

	Event Title:
	Tracking #:

	Investigator(s):
	Date of Event:

	Area:
	Associated Report(s):

	Performance Mode:
	Causal Codes:

	Sponsoring Manager:
	Event Time:

	Error Description:

	Context:

	
(Tell the story from the perspective of the worker. The inside the tunnel view of the event. Try to spell out clearly what they did or did not know and why their decisions made sense to them)






[bookmark: _GoBack]





	Pictures/Sketches:
(Include any pictures here that will help to explain the situation)












	Recommendations:
1. (List out the recommendations here and ensure they mitigate the organizational weaknesses, error precursors)



 






	HPI Tools 
	Appropriate?
	Used?
	Effective?
	Why or Why Not?

	(Self-Check)
	(Yes)
	(No)
	(N/A)
	(Self-check has not been incorporated)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


		Common Organizational Weaknesses 

	Training
	(Why?)
	Procedure Development or Use
	(Why?)

	Communications
	(See p. 5 for definitions)
	Supervisory Involvement
	

	Planning & Scheduling
	
	Organizational Interfaces
	

	Design or Process Change
	
	Work Practices
	

	Values, Priorities, Policies
	
	Other
	


 Error Precursors

	Task Demands
	Individual Capabilities

	|_|
	Time Pressure
	|_|
	Unfamiliar with task/ First time

	|_|
	High Workload (Memory Requirements)
	|_|
	Lack of knowledge (mental model)

	|_|
	Simultaneous, multiple tasks
	|_|
	New technique not used before

	|_|
	Repetitive actions, monotonous
	|_|
	Imprecise communication habits

	|_|
	Irrecoverable acts
	|_|
	Lack of proficiency / Inexperience

	|_|
	Interpretation requirements
	|_|
	Indistinct problem solving skills

	|_|
	Unclear goals, roles & responsibilities
	|_|
	Hazardous attitude for critical task

	|_|
	Lack of or unclear standards
	|_|
	Illness / Fatigue

	Work Environment
	Human Nature

	|_|
	Distractions / Interruptions
	|_|
	Stress

	|_|
	Changes / Departures from Routine
	|_|
	Habit patterns

	|_|
	Confusing displays or controls
	|_|
	Assumptions (inaccurate mental picture) 

	|_|
	Workarounds / OOS instruments
	|_|
	Complacency / Overconfidence

	|_|
	Hidden system response
	|_|
	Mindset (tuned to see)

	|_|
	Unexpected equipment conditions
	|_|
	Inaccurate risk perception (Pollyanna)

	|_|
	Lack of alternative indication
	|_|
	Mental shortcuts (biases)

	|_|
	Personality Conflicts
	|_|
	Limited short-term memory




Human Performance Evaluation Worksheet Instructions
Event Title:			Enter a short title of the associated event 
Tracking #:			Enter a tracking number if applicable.
Investigator(s):		Enter names of those investigating the event
Date of Event:			Enter the date the event occurred
Area:			Enter the area the event occurred
Associated Reports:		Enter any associated reports to this event
Performance Mode:	Performance Mode -Determine the performance mode (Skill, Rule, or Knowledge Based) the worker was in for the given error being evaluated.  (See Page 6)
Causal Codes:	Refer to the DOE Cause Guide ‘Causal Analysis Tree (CAT)’ for applicable cause codes, (See Page 9)
Sponsoring Manager:		Enter the name of the sponsoring manager
Event Time:		Enter the time the event occurred
Error Description:		Enter a short description of the error that initiated the event
Context:	Tell the full story of the event that occurred from the perspective of the worker that was closest to the event with all related information
Pictures/Sketches:  	Attach any pictures or sketches of the event in this cell. It is very helpful to add annotations to the picture to explain context
Recommendations:	Enter recommendations from this investigation in this cell.  Refer to pages 7 and 8 for some proven corrective actions to consider
HPI Tools:	Enter any tools that were utilized prior to the event and discuss why they were effective or ineffective.  Then list any tools you believe should be utilized in the future and discuss why. (See DOE Human Performance Tools Manual)
Common Organizational                                                                                                                   Weaknesses: 			Mark any organizational weaknesses and explain why (see pg. 5)
Error Precursors:	Error Precursors – see page 4 for a complete list.  Check those significant error precursors that apply and provide a brief factual explanation of why they apply.
HPI Tools:	Human Performance Tools for Individuals and Teams (see DOE Human Performance Tools Manual)	

[bookmark: Attachment_2_title]Error Precursors * 
	Driver
Code
	1 – TASK DEMANDS
	Driver
Code
	3 – INDIVIDUAL CAPABILITIES

	1A -Time Pressure (in a hurry)
	3A -Unfamiliarity with task/ First time

	1B –High workload (memory requirements)
	3B -Lack of knowledge (faulty mental model)

	1C -Simultaneous, multiple tasks
	3C -New technique not used before

	1D -Repetitive actions/Monotony
	3D -Imprecise communication habits

	1E -Irreversible actions
	3E -Lack of proficiency; Inexperience

	1F -Interpretation requirements 
	3F -Indistinct problem-solving skills

	1G -Unclear goals, roles, or responsibilities
	3G -“Can do” attitude for safety-critical task

	1H -Lack of or unclear standards
	3H -Illness or fatigue; general health

	1I -Confusing procedure/Vague guidance
	3I -Unawareness of critical parameters

	1J -Excessive communication requirements
	3J -Inappropriate values

	1K -Delays: idle time
	3K -Major life event; medical, financial, emotional

	1L -Complexity/High information flow
	3L -Poor manual dexterity

	1M -Excessive time on task
	3M -Low self-esteem; moody

	1N –Long-term monitoring
	3N -Questionable ethics (bends the rules)

	
	3O -Sense of Control. Learned helplessness

	
	3P -Personality type

	Driver
Code
	2 – WORK ENVIRONMENT
	Driver
Code
	4 – NATURAL TENDENCIES/HUMAN NATURE

	2A – Distractions/Interruptions
	4A –Stress

	2B -Changes/Departure from routine
	4B -Habit patterns

	2C -Confusing displays/controls
	4C –Assumptions

	2D -Work-arounds/OOS instrumentation
	4D -Complacency/Overconfidence

	2E -Hidden system responses
	4E -Mind set (intentions)

	2F -Unexpected equipment conditions
	4F –Inaccurate risk perception

	2G -Lack of alternative indication
	4G -Mental shortcuts or biases

	2H -Personality conflicts
	4H -Limited short-term memory

	2I -Back shift or recent shift change
	4I -Pollyanna effect

	2J -Excessive degree of group cohesiveness
	4J -Limited perspective (bounded rationality)

	2K -Production overemphasis
	4K -Avoidance of mental strain

	2L -Adverse physical climate (habitability)
	4L -Tunnel vision (lack of big picture)

	2M -No accounting of performance
	4M -“Something is not right”

	2N -Conflicting conventions; stereotypes
	4N -Pattern matching bias

	2O –Poor equipment layout; poor access
	4O -Social preference

	2P -Fear of consequences of error
	4P -Easily bored

	2Q -Mistrust among work groups
	4Q -Close-in-time cause-effect correlation

	2R -Meaningless rules
	4R -Difficult to see own errors

	2S -Unavailable parts or tools
	4S -Frequency & similarity bias

	2T -Acceptability of “cook-booking”
	4T -Overload bias

	2U -“Rule book” culture
	4U -Imprecise physical actions

	2V -Equipment sensitivity (inadvertent actions)
	4V -Limited attention span

	2W -Lack of clear strategic vision or goals
	4W -Spatial disorientation

	2X -Identical & adjacent displays or controls
	4X -Physical reflex

	2Y -Out of service warning systems
	4Y -Anxiety (involving uncertainty)

	2Z -Nuisance alarms
	



 
[bookmark: Attachment_4_title]Common Organizational Weaknesses
If error precursors exist, the cause likely involves latent organizational weaknesses. These weaknesses are undetected deficiencies in organizational processes or values that create workplace conditions that provoke error or degrade the integrity of defenses. Often, the cause of human error is incorrectly attributed to individual work practices rather than the underlying latent organizational weakness. For example, failure to self-check may be cited as the cause of a procedure violation while the actual cause was failure to train the individual in its use. Look for and consider these weaknesses in your cause determination. They are usually associated with the following categories: 
	Category 
	

	1. Training 
	Lack of effective training
No task qualification requirement when the task is skill-based
Focus on lower level of cognitive knowledge
Failure to have management involved in training
Training not consistent with plant equipment, procedures or process 

	2. Communications 
	Failure to reinforce use of the phonetic alphabet
Failure to reinforce use of 3-way communications
Failure to use specific unit ID numbers in procedures
Unclear priorities or expectations • Unclear roles and responsibilities 

	3. Planning and Scheduling 
	Not anticipating failures and providing contingencies
Not considering multiple components out of service
Not providing required materials or procedures
Over scheduling resources
Tunnel vision/failure to consider misoperation or damage to adjacent equipment 

	4. Design or Process Change 
	Inadequate involvement of users in design change Implementation
Inadequate training
Inadequate contingencies 

	5. Values, Priorities,  Policies 
	Management polices discourage line input
Too high priority placed on schedules
Willingness to accept degraded conditions or performance 

	6. Procedure Development or Use 
	Human factors not considered in procedure development and implementation
Failure to perform procedure verification or validation
Failure to reference procedure during task performance
Assumptions made in lieu of procedure guidance 

	7. Supervisory Involvement 
	Failure to perform management observations and coaching
Not correcting poor performance or reinforcing good performance 

	8. Organizational Interfaces 
	Unclear interfaces for defining work priorities
Lack of clear lines of communications between organizations
Conflicting goals 

	9. Work Practices 
	Failure to reinforce use of established error prevention tools and techniques (human performance tools) 




Performance Modes
Examples of Skill-Based Activities
· [image: ]mowing the lawn;
· using a hammer or other hand tool;
· controlling various processes manually (such as pressure and level),
· hanging a tag;
· analyzing chemical composition of a routine sample;
· performing repetitive calculations;
· using measure and test equipment;
· opening a valve;
· taking logs; and
· replacing parts during maintenance.
Examples of Rule-Based Activities 
· deciding whether to replace a ball bearing inspected during preventive maintenance;
· responding to a control board alarm;
· estimating the change in tank level based on a temperature change (thumb rules);
· feeling equipment for excessive vibration or temperature on operator rounds;
· performing radiological surveys;
· using emergency operating procedures; and
· developing work packages and procedures.
Examples of Knowledge-Based Activities
Knowledge-based activities involve problem-solving.  Such situations require the use of fundamental knowledge of processes, systems, and so on—“thinking on your feet.”  Examples of common problem-solving situations include the following:
· troubleshooting;
· performing an engineering evaluation;
· reviewing a procedure for ‘intent of change;’
· resolving conflicting control board indications;
· holding meetings to address problems;
· conducting scientific experiments; 
· resolving human performance problems;
· planning business strategies, goals, and objectives;
· performing root cause analysis of events;
· conducting trend analyses;
· designing equipment modifications;
· making budget allocation decisions allocating resources;
· changing policies and expectations; and
· performing an engineering calculation.
[bookmark: Attachment_8_title]
Proven Corrective Actions
Some methods to correct Skill-Based Errors are:
Install blocking devices between similar controls.
Identify critical steps of a task to increase attention.
Increase supervision or include additional personnel to peer-check critical steps.
Simplifying tasks by procedure simplification, limiting memory requirements and standardizing similar tasks by using signs, procedure format and forms
Reducing distractions by enhancing workplace professionalism, not interrupting critical work and preparing needed tools and information before work begins.
Reread previous several steps of a procedure or work order before proceeding, if distracted or interrupted.
Reducing pressure through good vertical communication, developing a high degree of trust among organizations and maintaining effective communications.
Providing awareness tools (reminders) such as signs, pre-job meetings, and caution statements in procedures.
Ensuring performers maintain an alert mental state through good supervisory techniques including effective pre-job briefings.
Increase personal experience with a task.
Self check (Stop Think Act Review “STAR”)
TVAMO (Touch, Verify/Verbalize, Anticipate/Additional verification, Manipulate, observe
Peer-check
Visualization techniques
Practicing/mockup use
No more than 2 tasks at a time
Relaxation-meditation exercise
Methods to correct Rule-Based Errors include:
Organizing work specialization groups e.g. system engineers, component engineers, technical advisors, planners, etc.
Using training or effective supervision to ensure a verification process, such as checkoff sheets, repeat-backs, etc. are used as part the normal performer task completion.

Proven Corrective Actions
Methods to correct Rule-Based Errors include: (continued)
Training on fundamentals, including improving knowledge of procedure bases.
Practice on transition between procedures.
Validation and Verification training
Clarification of vague rules, such as explaining "how to" do a required action or explaining the desired outcome (criteria) to determine whether success was achieved.
Promoting practice of verbalizing intentions
Methods to correct Knowledge-Based Errors include:
Improved problem solving skills/Root Cause Analysis
Familiarization with the Work Process
Knowledge oriented training
Assign role of "Devil's Advocate" during key decision making meetings.
Improved communication
Work specialization
Avoid overconfidence
Consultation and networking
Assessing all options
Methods to correct Organizational and Process Failures include:
Simplify overly complex Work Processes
Repair inadequate interfaces between organizations and between processes
Perform continuous or periodic Monitoring of organizational and process performance
Improve personnel skills and knowledge
Implement simple and effective accountability systems
Assure organizations and personnel are compatible with the work assigned
Implement simple and effective work prioritization systems
Implement processes to attend effectively to emerging issues
Assign adequate resources to lateral integration between organizations
Implement rigorous self-improvement programs
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 expectations not well-defined,







 







 understood or enforced







  C02 Job performance standards not







 







 adequately defined







  C03 







Management direction created







  insufficient awareness of impact of







 







 actions on safety / reliability







  C04 Management follow-up or







 







 monitoring of activities did not







 







 identify problems







  C05 Management assessment did not







 







 determine cause







s







 of previous event or







 







 known problem







  C06 Previous industry or in-house







 







 experience was not effectively used







 







 to prevent recurrence







  C07 Responsibility of personnel not







 







 well-defined or personnel not held







 







 accountable







  







C08 Corrective action responses to a







  known or repetitive problem was







  untimely







  







C09 Corrective action for previously







  identified problem or event was not







  adequate to prevent recurrence







B2 RESOURCE 







 







 MANAGEMENT







LTA







  







C01 Too many administrative duties







  assigned to immediate supervisor







  







C02 Insufficient supervisory resources







  to provide necessary supervision







  







C03 Insufficient manpower to support







  identified goal / objective







  C04 Resources not provided to 







as







sure







 







 adequate training 







wa







s provided /







  maintained







  C05 Needed resource changes not







 







 approved / funded







  C06 Means not provided to 







as







sure







 







 procedures / documents / records 







we







re







 







 of adequate quality and up







-







to







-







date







  C07 Means not provided for 







as







suring







 







 adequate availability of appropriate







  materials / tools







  C08 Means not provided for 







as







suring







 







 adequate equipment quality,







 







 reliability, or operability







  C09 Personnel selection did not 







as







sure







 







 match of worker motivations / job







  descriptions







  C10 Means / method not provided for







 







 







as







suring adequate 







quality of contract







 







 services







A4 







Management  Problem







Level A nodes are







underlined







.







Level B nodes are in







ALLCAPS







.







Level C nodes are in







“sentence case.”







LTA







 = Less than adequate







A1 







Design / Engineering







      







Problem







B1  DESIGN  INPUT 







 LTA







  C01 Design input cannot







 







 be met







  C02 Design input obsolete







  C03 Design input not







 







 correct







  C04 Necessary design







 







 input not available







B2 







 







DESIGN OUTPUT 







LTA







  C01 Design output scope







  







LTA







  







C02 Design output not







 







 clear







  C03 Design output not







 







 correct







  C04 Inconsistent design







 







 output







  C05 Design input not







 







 addressed in design output







  C06 Drawing,







 







 specification, or data error







  C07 Error in equipment or







 







 material selection







  C08 Errors not detectable







  C09 Errors not recoverable







B3  DESIGN /







DOCUMENTATION  







LTA







  C01 Design / documentation







  not complete







  C02 Design / documentation







  not up







-







to







-







date







  C03 Design / documentation







  not controlled







B4 DESIGN /







INSTALLATION







VERIFICATION 







 LTA







  







C01 Independent review of







 







 design / documentation







  







LTA







  C02 Testing of design /







  installation 







LTA







  C03 Independent







 







 inspection of design /







  installation 







LTA







  C04 Acceptance of







  design / installation 







LTA







B5  OPERABILITY







OF DESIGN /







ENVIRONMENT 







 LTA







  







C01 Ergonomics 







LTA







  C02 Physical environment







 







 







LTA







  C03 Natural environment







 







 







LTA







B1 CALIBRATION  FOR







INSTRUMENTS  







LTA







  C01 Calibration 







LTA







  C02 Equipment found







 







 outside acceptance criteria







B2 PERIODIC /







CORRECTIVE







MAINTENANCE 







 LTA







  







C01 Preventive







 







 maintenance for equipment







 







 







LTA







  C02 Predictive maintenance







 







 







LTA







  C03 Corrective







 







 maintenance 







LTA







  C04 Equipment history







 







 







LTA







B3 INSPECTION / TESTING







LTA







  C01 Start-up testing 







LTA







  C02 Inspection / testing 







LTA







  C03 Post-maintenance / Post-







 







 modification testing 







LTA







B4 MATERIAL CONTROL







LTA







  C01 Material handling







 LTA







  C02 Material storage 







LTA







  C03 Material packaging







 







 







LTA







  C04 Material shipping 







LTA







  C05 Shelf life 







exceeded







  C06 Unauthorized material







 







 substitution







  C07 Marking / labeling 







LTA







B5  PROCUREMENT







CONTROL  







LTA







  C01 Control of changes to







 







 procurement specifications /







  purchase order







 LTA







  C02 Fabricated item d







id







  not meet requirements







  C03 Incorrect item received







  C04 Product acceptance







 







 requirements 







LTA







B6  DEFECTIVE,  FAILED







OR  CONTAMINATED







  C01 Defective or failed part







  C02 Defective or failed







 







 material







  C03 Defective weld, braze







 







 or soldering joint







  C04 End of life failure







  C05 Electrical or instrument







 







 noise







  C06 Contaminant







A2 







Equipment / Material







      







Problem







B1 WRITTEN







COMMUNICATIONS







METHOD OF







PRESENTATION  







LTA







  C01 Format deficiencies







  C02 Improper referencing or







 







 branching







  C03 Checklist







 LTA







  C04 Deficiencies in user aids







 







 (charts, etc.)







  C05 Recent changes not made







 







 apparent to user







  C06 Instruction step /







  information in wrong







  







 sequence







  C07 Unclear / complex wording







 







 or grammar







B2  WRITTEN







COMMUNICATION







CONTENT 







 LTA







  







C01 







Limit







 inaccuracies







  C02 Difficult to implement







  C03 Data / computations







  wrong / incomplete







  C04 Equipment identification







 







 







LTA







  C05 Ambiguous instructions /







  requirements







  C06 Typographical error







  C07 Facts wrong / requirements







  







 not correct







  C08 Incomplete / situation not







 







 covered







  C09 Wrong revision used







B3  WRITTEN







COMMUNICATION







NOT  USED







  C01 Lack of written







 







 communication







  C02 Not available or







 







 inconvenient for use







B4  VERBAL







COMMUNICATION  







LTA







  C01 Communication between







 







 work groups 







LTA







  C02 Shift communications







 







 







LTA







  C03 Correct terminology not







 







 used







  C04 Verification / repeat back







 







 not used







  C05 Information sent but not







 







 understood







  C06 Suspected problems not







 







 communicated to supervision







  C07 No communication







 







 method available







A5 







Communications 







 LTA







A6 







Training  Deficiency







B1 NO TRAINING







PROVIDED







  C01 Decision not to train







  C02 Training requirements not







  identified







  C03 Work 







incorrectly







 







 considered “skill of the craft”







B2 TRAINING METHODS







LTA







  C01 Practice or hands







-







on







  experience 







LTA







  C02 Testing 







LTA







  C03 Refresher training 







LTA







  C04 Inadequate presentation







B3  TRAINING







MATERIAL 







LTA







  C01 Training objectives 







LTA







  C02 Inadequate content







  C03 Training on new work







 







 methods 







LTA







  C04 Performance standards







 







 







LTA







Cause Analysis Tree







Rev. 0







B3 WORK ORGANIZATION  &  PLANNING 







 LTA







  







C01 Insufficient time for worker to prepare task







  C02 Insufficient time allotted for task







  C03 Duties not well-distributed among personnel







  C04 Too few workers assigned to task







  C05 Insufficient number of trained or experienced workers







 







 assigned to task







  C06 Planning not coordinated with inputs from







 







 







Walk downs 







/ task analysis







  C07 Job







 scoping







 did not identify potential task interruptions







 







 and / or environmental stress







  C08 Job







 scoping







 did not identify special circumstances







 







 and / or conditions







  C09 Work planning not coordinated with all departments







 







 involved in task







  C10 Problem performing repetitive tasks and / or subtasks







  C11 Inadequate work package preparation







B4  SUPERVISORY   METHODS  







LTA







  C01 Tasks and individual accountability not made clear to







  worker







  C02 Progress / status of task not adequately tracked







  C03 Appropriate level of in-task supervision not determined







  prior to task







  







C04 Direct supervisory involvement in task interfered with







  overview role







  







C05 Emphasis on schedule exceeded emphasis on







  methods / doing a good job







  







C06 Job performance and self-checking standards not







  properly communicated







  







C07 Too many concurrent tasks assigned to worker







  C08 Frequent job or task “shuffling”







  C09 Assignment did not consider worker’s need to use







  higher







-







order skills







  C10 Assignment did not consider worker’s previous task







  C11 Assignment did not consider worker’s ingrained work







  patterns







  C12 Contact with personnel too infrequent to detect work







  habit/attitude changes







  C13 Provided feedback on negative performance but not on







  positive performance







B5  CHANGE  MANAGEMENT  







LTA







  







C01 Problem identification did not identify need for change







  







C02 Change not implemented in timely manner







  







C03 Inadequate vendor support of change







  C04 Risks / consequences associated with change not







 







 adequately reviewed / assessed







  C05 System interactions not considered







  C06 Personnel / department interactions not considered







  C07 Effects of change on schedules not adequately addressed







  C08 Change







-







related training / retraining not performed or not







 







 adequate







  C09 Change







-







related documents not developed or revised







  C10 Change







-







related equipment not provided or not revised







  C11 Changes not adequately communicated







  C12 Change not identifiable during task







  C13 Accuracy / effectiveness of change not verified or not







 







 validated







START







HERE







A7 







Other Problem







B1 EXTERNAL  PHENOMENA







  C01 Weather or ambient conditions 







LTA







  







C02 Power failure or transient 







  C03 External fire or explosion







  C04 Other natural phenomena 







LTA







B2 RADIOLOGICAL / HAZARDOUS







MATERIAL  PROBLEM







  C01 Legacy contamination







  C02 Source unknown







USED ONLY FOR 







ORPS 







CODING
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