENERAL  REQUIREMENTS TO REDUCE 
THE HUMAN ERROR PROBABILITY DURING MISSION OPERATIONS

• DURING THE PROJECT DESIGN DEVELOPMENT PHASES TO IDENTIFY SPECIFIC 
HUMAN ERRORS AND RELEVANT CONTROLS.

• DURING THE EXPLOITATION PHASE  (i.e. ISS) HUMAN ERROR PREVENTION 
SHOULD BE ADOPTED TO MAINTAIN SAFETY STANDARD FOR CREW 
OPERATIONS

HUMAN ERROR ANALYSIS:

Flight design and relevant operations
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AS THE SAFETY OF A SYSTEM IS DESIGNED ACCORDING TO THE SAFETY 
ANALYSIS IN A SIMILAR WAY THE INTERFACES BETWEEN THE CREW AND 
THE SYSTEM/OPERATIONAL PROCEDURE SHOULD BE DEVELOPED 
TAKING INTO ACCOUNT THE RESULT OF THE “HUMAN ERROR ANALYSIS”

HUMAN ERROR ANALISYS SHOULD BE MANDATORY ANY TIME THE 
“HUMAN” IS INVOLVED IN CONTINGENCIES OR SAFETY CRITICAL 
OPERATIONS
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ARE WE FORGHETTING SOMETHING ON 
SAFETY?

product realization: no problem on Human
errors ?

THE 
RISK
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Following an NCR caused by the Human the relevant  root 
cause is identified and the corrective action implemented to 
avoid reoccurrence. Typically the Training is the major driver 
for corrective actions or in some case the procedures 
updating. This approach does not permit the avoidance of 
Human mistakes or the reduction of their effect but just to 
reduce temporarily the occurrence of a known situation.

Some techniques are used in some case (e.g. Poka Yoke) to 
prevent Human errors

Present status
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Avoid that the Human errors become ...

…eliminated one others will arrives

The challenge
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Work conditions (fatigue, 
speed, noise, 

temperature,…) 

TRAINING DEFICENCIES 

POOR 
PROCEDURES or 

toolings

NO CONSIDERATIONS OF 
HUMAN ERRORS 

CONSEQUENCES TO THE 
HARDWARE DURING MNF 

AND AIT 
POOR ATTENTION TO THE 

DESIGN WRT HUMAN ERRORS

The only way is to drain the swamps in which they 
breed 
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The new  approach

Typically not sufficient to reduce human errors : 

Change is necessary to reduce  the Human error 
with a different concept

Research in this field is necessary to improve
the Quality and the Safety of the final product
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