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	SOP: RCFA “Root Cause Failure Analysis”
	DATE


12/13/2011
	(   NEW 

SYMBOL 111 \f "Wingdings"   REVISED
___ Number
	PAGE 1 of 3

	TYPICAL CUSTOMERS

PES, Major Accounts, PI Investigations
	WORK TYPE

Investigative
	WORK ACTIVITY (Description)
Facilitate the investigative process to determine the “root cause” of equipment failure, PI Product Integrity issues and general problem solving.

	DEVELOPMENT TEAM
	POSITION / TITLE
	REVIEWED BY/DATE
	POSITION / TITLE

	Rick Russo
	Sr. Lube Engineer
	John Sewall / 5/30/2012
	FES Advisor

	Andy Lyczak
	Sr. Lube Engineer
	Tom Schiff / 9/27/2013
	FES Manager

	
	
	
	

	PLEASE UTLIZE ATTCHED GENERAL JSA AS GUIDANCE AND, IF YOU HAVE DONE A SITE SPECIFIC JSA. 

PLEASE ASSESS YOUR OWN CONDITIONS OR SPECIFIC SAFETY REQUIRMENTS AND BE SAFE.   
http://intratta.na.xom.com/emdn/sbps/docs/safety/jsa/JSA_Conducting_Failed_Part_Root_Cause_Analysis.xls    
http://intratta.na.xom.com/emdn/sbps/docs/safety/jsa/JSA_Wet_End_or_Dryer_Bearing_Inspection_Paper_Mill.xls

	EQUIPMENT INDEPENDENT OF JSA                                                                                DESIRED DOCUMENTATION                                                                      

	(    CLIPBOARD OR TABLET PC                (  CRESCENT WRENCH 
(    IR GUN                                                   (  SCREWDRIVER'S  
(    FLASHLIGHT                                          (  ELEC. BLACK TAPE  
(    SAMPLE THIEF, BOTTLES & LABELS     
(    RAGS                                                             
(    CAMERA         
CHECK WITH CUSTOMER : OK TO USE OWN TOOLS OR  MUST BE CUSTOMERS                                               
	(    DAY OF - ENGINEERING SERVICE NOTICE (ESN) AS LEAVE BEHIND

(    FINAL - ENGINEERING SERVICE REPORT (ESR) WITH TOTAL COST of OWNERSHIP (TCO) SAVINGS (Digital Photos Required)
OTHER (SPECIFY)    

(    IPP Plot (Incident Process Plot)  Appendix/Back-up
(    PRIOR INSPECTION CHECKLISTS  TO REVIEW TEMP PLOTS & CONDITIONS

(    Equipment Historical Records (if applicable)

	TIME ESTIMATED TO COMPLETE THIS TASK                               NUMBER OF PEOPLE TO PERFORM THIS TASK

	Equipment Failure Analysis 
	2-3 hrs (onsite time)

	FREQUENCY TO PERFORM THIS TASK                                        SKLLS REQUIREED TO PERFORM THIS TASK                                                                      

	Situation specific (This task is driven by customer request)
Also from PES Process
	(    MECHANICAL APPTITUDE

(    SPECIFIC EQUIPMENT APPLICATION/OPERATION
        KNOWLEDGE

(    EXCELLENT LISTENING SKILLS  
(    RCFA QUESTIONING SKILLS
(   TRANSFERING LTS REPORTS INTO CUSTOMER REPORTS

	JOB COMPETANCIES REQUIRED TO PERFORM THIS TASK, 
	TRAINING REQUIRED TO PERFORM THIS TASK 

	· Product Knowledge

· Equipment Application Knowledge 

· Investigative Analysis Techniques

· Interpersonal Skills

· Utilizing LTS Lab Services
	(    RCFA COURSE IPP (EXXONMOBIL)
(    EQUIPMENT SPECIFIC FAILURE ANALYSIS COURSES (SKF 
        BEARING FAILURE eLearn W204
(    Incident Process Training
(    On The Job Training Shadowing Experienced LE
(    Tap Root/Kempner Tregoe
(    LTS Website http://ishareteam2.na.xom.com/sites/LSSG031/TechResources/Tech%20Resources%20Docs/Use%20LTS%20Lab%20Services.aspx



PURPOSE – To methodically lead and execute a RCFA “root cause failure analysis” to uncover the actual cause of equipment failure using a defined process, facts data and logic. If the proper “root cause” is identified the goal is to prevent a reoccurrence of the failure and to develop the proper corrective action steps. RCFA: the typical path for traditional root cause discovery and analysis begins with the discovery of a problem and ends with recommendations to solve the problem. A variety of techniques, both informal and structured, that can be used to determine these causes. This should complement reactive or proactive PES opportunities.
External Offer Sheet: 
http://ishareteam2.na.xom.com/sites/LSSG031/TechResources/Tech%20Resources%20Docs/In-Depth%20Root-Cause%20Failure%20Analysis%20Sheet.pdf
(Internal Offer Sheet:  Place holder when available)

	LOCATION
	JOB STEPS

	Home office (Pre-Planning)
	· Identify the problem to be solved

· Write a goal statement. What are we trying to accomplish?
· Determine members of the RCFA Team.

· Develop a communication plan both internal and external.

· Communicate with the customer on availability and timeline for a site visit to interview key personnel and physically look at the suspect equipment.

	Customer site/where equipment is located
	Step 1: Collect Base line Information (records and onsite physical inspection)
· Identify Unit(s) or components for inspection.
· Determine operating sequence of component. Review Tech Manual “operations and maintenance” sections to understand machine operations and maint requirements.
· Record operating conditions, environment.
· Develop IPP (Incident Process Plot) with customer to develop map and timeline of events.
· Record hours on equipment, components, and lubricant.

· Schematic of equipment, access to operation maintenance manual.

· Review current maintenance practices included oil analysis results, oil drain interval data, filtration information (with possibility of gathering deposits) and equipment rebuild history, replacement parts OEM or non-OEM or remanufactured parts, installation techniques, equipment storage, etc.
· Determine to whom results are reported what level of responsibility to take action.
· When possible determine TCO components that apply.

· Frequency of incidents.

	
	Step 2: Assemble Toolkit
· Ensure camera is in working order.  Second battery.
· Determine if power source is needed or available.
· Refer to JSA for all Safety items/PPE.
· Clipboard or other appropriate documentation gathering systems.  
· Flashlight and batteries.

	
	Step 3: Planning the Study

· Discuss and gain approval from station personnel all equipment and any hot work permits that will necessary to conduct the inspection.
· Schedule the event, and review any necessary safety precautions JSA’s (i.e. lock out tag out for gas, electrical, steam, water, etc.)
· Determine the availability of power.  Not all sites have electricity.  Have customer provide power sources for any equipment necessary for dis-assembly or re-assembly of machines. 
· Arrange for mechanic to assist.
· Review any previous inspection data.

	
	Step 4: Conducting the Study

· Ensure unit has been down and cooled.

· Ensure unit is ready to be inspected.
· Disassemble all parts for inspection.
· Gather any additional deposits, oil or parts for further lab analysis.
· Understand process, environment, operating conditions.
· Note equipment and component.  Operating temperatures, lubricant in use, etc.  

· Take photographs in sequence.  Orient part so load zones can be identified.

· For engines, label components by cylinder number.  For industrial applications, label multiple components by unique ID or orient them by direction.

· Start from one end and the process and look for deviations in operations and performance from records and interviews of mechanics and operators
· Ensure you contact customer immediately of any significant abnormal conditions identified.

· Remove lock out tag out lock and identifier.

· Review immediate findings with customer.

· For situations where product quality is questioned, obtain C of A and secure shipment retains for LTS analysis. Gather batch numbers for checking manufacturing up line. Obtain retain samples from deliveries. Ensure to follow proper sampling procedures. Ensure to follow instructions for proper use of LTS (including sample labeling for potential sample hazards that might be posed to the LTS lab – e.g. ammonia from a refrigeration unit). LTS Portal Link
· Use OEM and other equipment/component failure guides to assist with abnormal condition (wear, deposits, etc.) observed.

· Using the Casual Factor Analysis tool take the direct causes identified in the IPP and ask “why” they took place three to five times until you have reached a conclusion that uncovers the root causes.

· Ensure you have good data (pictures, reference wear patterns that correlate to observed customer equipment, used oil analysis/other LTS data, etc.) to support the direct causes, casual factors, and root causes.

· Based on the root causes identified, create a corrective action plan that generates a positive TCO (must identify the savings and costs for each recommendation made) for the customer with specific next steps/responsibilities for each action item. 

	
	Step 5: Post Study
· Review immediate findings with customer document in a brief written or typed ESN Engineering Service Notice.
· Review finding with team members.
· Determine cause and effect and identify actual “Root Cause”.
· Check against known resources, OEM, EB internet resources.
· Develop test solutions.
· Offer steps to implement solutions to monitor performance.
· Write formal final RCFA Engineering Service Report for presentation to customer.
· Verify to whom results are reported.

	Feedback about this SOP - Send to Field Engineering Advisor/Supervisor
	


DOCUMENTING YOUR WORK – 
Documentation:  The inspection results should be documented in an Engineering Service Notice or Engineering Service Report.  TCO calculations that may apply are: 

· Revenue Enhancement:    To determine the dollar impact a value-added event has on a customer’s revenues.
· Asset Improvement:  To evaluate the reduction in a customer’s asset base and the resulting reduction in possession costs for no longer being required to maintain that asset.
· Process Improvement:  To determine the reduction in the customer’s operating costs because of the reductions achieved in personnel requirements to perform specific tasks.
· Expenditure Reduction:  To help document the actions taken that have helped to reduce the customer’s total annual spend.

· Special Services:  To determine the value you added to your customer for the services you provide above and beyond the normal service requirements.

Documentation Links: 
· Examples ESRs
http://ishareteam2.na.xom.com/sites/LSSG031/TechResources/Tech%20Resources%20Docs/Mining_and_Construction_Engineering_Recommendation_Failure_Analysis.pdf
http://ishareteam2.na.xom.com/sites/LSSG031/TechResources/Tech%20Resources%20Docs/Mining_and_Construction_Engineering_Recommendation_Failure_Analysis_No_2.pdf
http://ishareteam2.na.xom.com/sites/LSSG031/TechResources/Tech%20Resources%20Docs/Paper_and_Forest_Products_Engineering_Recommendation_U_Joints.pdf
http://ishareteam2.na.xom.com/sites/LSSG031/TechResources/Tech%20Resources%20Docs/Power_Generation_Engineering_Recommendation_Failure_Analysis.pdf
· Product Integrity Checklist

http://ishareteam2.na.xom.com/sites/LSSG031/TechResources/Tech%20Resources%20Docs/Product%20Integrity%20Incident%20Response%20Checklist.docx
· IPP/Causal Factor Materials
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Standard Operating Procedure (SOP)


Read all of the steps in this SOP before beginning work.         Follow customer labor requirements (eg respect Union work)











1

_1412638275.pdf






_1412638356.pdf
Causal Factors & Root Cause
DEFINITONS MANUAL

Including Ol Tie-Points

Oé
&4 2)
Start S . é\?’ g Q.4\
Causal Factors Why Tree .
& 5 & S S &
4 VO & & & EEVICON
FS < N \ FS N & IS
& & & & e FSF G & S
> O o % SO NS S F IR A
CFWT /
LEVEL 1 l l l i l i l l l 1
CFWT
LEVEL 2
v ! v v v v v v v v v
o < CAUSAL FACTORS )
v
Start
v

Root Causes Analysis (OIMS Linkages)

BEHAVIOR ANALYSIS & INTERVENTION
l » FINISH .

OIMS
Elements

Revision 6b INCIDENT INVESTIGATION COURSE June 2005





Incident Investigation

Causal Factor /

Root Cause

Definitions & OIMS
Linkages

6666666666666





Table of Contents

Causal Factor Definition Manual & OIMS Linkages

Acknowledgement

Many of the definitions and examples contained in this manual are contributed by JBF Associates,
Inc., through the Corporation's license agreement.

JBF Associates, Inc.
1000 Technology Drive
Knoxville, TN 37932-3353
www.JBFA.com

User Guidance

Suggested "Tie Points" to the ExxonMobil Chemical Company Operations Integrity Management
Practices are included with each final root cause definition. These suggested tie points are to
provide the investigation team a starting point in determining the connection between the incident's
root cause and the appropriate Ol management system. Knowledge of the details from the incident
may lead the investigation team to select different/additional tie points from those suggested.

References

H Center for Chemical Process Safety Guidelines for Investigating Chemical Process Incidents, American
Institute of Chemical Engineers, New York, NY, 1992.

H Department of Energy, Accident/Incident Investigation Manual, 2nd ed., DOE/SSDC 76-45/27.
H OSHA's accident investigation course, developed by the Office of Training and Education, 1993.

H Ferry, Ted S., Modern Accident Investigation and Analysis, 2nd ed., John Wiley and Sons, New York,
1988.

H Department of Energy, Root Cause Analysis Handbook, WSRC-IM-91-3, 1991 (and earlier
versions).

H Department of Energy, Events and Causal Factors Charting, DOE/SSDC 76-45/14, 1985.

H User's Guide for Reactor Incident Root Cause Coding Tree, Rev. 5, DPST-87-209, E.l. duPont de
Nemours & Co., Inc., Savannah River Laboratory, Aiken, SC, 1986.

H Root Cause Analysis Handbook, Version 1.0, JBF Associates, Inc.

Please provide any feedback, suggestions for improvement or additional clarifying examples to the
EMCC Core Safety Engineering function. Contact: Chuck H. Fellman - Telephone: 281-834-2783.
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Provides guidance for identifying potentially deficient OIMS during simple incident
investigations where the CFWT is not used to the 3rd level. Can also be helpful in more

formal investigations.

Informal CFWT Selection Guidelines

Provides guidance for selecting the level 1 causal factors when using the simplified CFWT

(level 1 only).

Rev. 6b - 6/2005

Vii





Table of Contents

Start here with each
causal factor

Work Practices
LTA

Human Factor
ngineering LTA

Equipment

Reliability LTA Procedures LTA Training LTA

uidance,
Supervision,

anagement & Communications

People / Personal Leadership LTA

Typical Issues

Start here with each causal factor. See the following pages for attributes of each of the next ten Causal
Factors Categories, which will help you decide which one to choose.
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EMCC Incident Investigation Equipment Reliability LTA
Causal Factor/Root Cause Definitions

Start here with each
causal factor

OUIP
- A : A
y
y \ 4 %V
OPERATIONS MAINTENANCE, MATERIALS & QA/QC&
DESIGN LTA MONITORING & CALIBRATION & PROCUREMENT INSPECTION
RESPONSE LTA TESTING LTA LTA LTA
\ 4

CONSTRUCTION,
FABRICATION,
INSTALLATION

LTA

Typical Issues

This high-level causal factor category addresses issues with equipment safety and reliability due to
inadequate design and installation, operational monitoring and response programs, or equipment strategies.
It also would issues with equipment safety and reliability programs for tools & support equipment.

Typical Recommendations
See level 3 causal factors that follow.
Example

A spill to the environment occurred because a valve failed. The valve failed because it was not designed for
the environment in which it operates.
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Causal Factor/Root Cause Definitions Design LTA

Y Y Y Y

PROCESS / EQUIPMENT DESIGN SPECIFICATION DETAILED ENGINEERING EQUIPMENT DESIGN /
TECHNOLOGY LTA LTA LTA ENGINEERING LTA

Typical Issues
This causal factor category addresses issues with equipment specification and design.
Typical Recommendations

e See level 3 causal factors.

Examples

A spill to the environment occurred because a control valve failed. The control valve loop design was
inadequate for the service conditions.
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DESIGN LTA

Y Y Y

PROCESS / EQUIPMENT DESIGN SPECIFICATION DETAILED ENGINEERING EQUIPMENT DESIGN /
TECHNOLOGY LTA LTA LTA ENGINEERING LTA

Typical Issues

Was the equipment installed designed for intended service? Did an error/omission in the selection of
equipment technology cause the incident? Was the selection of the technology to be used
reviewed/approved?

Typical Recommendations
e Conduct a feasibility review prior to beginning design to ensure that the criteria can be met and that no
conflicting criteria exist
e Improve process of reviewing technology selection

¢ Include research and development engineers in the interim and final design reviews to help ensure that
the correct process requirements and bases are used in the design

Example
A gate valve failed because the valve actuator technology was intended to be used only on ball valves.

Ol Tie Points

2.1 Risk Assessment & Management

Risk analyses and assessments are conducted for new facilities and products which include:

a. Inherent SH&E Reviews (fundamental SH&E reviews conducted at initial stages of project
development to address process technology, hazardous materials, inventories, etc.)

b. Comprehensive risk assessments

Process hazard analyses (e.g., PHA, HAZOP)

Security risk assessments

ao
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3.1 Facilities Design and Construction
The design and construction of new or modified facilities utilize applicable standards and practices which:
a. Meet or exceed applicable regulatory requirements
b. Embody responsible requirements where regulations do not exist
c. Conform to ExxonMobil design and engineering standards unless specific exceptions are approved

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.
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DESIGN LTA

Y Y Y

PROCESS / EQUIPMENT DESIGN SPECIFICATION DETAILED ENGINEERING EQUIPMENT DESIGN /
TECHNOLOGY LTA LTA LTA ENGINEERING LTA

Typical Issues

Were all the appropriate design inputs considered during the design phase? Were the correct design
criteria, bases, and other design requirements used for the final design? Were all the essential design
criteria considered in the design?

Were the wrong standards, requirements, or bases used? Were the requirements incorrect?
Typical Recommendation

e Conduct a pre-design review to verify that design criteria are current and accurate

e Conduct a feasibility review prior to beginning design to ensure that the criteria can be met and that no
conflicting criteria exist

e Develop a tracking system for use in the final design to enable verification that criteria are still current
and that accurate design criteria are used during a project

e Develop a pre-construction planning and review process to help ensure that all the specifications are in
agreement

e Develop an independent review process to help ensure appropriate standards are used in the design

Examples

A pump failed to deliver enough cooling water in an emergency because emergency requirements were not
considered in the design.

A valve failed because equipment conditions during operation, such as corrosiveness, were not considered
during design.

A valve failed because the designer used obsolete materials requirements.

A process upset occurred because one of the flow streams was out of specification. The design input did not
indicate all the possible flow rates for the process. The pump was incorrectly sized for the necessary flow
requirements.

An engineer did not account for all types of vehicles that would be required to enter the plant in the design of
the new guardhouse and gate; therefore, some of the outside responder’s fire trucks can no longer enter the
plant because they are wider than the new entrance.

An O-ring failed because the design input defined incorrect temperatures for the system in which the O-ring
was to be used. The actual temperature extremes encountered were much greater than those stated in the
design input.
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Ol Tie Points

2.1

3.1

6.4

8.1

Risk Assessment & Management
Risk analyses and assessments are conducted for new facilities and products which include:

e. Inherent SH&E Reviews (fundamental SH&E reviews conducted at initial stages of project
development to address process technology, hazardous materials, inventories, etc.)

f. Comprehensive risk assessments

g. Process hazard analyses (e.g., PHA, HAZOP)

h. Security risk assessments

Facilities Design and Construction
The design and construction of new or modified facilities utilize applicable standards and practices which:
a. Meet or exceed applicable regulatory requirements

b. Embody responsible requirements where regulations do not exist
c. Conform to ExxonMobil design and engineering standards unless specific exceptions are approved

Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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DESIGN LTA

Y Y Y

PROCESS / EQUIPMENT DESIGN SPECIFICATION DETAILED ENGINEERING EQUIPMENT DESIGN /
TECHNOLOGY LTA LTA LTA ENGINEERING LTA

Typical Issues

Was the design output, such as drawings and specifications, complete? Were the drawings difficult to read?
Were the specifications difficult to understand? Could the specifications be interpreted in more than one
way?

Did the design consider all the possible scenarios? Were all the operating conditions, normal and
emergency, included in the design? Were all the possible environmental conditions considered?

Were the drawings and other specifications incorrect? Did the final design output include all changes?

Were there differences between different output documents? Did the drawings and other design
specifications agree?

Typical Recommendations

e Improve design standards to help ensure that the equipment is built correctly

e Provide additional training to designers to help ensure that design output information is clear and not
subject to misinterpretation.

e Develop a pre-construction review process to help ensure that design information is communicated

well
¢ Include designers in construction and pre-startup review to help ensure that design information was
understood
Examples

A line ruptured because a gasket failed. The gasket was constructed of the wrong material because the
design did not consider all the possible chemicals that would be in the line during different operating
conditions. One that was not considered caused the gasket to fail.

A relief valve did not provide the necessary overpressure protection during a high-pressure event in a vessel
and the vessel ruptured. The orifice for the relief valve was sized incorrectly because the specification sheet
for the relief valve was difficult to read and the wrong size orifice was installed.
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Ol Tie Points

3.1 Facilities Design and Construction

A system is in place to provide project management procedures that address the safety, health, human
factors, security, and environmental aspects of projects, starting with design and continuing through start-up.

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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DESIGN LTA

Y Y Y

PROCESS / EQUIPMENT DESIGN SPECIFICATION DETAILED ENGINEERING EQUIPMENT DESIGN /
TECHNOLOGY LTA LTA LTA ENGINEERING LTA

Typical Issues

Was the equipment design output, such as drawings and specifications, complete? Were the drawings
difficult to read? Were the specifications difficult to understand? Could the specifications be interpreted in
more than one way?

Did the vendor design consider all the possible scenarios? Were all the operating conditions, normal and
emergency, included in the design? Were all the possible environmental conditions considered?

Were the drawings and other specifications incorrect? Did the final vendor design output include all
changes?

Were there differences between different output documents? Did the vendor drawings and other design

specifications agree?

Typical Recommendations

e Improve ExxonMobil follow-up activities to ensure vendor design quality control.
e Develop a pre-design vendor review process to help ensure that design information is communicated
well.

Examples

A vendor designs a packaged unit and it does not meet critical design requirements that are contained in the
Global Practices.
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Ol Tie Points

3.1 Facilities Design and Construction

A system is in place to provide project management procedures that address the safety, health, human
factors, security, and environmental aspects of projects, starting with design and continuing through start-up.

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Construction, Fabrication, Installation LTA

CONSTRUCTION,
FABRICATION,
INSTALLATION

LTA

¢ l l

A\

EQUIPMENT CONSTRUCTION / PRE-STARTUP SAFETY
FABRICATION LTA INSTALLATION LTA REVIEW LTA

Typical Issues

This causal factor category addresses issues with equipment construction and installation.
Typical Recommendations
e See level 3 causal factors.

Examples

A spill to the environment occurred because of a quality defect during construction.
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Causal Factor/Root Cause Definitions Construction, Fabrication, Installation LTA

CONSTRUCTION,
FABRICATION,
INSTALLATION

LTA

l i

A\

EQUIPMENT CONSTRUCTION / PRE-STARTUP SAFETY
FABRICATION LTA INSTALLATION LTA REVIEW LTA

Typical Issues

Was equipment fabricated that did not meet the performance expectations? Was poor quality fabrication an
issue? Were welding defects and other construction defects an issue?

Typical Recommendations

e Improve quality control activities during fabrication.
e For outside shops, ensure an adequate project oversight of the vendor's quality control activities.

Examples

A new pump is purchased and it is found to contain defects in the case casting.
A new piece of fabricated equipment leaks as a result of poor quality welding.

Ol Tie Points

3.1 Facilities Design and Construction

A system is in place to provide project management procedures that address the safety, health, human
factors, security, and environmental aspects of projects, starting with design and continuing through start-up.

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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CONSTRUCTION,
FABRICATION,
INSTALLATION

LTA

¢ i

EQUIPMENT CONSTRUCTION / PRE-STARTUP SAFETY
FABRICATION LTA INSTALLATION LTA REVIEW LTA

Typical Issues
Did the construction or new installation fail to meet expected results as a result of errors in execution? Were
there quality control problems with workmanship? Did construction accurately reflect the engineering
drawings?
Typical Recommendations

e Improve quality control activities during the construction process.

o Ensure an adequate skill level appropriate to the expertise required for the construction or equipment
installation.

Example

Installation errors on the instrumentation wiring resulted in an unplanned unit shut-down.
A fire monitor was installed in the wrong location and as a result it's effective range was blocked by a piece
of equipment.

Ol Tie Points

3.1 Facilities Design and Construction

Procedures are in place for facilities design and construction to meet the quality control and assurance
requirements defined in Mechanical Integrity (OIMS 6.4).

6.4 Mechanical Integrity
A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable standards
8.1  Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The

system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Construction, Fabrication, Installation LTA

CONSTRUCTION,
FABRICATION,
INSTALLATION

LTA

' l

A\

EQUIPMENT CONSTRUCTION / PRE-STARTUP SAFETY
FABRICATION LTA INSTALLATION LTA REVIEW LTA

Typical Issues

These include verification of Design/field changes and/or Pre-Startup Safety Reviews.

Did the review process fail to detect design errors? Was the review made by an independent reviewer(s)?
Was the review complete? Did the reviewer(s) use all of the essential design input requirements in making
his/her review? Did the review(s) verify that the output is correct and aligned with the input?

Typical Recommendations

e Ensure that the design review is performed by a group/company other than the designers’
e Ensure that all design outputs correspond to a design input
e Periodically audit the design change process

Example

A valve failed because the design reviewer did not check the specifications (output) against the requirements
(input). The specifications did not address the required criteria that the valve must operate in a corrosive
environment although the criteria were a part of the design requirements.

Ol Tie Points

2.1 Risk Assessment & Management
Risk analyses and assessments are:

a. Conducted using established and accepted procedures and protocols

b. Conducted by trained and experienced personnel, including those with expertise from outside the unit
as appropriate

c. Documented, including methodology and assumptions used, findings, recommendations, and any
identified prevention/mitigation steps
d. Conducted on a specified interval and when changes occur

3.1 Facilities Design and Construction

Prior to putting a new or modified facility in service a Pre-Start-up Review is conducted and documented.
The review confirms that:

a. Construction and equipment are in accordance with design specifications and inspection requirements;
changes are approved and documented

b. Operating, maintenance, and emergency procedures are developed to satisfy OIMS 6.1 and address
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Causal Factor/Root Cause Definitions Construction, Fabrication, Installation LTA

safety, health, environmental, and human factors concerns

Personnel involved in the operation are trained as necessary consistent with OIMS 5.4
Risk assessment findings have been addressed

Regulatory and permit requirements are met

SH&E-related control and monitoring systems are in place (e.g., emissions monitoring)

~o o0

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Equipment Reliability LTA
Operations Monitoring & Response LTA

OPERATIONS MONITORING

& RESPONSE LTA

IDENTIFICATION OF
PROCESS CRITICAL
PARAMETERS LTA

FIELD ROUNDS LTA

CONSOLE MONITORING
LTA

LOSS MONITORING &
RESPONSE LTA

NON-ROUTINE PLANNED
EVENTS LTA

Typical Issues

Were there issues associated with less than adequate monitoring and response activities by operations

personnel?

Typical Recommendations

e See level 3 causal factors that follow.

Examples

A pump fails as a result of no lubrication in the oil bowl. Operator rounds had failed to check and replenish

the oil level.
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Causal Factor/Root Cause Definitions Operations Monitoring & Response LTA

OPERATIONS MONITORING
& RESPONSE LTA

A 4 Y A 4 A 4
IDENTIFICATION OF
PROCESS CRITICAL FIELD ROUNDS LTA CONSOLE MONITORING LOSS MONITORING & NON-ROUTINE PLANNED
PARAMETERS LTA

Typical Issues

Did the incident result from the failure to identify a critical process parameter?

Typical Recommendations

¢ Identify the critical parameter and incorporate it into the operating procedures and training.

Examples

A temperature excursion occurred in a reactor when one of the feed impurities increased; however, there
was no maximum limit placed on this feed component.

A release of an atmospheric safety valve resulted when the tower pressure increased and the high-pressure
cut-out scheme failed to respond. The control scheme had not been identified as environmental-critical.

Ol Tie Points

2.1 Risk Assessment & Management

A system is in place to manage safety, health, environmental, and security risks for ongoing operations,
new facilities, and products. This is accomplished through a defined risk assessment process.

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating and
maintenance procedures, which are consistently used.

6.3  Critical EQuipment

A system is in place to ensure that SH&E critical equipment are identified, tested, and maintained for
reliability. This includes controlling the defeat of critical equipment by temporary disarming or deactivation.
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EMCC Incident Investigation Equipment Reliability LTA
Causal Factor/Root Cause Definitions Operations Monitoring & Response LTA

OPERATIONS MONITORING
& RESPONSE LTA

IDENTIFICATION OF
PROCESS CRITICAL FIELD ROUNDS LTA
PARAMETERS LTA

CONSOLE MONITORING LOSS MONITORING & NON-ROUTINE PLANNED
LTA RESPONSE LTA EVENTS LTA

Typical Issues
Was the issue a result of less than adequate operator rounds in the field? Are the operators aware of the

expectations during field rounds? Were procedures and training describing the monitoring activities
adequate?

Typical Recommendations

e Ensure documented expectations adequately describe desired performance.
¢ Reinforce expectations.
e Provide training if appropriate.

Example

A pump fails as a result of no lubrication in the oil bowl. Operator rounds had failed to check and replenish
the oil level.

Note: If the issue is widespread, see the management and leadership causal factors, especially
enforcement LTA.

Ol Tie Points

1.1 Management, Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

5.4  Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job
and legal requirements.

6.1  Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating and
maintenance procedures, which are consistently used.
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Equipment Reliability LTA
Operations Monitoring & Response LTA

OPERATIONS MONITORING

& RESPONSE LTA

IDENTIFICATION OF
PROCESS CRITICAL FIELD ROUNDS LTA
PARAMETERS LTA

Typical Issues

CONSOLE MONITORING

LTA

LOSS MONITORING &
RESPONSE LTA

NON-ROUTINE PLANNED
EVENTS LTA

Did the issue result from less than adequate monitoring activities by the console operator? Was response to
alarms less than adequate? Were procedures and training describing the monitoring activities adequate?

Typical Recommendations

e Ensure documented expectations adequately describe desired performance.

¢ Reinforce expectations.
e Provide training if appropriate.

Examples

A unit upset with subsequent off-test product resulted when the console operator failed to adequately monitor

the operation of a tower.

Ol Tie Points

1.1 Management, Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

5.4  Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job

and legal requirements.

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating and
maintenance procedures, which are consistently used.

Rev. 6b - 6/2005

Page 21

A.3.3





EMCC Incident Investigation Equipment Reliability LTA
Causal Factor/Root Cause Definitions Operations Monitoring & Response LTA

OPERATIONS MONITORING
& RESPONSE LTA

A 4 A 4 A 4 A 4
IDENTIFICATION OF
CONSOLE MONITORING LOSS MONITORING & NON-ROUTINE PLANNED
PROCESS CRITICAL FIELD ROUNDS LTA LTA RESPONSE LTA EVENTS LTA

PARAMETERS LTA

Typical Issues

Loss Monitoring and Response focuses on maximizing profitability by detecting loss opportunities, correcting
if possible, and assigning first pass reason codes to allow further analysis and resolution if necessary.

Typical Recommendations

¢ Identify and set targets against which daily losses are measured.

e Ensure that accountabilities for loss monitoring and elimination are clearly assigned.

e Ensure that losses are reviewed daily and that resources are assigned to close the highest priority loss
sources.

e Provide loss data information for further analysis and performance improvement.

e Ensure that Plant Management stewards the progress of loss source elimination.

e Increases ownership and sharing by providing a feedback loop of loss performance and corrective action
to the shift teams.

Example

An operating loss is not responded to by the console operator.

Ol Tie Points

1.1 Management, Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

5.4  Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job
and legal requirements.

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating and
maintenance procedures, which are consistently used.
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EMCC Incident Investigation Equipment Reliability LTA
Causal Factor/Root Cause Definitions Operations Monitoring & Response LTA

OPERATIONS MONITORING
& RESPONSE LTA

IDENTIFICATION OF
PROCESS CRITICAL FIELD ROUNDS LTA
PARAMETERS LTA

CONSOLE MONITORING LOSS MONITORING & NON-ROUTINE PLANNED
LTA RESPONSE LTA EVENTS LTA

Typical Issues

Was the issue a result of less than adequate execution of a non-routine, but planned event? A unit
downtime took considerable longer than anticipated because of inadequate planning and failure to identify
the work scope adequately.

Typical Recommendations

¢ Ensure adequate planning on all future events. Provide a formal process to ensure.

Examples

Start-up from the unit downtime was interrupted when a piece of equipment that had been worked on had not
been adequately prepared for start-up. This piece of equipment had not been included in the start-up plan.

Ol Tie Points

1.1 Management, Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

5.4  Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job
and legal requirements.

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating and
maintenance procedures, which are consistently used.

Rev. 6b - 6/2005 Page 23 A.3.5





EMCC Incident Investigation Equipment Reliability LTA
Causal Factor/Root Cause Definitions Maintenance, Calibration & Testing LTA

MAINTENANCE,
CALIBRATION & TESTING
LTA

' i l l i

PREDICTIVE

PREVENTIVE CORRECTIVE TESTING &
ACCEPTABLE WEAR / INSLAQ(IZ’\"I:II'OEH/:’,\F‘{COEGiAM MAINTENANCE MAINTENANCE CALIBRATION
DETERIORATION PROGRAM LTA PROGRAM LTA PROGRAM LTA

LTA

Typical Issues

Were there problems with the calibration of equipment? Does a calibration program exist? Is it complete?
Are calibrations properly scheduled? Are calibrations performed as scheduled?

Was an equipment malfunction caused by failure to carry out scheduled maintenance? Was maintenance
scheduled? Did the maintenance program specify all the necessary maintenance at the correct frequency?

Were routine inspections performed on the equipment that malfunctioned during the incident? Did an
inspection program exist? Was the inspection program followed? Did the inspection program include the
correct parameters?

Typical Recommendations

Develop a program for calibration of instruments

Review calibration records to ensure proper frequency of calibration

Develop a program for preventive maintenance of equipment

Conduct a survey of equipment condition and correct deficiencies by performing preventive

maintenance as required

Develop an inspection and testing program

e Review codes and standards to help ensure the adequacy of the current inspection and testing
program

e Ensure that inspection and testing programs consider the importance of a component/system to

accident/event prevention and mitigation

Examples

A tank overflowed because the level indicator was out of calibration. The indicator was not included in the
calibration program.

A pump failed because routine maintenance had not been performed as specified by the manufacturer. The
preventive maintenance program did not include all of the manufacturer's maintenance requirements.

A reportable environmental spill occurred as a result of a slow leak on a chemical tank. The tank, operating
at ambient conditions, had not been included in the facility’s inspection program.
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EMCC Incident Investigation Equipment Reliability LTA
Causal Factor/Root Cause Definitions Maintenance, Calibration & Testing LTA

MAINTENANCE,
CALIBRATION & TESTING
LTA

l v l l

" AF;EEE’,'\ICATN'\(’:EE 2 PREVENTIVE CORRECTIVE TESTING &
ACCEPTABLE WEAR/ INSPECTION PROGRAM MAINTENANCE MAINTENANCE CALIBRATION
DETERIORATION PROGRAM LTA PROGRAM LTA PROGRAM LTA

LTA

Typical Issues

Was the failure at the normally expected end of useful life?

Typical Recommendations

e Typically there would be no recommendation since the failure was at the anticipated life.

Examples

A device that had a useful life of 10 years failed at, or beyond, 10 years.

Ol Tie Points

NOTE: While this causal factor is typically an acceptable endpoint, there may be situations where the failure
of the device is deemed worthy of noting and in these cases it may be appropriate to link to an Ol system.

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.
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EMCC Incident Investigation Equipment Reliability LTA
Causal Factor/Root Cause Definitions Maintenance, Calibration & Testing LTA

MAINTENANCE,
CALIBRATION & TESTING
LTA

l v l l

PREDICTIVE

MAINTENANCE & PREVENTIVE CORRECTIVE TESTING &
ACCEPTABLE WEAR / INSPECTION PROGRAM MAINTENANCE MAINTENANCE CALIBRATION
DETERIORATION PROGRAM LTA PROGRAM LTA PROGRAM LTA

LTA

Typical Issues

Was the equipment involved in the incident included in a routine inspection program? Does a scheduled
inspection program exist?

Did a program exist to routinely test equipment? Did the program require testing at the correct frequencies?
Did the program test the correct equipment and systems/ Were the correct test parameters and limits
identified and used?

Typical Recommendations

¢ Develop an inspection and testing program to help ensure that all pertinent equipment is inspected and
tested on an appropriate schedule

e Assign responsibility for development and maintenance of an inspection and testing program

o Perform additional inspections and tests to help ensure that inspection and testing deficiencies are
corrected in a timely fashion.

e Review codes and standards documents to help ensure the adequacy of the current inspection and
testing program

o Periodically audit the effectiveness of and adherence to the inspection/testing program

Example

An environmental release occurred because of a slow leak from a chemical tank. The facility did not have a
routine leak inspection program.

An emergency generator failed to start during a power outage. The generator had not been included in the
routine functional testing program.

An emergency generator tripped on overload during a power outage. The generator was routinely tested, but
only at 25% load. The higher load during the emergency condition caused the generator to trip.

Ol Tie Points
5.4  Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job and
legal requirements.

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating and
maintenance procedures, which are consistently used.
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EMCC Incident Investigation Equipment Reliability LTA
Causal Factor/Root Cause Definitions Maintenance, Calibration & Testing LTA

6.3  Critical Equipment

A system is in place to ensure that SH&E critical equipment are identified, tested, and maintained for
reliability. This includes controlling the defeat of critical equipment by temporary disarming or deactivation.

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Equipment Reliability LTA
Causal Factor/Root Cause Definitions Maintenance, Calibration & Testing LTA

MAINTENANCE,
CALIBRATION & TESTING
LTA

l l l l

PREDICTIVE
PREVENTIVE CORRECTIVE TESTING &
ACCEPTABLE WEAR / MAINTENANCE & MAINTENANCE MAINTENANCE CALIBRATION

DETERIORATION 'NSPECT'OL%\PROGRAM PROGRAM LTA PROGRAM LTA PROGRAM LTA

Typical Issues

Was an equipment malfunction caused by failure to carry out scheduled preventive maintenance? Should
there have been preventive maintenance on the particular equipment or component that failed? Was
maintenance scheduled? Did the maintenance program specify all the necessary maintenance at the correct
frequency?

Typical Recommendations

e Develop a program for preventive maintenance of equipment

e Conduct a survey of equipment condition and correct deficiencies by performing preventive
maintenance as required

e Assign responsibility for preventive maintenance of equipment

Examples

A pump failed because routine maintenance had not been performed as specified by the manufacturer. The
preventive maintenance program did not include all of the manufacturer's maintenance requirements.

The preventive maintenance requirement for a pump was not transferred to the new computerized
scheduling system. As a result of the missed preventive maintenance, the pump failed.

Ol Tie Points

5.4  Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job
and legal requirements.

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating and
maintenance procedures, which are consistently used.
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EMCC Incident Investigation Equipment Reliability LTA
Causal Factor/Root Cause Definitions Maintenance, Calibration & Testing LTA

6.3  Critical Equipment

A system is in place to ensure that SH&E critical equipment are identified, tested, and maintained for
reliability. This includes controlling the defeat of critical equipment by temporary disarming or deactivation.

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Equipment Reliability LTA
Maintenance, Calibration & Testing LTA

MAINTENANCE,

CALIBRATION & TESTING

LTA

i

'

y

ACCEPTABLE WEAR/
DETERIORATION

PREDICTIVE
MAINTENANCE &
INSPECTION PROGRAM
LTA

PREVENTIVE
MAINTENANCE
PROGRAM LTA

Typical Issues

CORRECTIVE
MAINTENANCE

PROGRAM LTA

'

TESTING &
CALIBRATION
PROGRAM LTA

Was corrective maintenance conducted in a timely manner? Was the corrective maintenance incomplete?
Did the corrective maintenance repair return the equipment to the expected condition? Was the corrective
maintenance incorrect or inadequate?

Typical Recommendations

o Develop a program for corrective maintenance of equipment
e Assign responsibility for corrective maintenance of equipment
e Conduct a survey of equipment condition and correct deficiencies by performing corrective

maintenance as required
e Improve the program for corrective maintenance of equipment to help ensure that all corrective

maintenance activities are performed according to the schedule

e Improve the program for corrective maintenance of equipment to help ensure that all pertinent
equipment is included in appropriate corrective maintenance activities

e Assign responsibility for corrective maintenance of equipment
o Periodically audit the effectiveness of and adherence to the corrective maintenance program

Examples

A motor failed as a result of a lack of lubrication following a repair due to an error at installation.

A pump failed while its spare was out of service during repairs that were executed on a low priority.

An incident occurred as a result of delayed or untimely corrective maintenance.

Ol Tie Points

5.4  Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job
and legal requirements.
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EMCC Incident Investigation Equipment Reliability LTA
Causal Factor/Root Cause Definitions Maintenance, Calibration & Testing LTA

6.1

6.3

6.4

8.1

Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating and
maintenance procedures, which are consistently used.

Critical Equipment

A system is in place to ensure that SH&E critical equipment are identified, tested, and maintained for
reliability. This includes controlling the defeat of critical equipment by temporary disarming or deactivation.

Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Equipment Reliability LTA
Maintenance, Calibration & Testing LTA

MAINTENANCE,
CALIBRATION & TESTING
LTA

i

'

y

.

ACCEPTABLE WEAR/
DETERIORATION

PREDICTIVE
MAINTENANCE &
INSPECTION PROGRAM
LTA

PREVENTIVE
MAINTENANCE
PROGRAM LTA

CORRECTIVE
MAINTENANCE
PROGRAM LTA

Typical Issues

TESTING &
CALIBRATION

PROGRAM LTA

Were calibrations performed too infrequently? Did the calibrations include all the essential elements?

Was the equipment involved in the incident included in a routine calibration program? Did a calibration

program exist?

Typical Recommendations

e Develop a program for calibration of instruments
e Assign responsibility for calibration of instruments
e Conduct a survey of instrument condition and correct deficiencies by performing calibrations as

required

e Improve the program for calibration of instruments to help ensure that all necessary calibrations are
performed in a timely fashion.
e Assign responsibility for calibration of instruments

¢ Periodically audit the effectiveness of and adherence to the calibration program

Examples

A tank overflowed because of faulty liquid level instrumentation. The calibration program did not follow the
manufacturer’s recommended frequency for calibrations.

The calibration procedure for a level instrument was performed at atmospheric conditions. Actual operating
conditions involved high tank pressures. As a result, the tank was operated at a lower level than allowed, and
the pump it fed cavitated.

A relief valve was calibrated in the horizontal position. When installed, the valve was inverted (mounted
upside down). As a result, it lifted at a lower pressure.
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EMCC Incident Investigation Equipment Reliability LTA
Causal Factor/Root Cause Definitions Maintenance, Calibration & Testing LTA

Ol Tie Points

54

6.1

6.3

6.4

8.1

Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job
and legal requirements.

Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating and
maintenance procedures, which are consistently used.

Critical Equipment

A system is in place to ensure that SH&E critical equipment are identified, tested, and maintained for
reliability. This includes controlling the defeat of critical equipment by temporary disarming or deactivation.

Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The

system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Material & Procurement LTA

MATERIAL &
PROCUREMENT
LTA
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MATERIAL MATERIAL VENDOR MATE?L'QEIEQ%@G'NG MATERIAL HANDLING & PRggggEZSENT
AVAILABILITY LTA DEFECTS LTA STORAGE LTA LTA

Typical Issues

Was the problem caused by inadequate material handling, storage, packaging, or shipping? Was the shelf
life for the material exceeded? Was an unauthorized material substitution made? Were spare parts
inadequately stored?

Was the error the result of inadequate control of changes to procurement specifications or purchase orders?
Did a fabricated item fail to meet requirements or was an incorrect item received? Did product acceptance
requirements fail to match design requirements or were they otherwise unacceptable?

Typical Recommendations

e Ensure that materials are stored in a proper environment

e Inspect materials for damage upon arrival at the facility

e Procurement specifications should not be changed without review and approval by knowledgeable
personnel

e Ensure that acceptance requirements are documented and match the design requirements

Examples

As a result of improper labeling, a container of grease was placed into inventory on the wrong shelf in the
supply room. Subsequently, a pump failed when this grease was used, instead of one specified for that
pump.

A large tank was fabricated using an insufficient grade of stainless steel because the buyer made an
unauthorized change to the purchase order, and the personnel who signed off on the order did not detect the
change.
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Causal Factor/Root Cause Definitions Material & Procurement LTA
MATERIAL &
PROCUREMENT
LTA
Y Y Y v
MATERIAL PACKAGING PROCUREMENT
MATERIAL MATERIAL VENDOR & SHIPPING MATERIAL HANDLING & PROCESS
AVAILABILITY LTA DEFECTS LTA STORAGE LTA LTA

Typical Issues

Was the material not available when it should have been? Was a storehouse stock level not maintained?

Typical Recommendations

e Ensure minimum stocking levels are identified and maintained.

Example

The correct gasket material was not in the supply room. The stock level had been allowed to reach zero.

Ol Tie Points

3.1 Facilities Design and Construction

Procedures are in place for facilities design and construction to meet the quality control and assurance
requirements defined in Mechanical Integrity (OIMS 6.4).

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Material & Procurement LTA
MATERIAL &
PROCUREMENT
LTA
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MATERIAL PACKAGING PROCUREMENT
MATERIAL MATERIAL VENDOR & SHIPPING MATERIAL HANDLING & PROCESS
AVAILABILITY LTA DEFECTS LTA STORAGE LTA LTA

Typical Issues

Was the vendor supplied material defective?

Typical Recommendations

e Correct deficiencies in the procurement process to ensure appropriate quality control of materials.

Example

A vendor supplied bolting that did not meet the required specifications.
Furnace return bends were an inferior quality and resulted in in-service failures.

Ol Tie Points

3.1 Facilities Design and Construction

Procedures are in place for facilities design and construction to meet the quality control and assurance
requirements defined in Mechanical Integrity (OIMS 6.4).

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Material & Procurement LTA
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PROCUREMENT
LTA
v \ 4 v Y
MATERIAL PACKAGING PROCUREMENT
MATERIAL MATERIAL VENDOR & SHIPPING MATERIAL HANDLING & PROCESS
AVAILABILITY LTA DEFECTS LTA STORAGE LTA LTA

Typical Issues

Was material packaged properly? Was it damaged because of improper packaging? Was equipment
exposed to adverse conditions because the packaging had been damaged?

Was the material transported properly? Was it damaged during shipping?
Typical Recommendations

e Inspect materials for damage upon initial arrival at the facility
e Ensure that packaging specifications are documented, communicated and clearly understood by the

vendor

e Ensure that shipping specifications are documented, communicated and clearly understood by the
vendor
Example

An electronic system received water damage because it was not packaged in waterproof packaging as
specified in the packaging requirements.

An electronic device used for chemical analysis provided incorrect analysis results. As a result, 10,000
gallons of product were later found to be unacceptable. Investigation revealed the electronic device had been
dropped off a forklift. Since there was not obvious physical damage, the manufacturer shipped the device.

A water-based coating material was peeling off within several days of being applied. This shipment of the

coating material had frozen during transport by truck. Freezing changed the adhesiveness of the coating
material.

Ol Tie Points

3.1 Facilities Design and Construction

Procedures are in place for facilities design and construction to meet the quality control and assurance
requirements defined in Mechanical Integrity (OIMS 6.4).
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Causal Factor/Root Cause Definitions Material & Procurement LTA

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Material & Procurement LTA
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Typical Issues

Was material/equipment damaged during handling? Was equipment “mixed up” during handling?

Was material stored improperly? Was it damaged in storage? Did it have weather damage? Was it stored in
an environment (heat, cold, acid fumes, etc.) that damaged it?

Were material/equipment/parts issued after their shelf life was exceeded? Did materials continue to be used
after the shelf life was exceeded?

Typical Recommendations

e Consider the size, weight and hazards associated in transporting materials and choose a mode of
transport that is appropriate.

e Consider tagging equipment before transporting them to the field to ensure that similar items are not
inadvertently switched.

e For materials with a shelf life, develop a system in which the shelf life, date of manufacture, and date of
distribution are documented

e Assign stores employees the responsibility of ensuring that the shelf life has not been exceeded

e Ensure that materials that require a controlled environment for storage are not exposed to the weather

e Before stacking materials in a warehouse, ensure that the contents and the packaging are compatible
with this storage configuration and will not be damaged.

e Promptly correct problems affecting storage in controlled environments (failures of heating/cooling
systems, humidity control systems, etc.)

e Inspect materials for damage upon initial arrival at the facility.

Example

The wrong pump was installed in a line. The mechanics were installing several pumps and had them all on a
cart. They were “mixed up” and installed in the wrong locations.

An absorption column installed to remove contaminants from solvent did not operate as designed.
Investigation revealed that the absorbent material used to pack the column had been stored outside and
uncovered. The damaged material reduced the efficiency of the column.

Rubber tubing used in the cooling system of portable generators cracked and failed. The shelf life of the
rubber tubing installed had been exceeded and the tubing had become brittle.
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Ol Tie Points

3.1 Facilities Design and Construction

Procedures are in place for facilities design and construction to meet the quality control and assurance
requirements defined in Mechanical Integrity (OIMS 6.4).

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Typical Issues

Were changes made to purchase orders or procurement specifications without the proper review and
approvals? Did the changes result in purchase of the wrong materials?

Was the item of concern fabricated according to the requirements specified in the procurement
specifications/purchase requisition?

Was an item received not the one ordered? Was the inconsistency recognized? Was the item accepted
rather than returned?

Were incorrect items accepted because the acceptance requirements were not the same as the design
requirements?

Were the product/item acceptance requirements complete? Did the item acceptance requirements address
all the safety concerns for the item? Did the requirements address all the concerns for efficacy?

Typical Recommendation

e Include procurement control procedures in the management of change program

o Define appropriate quality control checks upon receipt of purchased items and during fabrication for
major items

e Require that the requisitioner/storeroom clerk inspect the equipment upon arrival and compare the
packing slip specs to the requisition specs

e Ensure that acceptance requirements are documented and accurately match the design requirements

Example

A pump made from Hastelloy C was ordered for use in a hypochlorite liquid plant. Purchasing went out for
bids on Hastelloy pumps (and did not specify Hastelloy C). A Hastelloy B pump was received, and failed after
only 4 days of service because of chemical attack.

A valve failed because the seat was not fabricated with materials specified in the procurement specifications.
As a result, it did not withstand the corrosive environment in which it was installed.

A pump of the wrong size was installed in a process. The stores department checked the pump upon receipt,
but their checks did not address key design parameters.
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Ol Tie Points

3.1 Facilities Design and Construction

Procedures are in place for facilities design and construction to meet the quality control and assurance
requirements defined in Mechanical Integrity (OIMS 6.4).

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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FUNCTIONAL TESTING
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TOOLS & SUPPORT
EQUIPMENT PROGRAM
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Typical Issues
Were there adequate quality controls to verify the design for equipment or a project?

Were there problems with the calibration of equipment? Does a calibration program exist? Is it complete?
Are calibrations properly scheduled? Are calibrations performed as scheduled?

Was an equipment malfunction caused by failure to carry out scheduled maintenance? Was maintenance
scheduled? Did the maintenance program specify all the necessary maintenance at the correct frequency?

Were routine inspections performed on the equipment that malfunctioned during the incident? Did an
inspection program exist? Was the inspection program followed? Did the inspection program include the
correct parameters?

Also included are the tools used in support of all activities, not just inspection tools.

Typical Recommendation

Ensure program for quality reviews to verify designs of equipment and projects.

Develop a program for calibration of instruments

Review calibration records to ensure proper frequency of calibration

Develop a program for preventive maintenance of equipment

Conduct a survey of equipment condition and correct deficiencies by performing preventive

maintenance as required

Develop an inspection and testing program

e Review codes and standards to help ensure the adequacy of the current inspection and testing
program

e Ensure that inspection and testing programs consider the importance of a component/system to

accident/event prevention and mitigation

Example

A tank overflowed because the level indicator was out of calibration. The indicator was not included in the
calibration program.

A pump failed because routine maintenance had not been performed as specified by the manufacturer. The
preventive maintenance program did not include all of the manufacturer's maintenance requirements.

A reportable environmental spill occurred as a result of a slow leak on a chemical tank. The tank, operating
at ambient conditions, had not been included in the facility’s inspection program.
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Typical Issues

Was the design input and output consistent and complete? These include verification of Design/field
changes and/or Pre-Startup Safety Reviews. Did the review process fail to detect design errors? Was the
review made by an independent reviewer(s)? Was the review complete? Did the reviewer(s) use all of the
essential design input requirements in making his/her review? Did the review(s) verify that the output is
correct and aligned with the input?

Typical Recommendation
e Ensure that the design review is performed by a group/company other than the designers’
e Ensure that all design outputs correspond to a design input
e Periodically audit the design change process

Example

A valve failed because the design reviewer did not check the specifications (output) against the requirements
(input). The specifications did not address the required criteria that the valve must operate in a corrosive
environment although the criteria were a part of the design requirements.

Ol Tie Points

2.1 Risk Assessment & Management
Risk analyses and assessments are conducted for new facilities and products which include:

a. Inherent SH&E Reviews (fundamental SH&E reviews conducted at initial stages of project
development to address process technology, hazardous materials, inventories, etc.)

b. Comprehensive risk assessments

c. Process hazard analyses (e.g., PHA, HAZOP)

d. Security risk assessments

3.1 Facilities Design and Construction

A system is in place to provide project management procedures that address the safety, health, human
factors, security, and environmental aspects of projects, starting with design and continuing through start-up.

4.1 Documentation/ Information
A system is in place to ensure that drawings and other pertinent records and documentation necessary for
sound operation and maintenance of facilities are maintained.
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6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

7.1 Management of Change
A system is in place for the management of temporary and permanent changes

8.1  Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The

system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Typical Issues

Was the issue a result of less than adequate inspection of equipment fabrication? Was there an adequate
inspection program on the project or maintenance activity?

Typical Recommendation

e Develop a quality control inspection program to ensure integrity of the fabrication activities.

Example

A pump failed as a result of inadequate inspection of the casting quality of the case during fabrication.

Ol Tie Points

3.1 Facilities Design and Construction

A system is in place to provide project management procedures that address the safety, health, human
factors, security, and environmental aspects of projects, starting with design and continuing through start-up.

6.3  Critical EQuipment

A system is in place to ensure that SH&E critical equipment are identified, tested, and maintained for
reliability. This includes controlling the defeat of critical equipment by temporary disarming or deactivation.

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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QA /QC & INSPECTION
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Typical Issues

Were the issues associated with less than adequate inspection of the construction and installation activities?

Typical Recommendation

o Develop a quality control inspection program to ensure integrity during the construction and installation
activities.

Example

A pipe failed as a result of inadequate inspection of the welding quality during construction.

Ol Tie Points

3.1 Facilities Design and Construction

A system is in place to provide project management procedures that address the safety, health, human
factors, security, and environmental aspects of projects, starting with design and continuing through start-up.

6.3  Critical Equipment

A system is in place to ensure that SH&E critical equipment are identified, tested, and maintained for
reliability. This includes controlling the defeat of critical equipment by temporary disarming or deactivation.

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Typical Issues

Did a program exist to functionally test all equipment and systems before placing them in service? Was the
program adequate or were systems placed in service without functional testing?

Typical Recommendation

e Improve the inspection and testing program to help ensure that all pertinent equipment is inspected
and tested prior to startup

e Assign responsibility for development and maintenance of an inspection and testing program

e Review codes and standards documents to help ensure the adequacy of the current inspection and
testing program

Example

A fire alarm system failed to activate during a fire in a process room. The system had not been functionally
tested before being placed in service.

Ol Tie Points

3.1 Facilities Design and Construction

A system is in place to provide project management procedures that address the safety, health, human
factors, security, and environmental aspects of projects, starting with design and continuing through start-up.

6.3  Critical EQuipment

A system is in place to ensure that SH&E critical equipment are identified, tested, and maintained for
reliability. This includes controlling the defeat of critical equipment by temporary disarming or deactivation.

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Typical Issues

Were appropriate tools and support equipment available? Were there adequate lifting devices provided?

Typical Recommendation

e Insure appropriate tools are available for the task.
e Insure appropriate support equipment and facilities are available to support the task.

Example

A pump was dropped due to inadequate rigging from a very inaccessible location. The new facility had not
provided a monorail or other lifting device for removing the pump.

A mechanical craftsperson was using a cheater (long extension on a wrench) when the wrench broke and
the person was injured.

No crane was available so the craftspersons were using a fork lift to remove a drum when the rigging slipped
and the drum fell.

Ol Tie Points

3.1 Facilities Design and Construction

A system is in place to provide project management procedures that address the safety, health, human
factors, security, and environmental aspects of projects, starting with design and continuing through start-up.

5.4  Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job
and legal requirements.

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating and
maintenance procedures, which are consistently used.
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6.3  Critical Equipment

A system is in place to ensure that SH&E critical equipment are identified, tested, and maintained for
reliability. This includes controlling the defeat of critical equipment by temporary disarming or deactivation.

6.4 Mechanical Integrity

A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable
standards.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable
standards for safety, health, environmental protection, and regulatory compliance required of
company operations. The system includes third party services arranged by other ExxonMobil
functions external to the site and marine vessels/services.

Rev. 6b - 6/2005 Page 53 A.6.5





EMCC Incident Investigation Human Factor Engineering
Causal Factor/Root Cause Definitions

HUMAN FACTOR

ENGINEERING

4

WORKPLACE WORK WORKLOAD
LAYOUT ENVIRONMENT A 'NTS?(LSETRET\\ANT
LTA LTA PROBLEM

Typical Issues

Were the capabilities and limitations of humans in the design, development, production, and control of
systems considered? Is the layout of the workplace adequate? Is the work environment excessively noisy,
hot, or cold? Does the task impose an excessive physical or mental workload? Can the system tolerate
faults?

Typical Recommendations

e Locate related controls and indications together

e Provide employees with adequate personal protective clothing such as hearing protection, gloves and
safety glasses. Ensure that they are available in different sizes to guarantee a comfortable fit

e Reduce the complexity of control systems

e Provide feedback to the operator so that he/she can tell if actions are performed correctly

Examples

An operator, assigned the responsibility of monitoring a computer screen for an entire 8-hour shift, failed to
detect an important signal.

An operator failed to control the flow rate in a process because the flow rate meter could not be seen from
the location where the flow was controlled.

An operator inadvertently switched on the wrong pump because all three pump switches looked the same
and were not labeled.
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OBJECT DIFFICULT
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CONFLICTING
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LTA

OTHER REACH
OR VISUAL ENVELOPE
LTA

WALK AREA
LTA

Typical Issues

Did inadequate controls or displays contribute to the error? Was poor integration of controls and displays a
factor? Did differences in equipment between different processes or areas contribute to the problem? Did
poor arrangement or placement of equipment contribute to the event? Was there a failure to clearly and
appropriately label all controls, displays and other equipment?

Typical Recommendations

e Ensure that operators are provided with sufficient information to control the process

e Locate related controls and indications together

e Follow expected norms in labeling and layout of controls and indications (e.g., left to right, top to
bottom progression, consistent color codes)

Examples

In one processing plant, two units performed the same function. Each unit had a separate control room. The
control rooms were identical except they were mirror images of one another. An operator, normally assigned
to the first unit, caused a serious process upset when he was assigned to work in the second unit.

The controller for an automatic valve was located on the front side of a vertical panel. The flow indication for
the line was on the backside of the panel. A mirror was installed so the operator could see the flow indication
while adjusting the valve position. However, the reversed image in the mirror caused problems in setting the
correct valve position.
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WORKPLACE Typical Issues

LAYOUT
LTA

Did inadequate equipment controls or control systems (e.g., push
} buttons, rotary controls, J-handles, key-operated controls,

thumbwheels, switches, job sticks) contribute to the occurrence? Did
the control fail to provide an adequate range of control for the function
CONTROLS it performs? Was the control inadequately protected from accidental
LTA . . .. . .. .
activation? Were similar controls indistinguishable from one another?
Does the control layout or operation violate a stereotype or standard?

Typical Recommendations

DISPLAYS
LTA

. Ensure that the physical configuration of controls are

suitable  for human dexterity
. Configure controls such that it would be
difficult to accidentally activate them

. Ensure that similar controls have distinguishable
features

. Ensure that the device/display allows the necessary
range of control (e.g., 0-100 GPM control dial would be
inappropriate if the flow sometimes required settings as high
as 110 GPM)

o Sensitivity of controls should allow an operator to
quickly and accurately make process changes

CONTROL / DISPLAY
INTEGRATION
LTA

CONFLICTING
LAYOUTS

OTHER REACH
OR VISUAL ENVELOPE
LTA

Examples

The operator of a remotely driven crane inadvertently dropped the load
being raised. The keys on the keypad he was using to operate the
crane were very small and close together. The operator’s fingers, even
though they were average size, were too large to accurately press one button without inadvertently pressing
the surrounding keys.

The operator incorrectly started pump D instead of pump B. The pump controls are all identical and arranged
in reverse alphabetical order from left to right like this: E D C B A. This violates a stereotype that controls will
be in alphabetical order from left to right.

During an emergency, an operator made the event worse by increasing flow instead of stopping flow. All flow

controllers in the plant were moved counter-clockwise to reduce flow except for the one involved in this
event. It was moved clockwise to reduce flow. This violated the standard practice at this plant.

Ol Tie Points

2.1 Risk Assessment & Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmmoow
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3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed
projects.
B. Criteria are established defining when assessments are required, from project planning phase through
start-up.
C. Procedures for performing and documenting the assessments are in place.
D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

8.1 Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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— Typical Issues
LAYOUT
LTA Did inadequate displays or display systems (e.g., gauges, meters,
light indicators, graphic recorders, counters, or video display
terminals) contribute to the occurrence? Did the display fail to
provide all information about system status and parameter values
needed to meet task requirements? Did the configuration of the
CONTROLS display make information difficult to see or to interpret? Was it
LTA necessary for the user to convert information presented by the
display prior to using it? Did unnecessary or redundant information

contribute to the error?

L

DISPLAYS Typical Recommendations
LTA
. Ensure that display provide enough information
about the process so that the operators can adequately
control it
CONTROL / DISPLAY o Configure displays so that they are easy to read
INTEGRATION and interpret
o Ensure that similar controls have distinguishable
features
o Provide direct display of the necessary parameters

so that operators do not have to convert the information
for it to be usable

o Display only the information that is
necessary/helpful to safely and efficiently control the process

CONFLICTING
LAYOUTS

OTHER REACH
OR VISUAL ENVELOPE
LTA

Examples

An operator made an error in reading a meter because of the
unusual scale progression. Instead of a scale with major markings
divided by units of five (i.e., 5, 10, 15, 20), the scale was divided
into units of six (i.e., 6, 12, 18, 24).

An operator set the flow rate improperly. The procedure specified
the flow rate in gallons per minute. The display indicated pounds per hour.

A digital display was used to monitor the flow rate of a system. The system responded slowly to control

changes. This required the operator to write down values at various times to create a time log. A chart
recorder would have been a more appropriate type of display.

Ol Tie Points

2.1 Risk Assessment & Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix and
associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

mmoow
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3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed
projects.
B. Criteria are established defining when assessments are required, from project planning phase through
start-up.
C. Procedures for performing and documenting the assessments are in place.
D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

8.1 Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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CONFLICTING
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LTA

more severe upset.
Ol Tie Points

Typical Issues

Was there a failure to locate related controls and displays of the
readouts of these controls close to each other? Was a display
located so that it was obscured during manipulation of the related
control? Were control/display relationships unclear to the user?
Was the response of a display to control movements inconsistent,
unpredictable, or incompatible with the populational stereotypes
or the user’s expectations? Was there difficulty with multiple
displays being operated by a single control?

Typical Recommendations

. Configure the control panel so that it is easy to
locate related controls and displays

. Locate displays so that the related control can be

manipulated while watching the display

. Ensure that control and displays are directly
related to one another (i.e., if pressure is displayed, the
corresponding control should directly affect pressure as
opposed to another parameter, like temperature)

. Ensure that each display responds consistently
with populational stereotypes when the control is
manipulated (e.g., the display shows a quantitative
increase when a control is turned clockwise)

. Ensure that one display is provided for every
control.

Example

The display for an important process parameter on a DCS was
updated only once per minute. During an upset condition, an
operator made several corrective changes in the controls, not
realizing that the display would be slow to indicate the effect of
each change. The overcorrection of the initial upset led to another

2.1 Risk Assessment and Management

The risk assessment process includes:

A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix and

associated documentation as appropriate

TMoO®

Systematic hazard identification, including Human Factors

. Assessment of consequences and probabilities

. Evaluation of actions to prevent and mitigate risks

Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,

HAZOP) and Pre-Start-up Reviews.

A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed

projects.

B. Criteria are established defining when assessments are required, from project planning phase through
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start-up.

C. Procedures for performing and documenting the assessments are in place.

D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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oouT Typical Issues
LTA
Did differences in controls, displays, or other equipment between
different processes or areas contribute to the event?
CoNTROLS Typical Recommendations
LTA
. Ensure that color codes consistently have the same
meaning on all control boards in the facility
o Ensure that identical units have identical control board
A configurations
o Label similar components in sequential order: ABC not
ACB

CONTROL / DISPLAY
INTEGRATION
LTA

Examples

Two computer systems, located side-by-side in the facility were
programmed using different color schemes. On the first system the

color red indicated an open valve and green indicated a closed valve.
AvouTs On the second system green indicated normal and red indicated an
abnormal condition. Because of the inconsistency in color-coding
between the two systems, an operator who normally worked on the
first system allowed a tank to overflow when he was temporarily
assigned to the second system. His mindset was that green indicated
lack of flow.

OTHER REACH
OR VISUAL ENVELOPE
LTA

An operator inadvertently started the wrong pump. The cooling water
pumps are arranged alphabetically (A-D) from left to right. However,
the control panel has the controls arranged as follows:

A C

B D

Ol Tie Points

2.1 Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix and
associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmmoow

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed
projects.
B. Criteria are established defining when assessments are required, from project planning phase through
start-up.
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C. Procedures for performing and documenting the assessments are in place.
D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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Typical Issues

WORKPLACE
LAYOUT

LTA Did poor arrangement or placement of equipment contribute to the
event? Did poor coordination of human characteristics with the
; physical environment, facilities, or equipment contribute to the

occurrence? Did an individual have to bend down or assume an
awkward position to complete a task?

CONTROLS
LTA

Typical Recommendation

. Locate all displays and controls so that an operator
SPLAYS can easily see them at a glance and can easily
LTA manipulate controls

Example

CONTROL / DISPLAY
INTEGRATION
LTA

An operator must adjust a manual valve on one side of a vessel to
control an important process parameter. The gauge that measures the
process parameter is on the opposite side of the vessel, forcing the
operator to travel back and forth between opposite sides of the vessel

when making adjustments to the process parameter.

CONFLICTING
LAYOUTS

OTHER REACH
OR VISUAL ENVELOPE

LTA

Ol Tie Points

21 Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmoow

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed
projects.
B. Criteria are established defining when assessments are required, from project planning phase through
start-up.
C. Procedures for performing and documenting the assessments are in place.
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8.1

D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.

A job observation and intervention process is in place to encourage and reinforce positive safety behavior and
address the causes of unsafe behavior.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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WORKPLACE
LAYOUT
LTA

REQUIRED TASK
POSTURE / POSITION
LTA

OBJECT DIFFICULT
TO LIFT OR HANDLE

LABELING ¢
LTA

WALK AREA 4—
LTA

<>
<=
<>

Ol Tie Points

Typical Issues

Does the position required by a task put the employee “in the line
of fire?” Does the location of equipment require an employee to
be in awkward positions? Is there adequate access and
clearances to perform required tasks?

Typical Recommendations

. Conduct design reviews to ensure equipment
requiring maintenance is accessible
. Conduct on-the-job analysis of required tasks
positions
o Instruct/train employees about the concept of
“line of fire.”
Examples

A maintenance employee is in the process of breaking open an
8-bolt flange on a line said to be cleared and depressurized. He
began loosening the bolts closest to him while standing over the
flange. The line was not properly depressurized and the
employee was sprayed with hydrocarbons.

An operator injured his back lifting material from a conveyor as
the result of improper body position. The only location to access
the conveyor requires the operator to bend to his left and then
reach to lift a 25 Ib. item.

2.1 Risk Assessment and Management

The risk assessment process includes:

A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix

and associated documentation as appropriate

nmoow

Systematic hazard identification, including Human Factors

Assessment of consequences and probabilities

Evaluation of actions to prevent and mitigate risks

Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

3.1 Risk Assessment and Management

The risk assessment process includes:

A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix

Rev. 6b - 6/2005
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and associated documentation as appropriate

Systematic hazard identification, including Human Factors

Assessment of consequences and probabilities

Evaluation of actions to prevent and mitigate risks

Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmmoow

5.1 Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.

A job observation and intervention process is in place to encourage and reinforce positive safety behavior
and address the causes of unsafe behavior.

8.1 Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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WORKPLACE
LAYOUT
LTA

-

REQUIRED TASK
POSTURE / POSITION
LTA

OBJECT DIFFICULT

TO LIFT OR HANDLE

-
-
-

LABELING
LTA

WALK AREA
LTA

Typical Issues

Was the object large and bulky? Was the object too smooth or
too sharp? Was the object too hot or too cold? Are tools
available to assist with handling the object? Are the tools
designed specifically for the object? Is a high level of manual
dexterity required to lift/handle the object?

Typical Recommendations

e |dentify tools/PPE to assist in handling objects
o Review procedures for handling odd size/shape objects
e Redesign tool/object to be more easily handled

Example

An operator wears leather gloves while handling cutting blades.
However, the blades have only a small tab for mounting and the
operator must hold the cutting edge to mount the blade.
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Ol Tie Points

2.1

3.1

51

8.1

Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmoow

Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmoow

Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.

A job observation and intervention process is in place to encourage and reinforce positive safety
behavior and address the causes of unsafe behavior.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Typical Issues

WORKPLACE
LAYOUT

LTA Did poor arrangement or placement of equipment contribute to
the event? Did the required task allow the employee to get
appropriate visual feedback? Did the position required by the

task consider line of site to control panels/alarms? Were objects
blocking the line of site? Were there visual distractions
preventing a clear line of site?

REQUIRED TASK
POSTURE / POSITION
LTA

Typical Recommendation
. Locate all displays and controls so that an

operator can easily see them at a glance and can
easily manipulate controls

OBJECT DIFFICULT
TO LIFT OR HANDLE

Example

An operator must adjust a manual valve on one side of a vessel
to control an important process parameter. The gauge that
measures the process parameter is on the opposite side of the
vessel, forcing the operator to travel back and forth between

R opposite sides of the vessel when making adjustments to the

process parameter.

WALK AREA
LTA

¢

Ol Tie Points

2.1 Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

mmoow

3.1 Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk
Matrix and associated documentation as appropriate
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nmmoow

Systematic hazard identification, including Human Factors

Assessment of consequences and probabilities

Evaluation of actions to prevent and mitigate risks

Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

Rev. 6b - 6/2005

Page 19 B.1.8





EMCC Incident Investigation Human Factor Engineering
Causal Factor/Root Cause Definitions Workplace Layout LTA

Typical Issues

WORKPLACE
LAYOUT
LTA

Was there a failure to clearly and appropriately label all controls,

displays or other equipment items that had to be located,

identified, or manipulated by the user during performance of a
task? Did labeling fail to clearly identify equipment? Did labeling
incorrectly identify equipment? Were labels hard to read,
incorrect, or misleading?

REQUIRED TASK
POSTURE / POSITION
LTA

Typical Recommendations

OBJECT DIFFICULT

TO LIFT OR HANDLE <—] ° Ensure that all controls and displays are labeled

correctly
. Ensure that labels are made with an easy-to-
read font and are color-coded, if necessary
. Locate all labels close to the related
<+ control/display
. Maintain labels as necessary (clean, ensure

reliable  adhesive, etc.)

LABELING Examples

<>
<
<>

An operator selected the wrong valve from a configuration of
twenty valves because more than half of the valves in the group
were unlabeled. The adhesive used to attach labels to the
WALK AREA <« valves was not reliable in the acidic environment in which the

LA valves were located; therefore, many of the labels had fallen to
the floor. The operator tried to judge which was the correct valve
using the labels that remained attached.

An operator opened the wrong valve causing a transfer error.
The label was positioned between two valves, forcing the
operator to choose between them.

Ol Tie Points

2.1 Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmoow

3.1 Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
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and associated documentation as appropriate

Systematic hazard identification, including Human Factors

Assessment of consequences and probabilities

Evaluation of actions to prevent and mitigate risks

Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmmoow

5.1 Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel.
B. Training is provided for hazard recognition.
C. Hazards are identified and mitigated as a part of work planning and job execution.
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WORKPLACE

Typical Issues

LAYOUT

OBJECT

LABELING
LTA

WALK AREA

Ol Tie Points

REQUIRED TASK
POSTURE / POSITION
LTA

TO LIFT OR HANDLE

-
-
<>

o Did walkway deficiencies contribute to the event? Was this a

designated walkway? Was the walkway maintained properly?
Was the walkway being used as designed?

Typical Recommendations

. Ensure walk areas are maintained and free of
obstacles
. Conduct a work place audit of walk areas
DIFFICULT . .
. Enforce housekeeping requirements
Example

An operator was exiting a reactor structure during an emergency.
Grating that was removed and replaced during maintenance the
previous day was not bolted down. The grating moved causing
the operator to fall.

2.1 Risk Assessment and Management

The risk
A.

nmoow

assessment process includes:

Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate

Systematic hazard identification, including Human Factors

Assessment of consequences and probabilities

Evaluation of actions to prevent and mitigate risks

Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,

HAZOP)
A.

and Pre-Start-up Reviews.
Projects executed by other parties on behalf of the site conduct the same assessments as site executed
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projects.
B. Criteria are established defining when assessments are required, from project planning phase through
start-up.

51

8.1

C. Procedures for performing and documenting the assessments are in place.
D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.

A job observation and intervention process is in place to encourage and reinforce positive safety behavior and
address the causes of unsafe behavior.

Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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WORK
ENVIRONMENT
LTA

WORK SURFACE
TEMPERATURE TOO HOT
OR TOO COLD

HOUSEKEEPING
LTA

EXCESSIVE
VIBRATION

WORKER
STARTLED

OXYGEN DEFICIENT
ATMOSPHERE

PROTECTIVE
CLOTHING
LTA

EXPOSURE TO
HEALTH HAZARDS

Typical Issues

Did stressors in the work environment such as poor housekeeping, extreme heat or cold, inadequate lighting,
or excessive noise contribute to the error? Was the problem caused by difficulties associated with protective
clothing? Were there other stressors present in the work area that may have contributed to the problem (e.g.,
vibration, movement constriction, high jeopardy or risk)?

Typical Recommendations

e Remove unused equipment and piping
e Provide employees with adequate personal protective clothing such as hearing protection, gloves, and
safety glasses. Ensure that they are available in different sizes to guarantee a comfortable fit

Examples

An operator received a cut to her head when she bumped into an overhead pipe. The lighting in the area was
not sufficient to detect overhead obstacles.

A step was missed during performance of a job. The operator hurried through the job because it required him
to wear a respirator and work in a confined space. None of the available respirators fit properly.
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Typical Issues

WORK Did poor housekeeping conditions contribute to the event? Was the
ENVIRONMENT error caused by a cluttered work environment? Was an unsafe

situation created by a sloppy workplace?

HOUSEKEEPINGS e Ensure that work areas are maintained in a clean, organized
manner
¢ Remove (demolish) unused equipment and piping.

Typical Recommendations

Example

A mechanic received a puncture wound to his hand when he
reached into a toolbox and came into contact with an open penknife.
The toolbox was full of old rags and crumpled paper; therefore, the
mechanic was unable to detect the hazard.

X

PROTECTIVE
CLOTHING
LTA

Ol Tie Points

5.1 Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.

A job observation and intervention process is in place to encourage and reinforce positive safety behavior and
address the causes of unsafe behavior.

8.1 Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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Typical Issues

WORK
ENVIRONMENT

Was the event caused by excessive exposure of personnel to a hot

or cold environment? Was poor ventilation (i.e., poor air quality or

inadequate air velocity) a contributor to the event? Was the effect of
rain, snow, etc., a factor?

HOUSEKEEPINGS
LTA

Typical Recommendations

e Ensure that indoor work areas are adequately ventilated
and heated/cooled

o Allow personnel to take frequent breaks if they are required
to work in an uncontrolled, uncomfortable climate for

extended periods of time

o Consider the need for roofing or walls over work areas for
which protection from wind and precipitation reduces the
hazards of operation and maintenance

Example

During an extreme cold spell, a mechanic damaged an expensive
piece of equipment by dropping a tool into its moving parts. Even
though the mechanic was wearing gloves, his hands were so cold
that he was unable to get a firm grip on the tool.

4

PROTECTIVE
CLOTHING
LTA
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2.1

3.1

51

5.2

8.1

Risk Assessment and Management

The risk assessment process includes:

Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk
Matrix and associated documentation as appropriate

Systematic hazard identification, including Human Factors

Assessment of consequences and probabilities

Evaluation of actions to prevent and mitigate risks

Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

>

nmoow

Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g.,
PHA, HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site
executed
projects.
B. Criteria are established defining when assessments are required, from project planning phase
through start-up.
C. Procedures for performing and documenting the assessments are in place.
D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and
skills to assure safe construction), human factors, security, and maintenance/inspection needs.

Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which
requires that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.

A job observation and intervention process is in place to encourage and reinforce positive safety behavior
and address the causes of unsafe behavior.

Occupational Health

Employees are trained on the nature of the hazards to which they may be exposed and the engineering
controls, work practices and personal protective equipment used to control the hazards.

The interface between the worker and the workplace is evaluated for health and ergonomic factors to
minimize potential hazards. This includes an analysis of jobs/tasks to ensure appropriate engineering
controls, work practices and personal protective equipment.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Typical Issues

WORK
ENVIRONMENT

Was the event caused because illumination levels were not sufficient
for task performance? Did the level of illumination vary greatly over a
; given workstation? Was the error caused by a failure to provide

supplemental lighting for personnel performing specialized visual tasks
in areas in which fixed illumination was not adequate? Was there
shadowing of labels, instructions, or other written information? Was
there a problem with glare or reflection? If the event occurred during an
emergency situation, such as loss of power, was emergency lighting
inadequate?

HOUSEKEEPINGS
LTA

Typical Recommendations

¢ Solicit comments from employees regarding workstation
lighting. Address any comments received

¢ Provide non-glare screens for computer monitors

¢ Conduct an emergency drill at night and use emergency
lighting. Solicit employee feedback to determine whether or
not the lighting is adequate for emergency
operations/evacuation

Examples

A serious incident occurred when glare caused by improper overhead
lighting prevented an operator from detecting that an important
annunciator tile was illuminated.

PROTECTIVE
CLOTHING
LTA

During a loss of power event, an operator was injured while attempting
to trouble-shoot the emergency generator. Lighting levels from the
control room to the generator were insufficient and he ran into a forklift
on his way to the generator.

___ Ol Tie Points

.4 INION MOOTOOINIITIIL alld Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmoow

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed
projects.
B. Criteria are established defining when assessments are required, from project planning phase through
start-up.
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C. Procedures for performing and documenting the assessments are in place.
D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.

A job observation and intervention process is in place to encourage and reinforce positive safety behavior and
address the causes of unsafe behavior.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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Typical Issues

WORK
ENVIRONMENT

Was the event caused by diminished human performance caused by

excessive noise? Were personnel unable to hear auditory signals or

alarms because of excessive background noise? Did auditory
distraction, irritation or fatigue of personnel result from excessive
noise?

HOUSEKEEPINGS
LTA

Typical Recommendations

¢ Install additional equipment to diminish workplace noise
when possible (e.g., mufflers, sound enclosures)

¢ Provide employees with adequate hearing protection

e Post danger signs in areas in which noise is in excess of 85
dB to alert employees to wear hearing protection in
those areas

e Ensure that emergency alarms and the emergency PA
system can be heard throughout the process area

Example

A computer operator failed to respond to a system alarm because
background noise from the computer’s cooling fans masked the
auditory alarm signal.

PROTECTIVE
CLOTHING
LTA

2.1 Risk Assessment and Management

The risk assessment process includes:

Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix and
associated documentation as appropriate

Systematic hazard identification, including Human Factors

Assessment of consequences and probabilities

Evaluation of actions to prevent and mitigate risks

Review and approval of decisions to manage identified risks by specified levels of management

Tracking and implementation of follow-up recommendations

>

mTmoow

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed
projects.
B. Criteria are established defining when assessments are required, from project planning phase through
start-up.
C. Procedures for performing and documenting the assessments are in place.
D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.
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5.1 Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.

Activities where personal protective equipment is required are identified and communicated to employees and
contractors. Responsibilities are assigned for specification, procurement, training, use and care of personal
protective equipment.

A job observation and intervention process is in place to encourage and reinforce positive safety behavior and
address the causes of unsafe behavior.

5.2 Occupational Health

Employees are trained on the nature of the hazards to which they may be exposed and the engineering controls,
work practices and personal protective equipment used to control the hazards.

The interface between the worker and the workplace is evaluated for health and ergonomic factors to minimize
potential hazards. This includes an analysis of jobs/task to ensure appropriate engineering controls, work practices
and personal protective equipment.

8.1 Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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WORK
ENVIRONMENT

-y

HOUSEKEEPINGS
LTA

X

PROTECTIVE
CLOTHING

LTA

Typical Issues

Did protective clothing (e.g., plastic suit, gloves, respirator) contribute
to the difficulty? Did protective clothing significantly diminish any of
the senses (i.e., sight, tough, smell, hearing, or taste) necessary to
perform the task? Were personnel required to wear protective
clothing for an uncomfortable length of time? Were personnel
required to dress in and out of protective clothing an excessive
number of times?

Typical Recommendations

e Ensure that protective clothing is available in different sizes
so that all employees can be fitted accordingly
o If several consecutive tasks require that protective clothing

be worn for a long time, investigate the possibilities of
using more comfortable protective clothing designs (e.g.,
looser or tight fit)  or protective clothing made with more
comfortable material (e.g., “breathable” fabric)

o If protective clothing diminishes senses required to complete
the task, investigate altering the clothing as possible so
that personnel may perform their duties effectively

Examples

An operator wearing a full-face respirator was injured when he
walked into the path of a forklift. The respirator reduced his
peripheral vision; therefore, he did not see the forklift coming from his
left side.

An operator using an overhead crane allowed the load to collide with
operating equipment. The protective gloves he was wearing
prevented him from accurately manipulating the crane’s controls.

An operator splashed some alkaline catalyst onto his hands, causing

a severe chemical burn, while manually loading the catalyst into a vessel. The operator was wearing gloves,
but the gloves were not chemically resistant.
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2.1 Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmmoow

5.1 Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.

Activities where personal protective equipment is required are identified and communicated to employees and
contractors. Responsibilities are assigned for specification, procurement, training, use and care of personal
protective equipment.

A job observation and intervention process is in place to encourage and reinforce positive safety behavior and
address the causes of unsafe behavior.

5.2 Occupational Health

Employees are trained on the nature of the hazards to which they may be exposed and the engineering controls,
work practices and personal protective equipment used to control the hazards.

The interface between the worker and the workplace is evaluated for health and ergonomic factors to minimize

potential hazards. This includes an analysis of jobs/task to ensure appropriate engineering controls, work
practices and personal protective equipment.

6.1 Operations and Maintenance Procedures

A system is in place that ensure the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.

8.1 Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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WORK

Typical Issues

ENVIRONMENT

Was the incident caused by a work surface that was too hot or too

cold? Was there any identification to indicate a hot or cold work

WORK SURFACE
TEMPERATURE TOO HOT
OR TOO COLD

EXCESSIVE
VIBRATION

WORKER
STARTLED

OXYGEN DEFICIENT
ATMOSHERE

EXPOSURE TO
HEALTH HAZARDS

surface?

Typical Recommendation

o Evaluate workplace for work surfaces which are
either too hot or too cold
Examples

On an extremely hot day, a pipefitter's steel work table was located
in the field near his work location. There was no cover to protect the
table from the environment. An aerosol can placed on the table
exploded from exposure to the heat.

Ol Tie Points

2.1 Risk Assessment and Management

The risk assessment process includes:

A.

nmooOw

Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate

Systematic hazard identification, including Human Factors

Assessment of consequences and probabilities

Evaluation of actions to prevent and mitigate risks

Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.

A.

B.

C.

Projects executed by other parties on behalf of the site conduct the same assessments as site executed
projects.

Criteria are established defining when assessments are required, from project planning phase through
start-up.

Procedures for performing and documenting the assessments are in place.

Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
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51

5.2

8.1

assure safe construction), human factors, security, and maintenance/inspection needs.
Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.

Activities where personal protective equipment is required are identified and communicated to employees and
contractors. Responsibilities are assigned for specification, procurement, training, use and care of personal
protective equipment.

Occupational Health

The interface between the worker and the workplace is evaluated for health and ergonomic factors to minimize
potential hazards. This includes an analysis of jobs/tasks to ensure appropriate engineering controls, work
practices and personal protective equipment.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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WORK
ENVIRONMENT

-

WORK SURFACE
TEMPERATURE TOO HOT
OR TOO COLD

EXCESSIVE
VIBRATION

WORKER
STARTLED

OXYGEN DEFICIENT
ATMOSHERE

EXPOSURE TO
HEALTH HAZARDS

Typical Issues

Was the result of the incident due to exposure to vibration in the
work environment? Were there guidelines to minimize the impact for
work involving excessive vibration?

Typical Recommendations

. When possible, reduce physiological and
psychological stresses
o Ensure tools/tasks that involve excessive vibration
have features to minimize exposure
Example

A jackhammer operator was injured when he dropped his
jackhammer on his foot. He had been using the tool for several
hours without relief, and the constant vibration caused his hands to
“fall asleep.” This weakened his grip and caused him to lose control
of the jackhammer.
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Ol Tie Points

2.1

3.1

51

5.2

8.1

Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmmoow

Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed
projects.
B. Criteria are established defining when assessments are required, from project planning phase through
start-up.
C. Procedures for performing and documenting the assessments are in place.
D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.

Occupational Health

The interface between the worker and the workplace is evaluated for health and ergonomic factors to minimize
potential hazards. This includes an analysis of jobs/tasks to ensure appropriate engineering controls, work
practices and personal protective equipment.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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Typical Issues

WORK
ENVIRONMENT

Was the incident a result of an employee being startled? Was the

employee in a secluded environment? Were other environmental

factors such as noise, lighting, or cramped location a factor with the
employee being startled?

WORK SURFACE
TEMPERATURE TOO HOT
OR TOO COLD

Typical Recommendation

. Ensure that employees know that environmental
factors could be associated with an employee being

EXCESSIVE <« startled

VIBRATION
Example

WORKER An instrument technician was working in an air pressurized analyzer
STARTLED cabinet. The unit operator approached and called for the technician.
When the technician didn’t respond the operator tapped the
technician’s shoulder, which startled him, causing the technician to
hit his head on the top of the cabinet.

OXYGEN DEFICIENT
ATMOSHERE

EXPOSURE TO
HEALTH HAZARDS

Ol Tie Points

21 Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmoow

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed
projects.
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B. Criteria are established defining when assessments are required, from project planning phase through
start-up.

C. Procedures for performing and documenting the assessments are in place.

D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

5.1 Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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Typical Issues

WORK
ENVIRONMENT

Was the incident a result of an oxygen deficient atmosphere? Were

warnings posted that an oxygen-deficient atmosphere may be

present? Was poor ventilation a contributor to the event? Was it
likely the workspace became oxygen deficient from
fumes/exhaust/inerts being used in the workspace?

WORK SURFACE
TEMPERATURE TOO HOT
OR TOO COLD

Typical Recommendations

. Ensure the workspace is monitored for breathable
<+— atmosphere
. Ensure confined workspace procedures and entry
requirements are in place
o Ensure that training and refresher training address
hazards of working in confined spaces and inert atmospheres

EXCESSIVE
VIBRATION

WORKER
STARTLED

Examples

An operator was found unconscious in the manway of a reactor
OXYGEN DEFICIENT opened for maintenance. There were no warnings posted or gas
tests performed prior to the operator looking in.

EXPOSURE TO
HEALTH HAZARDS
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Ol Tie Points

2.1

3.1

51

5.2

6.2

6.7

8.1

Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmoow

Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed
projects.
B. Criteria are established defining when assessments are required, from project planning phase through
start-up.
C. Procedures for performing and documenting the assessments are in place.
D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.

Occupational Health

The interface between the worker and the workplace is evaluated for health and ergonomic factors to minimize
potential hazards. This includes an analysis of jobs/tasks to ensure appropriate engineering controls, work
practices and personal protective equipment.

Work Permits

A work permit system is in place that describes conditions, procedures, and approval responsibility required for different
categories of work. At a minimum, the permit system deals directly with the following:

A. General or cold work activities (e.g. opening of equipment)

B. Hot work

C. Confined space entry

D. Electrical and other energy isolation

Operations Interface Management

All applicable operational interfaces and contacts are identified for ExxonMobil and each of the other parties.
Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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Typical Issues

WORK
ENVIRONMENT

Was the incident a result of exposure to a health hazard? Are
employees and management aware of all health hazards? Was the
health hazard ignored?

WORK SURFACE
TEMPERATURE TOO HOT
OR TOO COLD

Was there knowledge that a health hazard existed? Could better
hazard communications have prevented the incident?

Typical Recommendations

EXCESSIVE

VIBRATION e Review Hazard Communication Program requirements

e Address Health Hazard Identification in Design/Review
processes

e Update Health Hazard documentation and Personal Protective
Equipment requirements to mitigate/eliminate hazards

WORKER
STARTLED

Examples

An operator was wearing a full-face respirator handling aromatics.

OXYGEN DEFICIENT The respirator cartridge was only appropriate for dust exposure.

ATMOSHERE
While manually loading catalyst into a vessel the operator (wearing
appropriate PPE) became ill. The catalyst had a new component that
created fumes. It was never communicated that this was a new
EXPOSURE TO catalyst and additional PPE was required.

HEALTH HAZARDS

A number of warehouse employees were diagnosed with carbon
monoxide poisoning as a result of a temporary internal combustion
power generator that was moved indoors.

Ol Tie Points

21 Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmoow

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.
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5.2

8.1

Projects executed by other parties on behalf of the site conduct the same assessments as site executed
projects.

Criteria are established defining when assessments are required, from project planning phase through start-up.
Procedures for performing and documenting the assessments are in place.

Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to assure
safe construction), human factors, security, and maintenance/inspection needs.

Occupational Health

Employees are trained on the nature of the hazards to which they may be exposed and the engineering controls,
work practices and personal protective equipment used to control the hazards.

The interface between the worker and the workplace is evaluated for health and ergonomic factors to minimize
potential hazards. This includes an analysis of jobs/tasks to ensure appropriate engineering controls, work
practices and personal protective equipment.

Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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WORKLOAD
A PROBLEM

KNOWLEDGE-BASED
DECISION REQUIRED

EXCESSIVE
MENTAL WORKLOAD

EXCESSIVE
CONTROL ACTION
REQUIREMENTS

LOW MENTAL
WORKLOAD

UNREALISTIC
MONITORING
REQUIREMENTS

USE OF
AVAILABLE INFORMATION
LTA

Typical Issues

Were too many tasks required for the number of available operators? Was the error caused by a situation or
system being complex and requiring a decision based on specific knowledge for a successful outcome?
Were system controls so complex that they contributed to user error? Did the system impose unrealistic
monitoring or mental processing requirements?

Typical Recommendations

e Provide tools to make decision-making easier and to reduce the chances of human error
¢ Reduce the complexity of control systems
e Do not place workers in situations requiring extended, uneventful vigilance

Examples

Eight maintenance tasks were in progress at the same time. The control room operator had to perform some
steps for each of these tasks. He was to transfer the contents of tank A to tank B to support one of the
maintenance tasks. While involved in another task, tank B overflowed.

The audible alarm on the toxic gas detector was inoperable. An operator was assigned to watch the toxic gas
meters for an entire 8-hour shift to detect a toxic gas release. The operator failed to notice a release when it
occurred.
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WORKLOAD
A PROBLEM

Typical Issues

KNOWLEDGE-BASED

DECISION REQUIRED

CONTROL ACTION

AVAILABLE INFORMATION

EXCESSIVE
MENTAL WORKLOAD

LOW MENTAL
WORKLOAD

USE OF

LTA

Was the error caused by a situation or system being complex and requiring a decision based on specific
knowledge for a successful outcome? Could better design have been reasonably expected to eliminate the

error?

Typical Recommendations

e Modify system design to eliminate knowledge-based decision-making
e Ensure that enough time is provided to complete the knowledge-based decision
e Provide tools (such as decision trees or flowcharts) to make decision-making easier and to reduce

chances of human error

e Provide adequate staffing to reach a knowledge-based decision

Example

During an emergency situation, more than 80% of the annunciator tiles in the control room illuminated at
once. The operators on duty were used to responding to a single alarm at a time using very specific
procedures. In this situation, they did not have enough specific knowledge of how the various systems
interacted; therefore, they were at a loss in determining the appropriate response. As a result, the operators
responded to a few alarms in the wrong priority, worsening the event. In this case, knowledge of the overall
system was required, and the procedures provided were useless.
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Ol Tie Points

2.1 Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmmoow

5.4 Training

A system is in place to ensure training (initial, ongoing and periodic refresher) is conducted to meet job and legal
requirements.

6.1 Operations and Maintenance Procedures
The format and content of procedures are user oriented and consider human factors principles.
8.1 Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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WORKLOAD
A PROBLEM

KNOWLEDGE-BASED
DECISION REQUIRED

EXCESSIVE
MENTAL WORKLOAD

EXCESSIVE
CONTROL ACTION
REQUIREMENTS

LOW MENTAL
WORKLOAD

UNREALISTIC
MONITORING
REQUIREMENTS

USE OF
AVAILABLE INFORMATION
LTA

Typical Issues

Were the system or equipment controls so complex that they contributed to or caused the event? Could the system have
been designed with simpler controls so that the chance of error was reduced?

Typical Recommendations

e Automate the system so that an employee is not required to constantly manipulate controls
¢ Reduce complexity of control system

Examples

A worker operating an automatic lift inside a glove box was required to operate two sets of hand controls
simultaneously. These controls were located on the exterior of the glove box. One set of buttons, located on the
left of the glove box, controlled the up/down motion of the lift. The other set, located on the right side, controlled
side-to-side motion. While operating the lift, it was necessary for the operator to have one hand in a gloveport to
balance the load. The load on the lift fell when the operator momentarily removed his hand from the gloveport to
operate the controls.

While performing a test, the operator had to hold the test handle in the test position while manipulating the other

controls for the system. Failure to hold the test handle in the test position caused the plant to shut down. The test
normally takes 10 minutes to complete but, because of some problems, the test took 45 minutes. Before the test
was complete, the operator’s hand slipped and the plant tripped when the test switch went to the normal position.

Ol Tie Points

2.1 Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
B. Systematic hazard identification, including Human Factors
C. Assessment of consequences and probabilities

Rev. 6b - 6/2005 Page 48 B.3.2





EMCC Incident Investigation Human Factor Engineering
Causal Factor/Root Cause Definitions Workload a Problem

D.
E.

Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management

F. Tracking and implementation of follow-up recommendations

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.

A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed
projects.

B. Criteria are established defining when assessments are required, from project planning phase through
start-up.

C. Procedures for performing and documenting the assessments are in place.

D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

5.1 Personnel Safety
A process is in place for hazard recognition and mitigation associated with job activities which requires that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.
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WORKLOAD
A PROBLEM

KNOWLEDGE-BASED
DECISION REQUIRED

EXCESSIVE
MENTAL WORKLOAD

EXCESSIVE
CONTROL ACTION
REQUIREMENTS

LOW MENTAL
WORKLOAD

UNREALISTIC
MONITORING

USE OF
AVAILABLE INFORMATION
LTA

REQUIREMENTS

Typical Issues
Were personnel required to monitor more than three variables at once, causing overload or failure to notice important
information? Could the error be attributed to loss of alertness because of the excessive length of a monitoring task?

Typical Recommendations

e Automate the system so that an employee is not required to monitor several variables simultaneously. However,
provide enough employee interaction with the system to keep personnel alert

e Do not place workers in situations requiring extended, uneventful vigilance

o Ensure that staffing levels are adequate

Examples

An operator given the responsibility for temporarily monitoring alarms for one other unit operation at the same time,
allowed a tank to overflow. He acknowledged the auditory level alarm for the tank, which resulted in muting of the horn.
He intended to attend to the problem; however, an alarm from one of the other systems sounded, and his immediate
attention was required there. The tank associated with the first alarm overflowed before he was able to take appropriate
action.

A radar operator was given the responsibility for monitoring a screen for blips during an entire 8-hour shift. As a result of
a decrease in vigilance, the operator failed to identify an important signal.

Because of reductions in staffing levels, an operator was given the added responsibility of monitoring the operation of the
flare system that serves several units, including his own. The operator can easily perform these duties during normal
operations; however, during non-routine modes of operation (e.g., startup), the operator is unable to monitor the flare
system because of increased responsibilities in his own unit. Inattention to the flare system may cause the flare system
to fail to function properly, allowing a release of unburned process material to the atmosphere.
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Ol Tie Points

2.1 Risk Assessment and Management

The risk assessment process includes:

A.

nmoow

Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate

Systematic hazard identification, including Human Factors

Assessment of consequences and probabilities

Evaluation of actions to prevent and mitigate risks

Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.

A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed
projects.

B. Criteria are established defining when assessments are required, from project planning phase through
start-up.

C. Procedures for performing and documenting the assessments are in place.

D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

5.1 Personnel Safety
A process is in place for hazard recognition and mitigation associated with job activities which requires that:

A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.

C. Hazards are identified and mitigated as a part of work planning and job execution.
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WORKLOAD
A PROBLEM

EXCESSIVE

KNOWLEDGE-BASED

DECISION REQUIRED MENTAL WORKLOAD

EXCESSIVE
CONTROL ACTION
REQUIREMENTS

LOW MENTAL
WORKLOAD

USE OF
AVAILABLE INFORMATION
LTA

UNREALISTIC
MONITORING
REQUIREMENTS

Typical Issues

Was the error because of the need for excessive mental processing by personnel? Were personnel required
to work through complicated logic sequences or other written instructions? Did the task require that
personnel commit extensive amounts of information to memory? Were personnel required to carry out
mental arithmetic?

Typical Recommendation

e Provide workers with the information they need (e.g., procedures, calculated tables) instead of relying
heavily on their mental capabilities (e.g., memory, mental calculations)

Examples

A mechanic doing maintenance in a confined space was not allowed to take a written procedure with him. As
a result, he had to review the procedure and commit it to memory. During performance of the task, he
omitted an important step. This resulted in the failure of a key piece of equipment.

In order to determine the amount of acid to add to a particular mixture, an operator was required to take
readings from three meters and perform a mental calculation. The operator made a mental error in
performing the arithmetic and added the wrong amount of acid to the tank.

Ol Tie Points

2.1 Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
B. Systematic hazard identification, including Human Factors
C. Assessment of consequences and probabilities
D. Evaluation of actions to prevent and mitigate risks
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E. Review and approval of decisions to manage identified risks by specified levels of management
F. Tracking and implementation of follow-up recommendations

3.1 Facilities Design and Construction
Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,

HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed

B. projects.
C. Criteria are established defining when assessments are required, from project planning phase through
start-up.

D. Procedures for performing and documenting the assessments are in place.
E. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

5.1 Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires that:
A. Information on potential hazards is provided to personnel.
B. Training is provided for hazard recognition.
C. Hazards are identified and mitigated as a part of work planning and job execution.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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WORKLOAD

A PROBLEM

Typical Issues

KNOWLEDGE-BASED
DECISION REQUIRED

CONTROL ACTION

EXCESSIVE
MENTAL WORKLOAD

LOW MENTAL
WORKLOAD

USE OF
AVAILABLE INFORMATION
LTA

Was the error due to low mental workload? Were the tasks designed so little or no thought was required to
execute? Was this the only assigned task? Was the task very repetitive?

Typical Recommendation

e Evaluate work assignments and tasks to provide a more challenging environment

Example

A mechanic is assigned to a simple, repetitive task to correct an equipment problem on a pump. There are

80 pumps at the facility.

Ol Tie Points

2.1 Risk Assessment and Management

The risk assessment process includes:

A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate

nmmoow

3.1 Facilities Design and Construction

Systematic hazard identification, including Human Factors

Assessment of consequences and probabilities

Evaluation of actions to prevent and mitigate risks

Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,

HAZOP) and Pre-Start-up Reviews.

A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed
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B. projects.
C. Criteria are established defining when assessments are required, from project planning phase through
start-up.
D. Procedures for performing and documenting the assessments are in place.
E. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to

assure safe construction), human factors, security, and maintenance/inspection needs.

5.1 Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires that:

A.

Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.
C. Hazards are identified and mitigated as a part of work planning and job execution.
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WORKLOAD
A PROBLEM

KNOWLEDGE-BASED
DECISION REQUIRED

EXCESSIVE
MENTAL WORKLOAD

EXCESSIVE
CONTROL ACTION
REQUIREMENTS

LOW MENTAL
WORKLOAD

UNREALISTIC
MONITORING
REQUIREMENTS

USE OF
AVAILABLE INFORMATION

LTA

Typical Issues

Were too many tasks required for the number of available operators? Was the error caused by a situation or
system being complex and requiring a decision based on specific knowledge for a successful outcome?
Were system controls so complex that they contributed to user error? Did the system impose unrealistic
monitoring or mental processing requirements?

Typical Recommendations

e Provide tools to make decision-making easier and to reduce the chances of human error
e Reduce the complexity of control systems
e Do not place workers in situations requiring extended, uneventful vigilance

Examples

A process operator failed to respond to a laboratory sample analysis that reported high containment levels.
The process operator believed the on-line process instrument was correct.

The audible alarm on the toxic gas detector was inoperable. An operator was assigned to watch the toxic gas
meters for an entire 8-hour shift to detect a toxic gas release. The operator failed to notice a release when it
occurred.
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Ol Tie Points

2.1

54

6.1

8.1

Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmoow

Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job and legal
requirements.

Operations and Maintenance Procedures

The format and content of procedures are user oriented and consider human factors principles.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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INTOLERANT
SYSTEM

ERRORS
NOT RECOVERABLE

ERRORS
NOT DETECTABLE

Typical Issues

Were personnel unable to detect errors (by way of alarms or instrument readings) during or after the
occurrence? Was the system designed such that personnel were unable to recover from errors discovered
before a failure occurred?

Typical Recommendations

e Ensure that important safety-related equipment is adequately equipped with error-detection systems

e Provide feedback to the operator so that he/she can tell if procedure steps are performed correctly

e Design tasks and equipment to allow time to detect and correct errors for safety-critical tasks and
equipment

Examples

An operator was simultaneously filling two large vessels with gasoline. While attending to one of the vessels,
he allowed the other one to overflow because no level alarms or indicators were provided to let him know
that the vessel was reaching its capacity.

An operator thought he closed a valve on the feed line to a tank. However, the valve stem was binding and
the valve was half open. No position indicator was provided for the valve and no flow indication was provided
for the line.
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INTOLERANT
SYSTEM

ERRORS ERRORS

NOT RECOVERABLE

NOT DETECTABLE

Typical Issues

Were personnel unable to detect errors (by way of alarms or instrument readings) during or after the
occurrence? Did a serious error go unnoticed because no means were provided to monitor system status?

Typical Recommendations

e Ensure that important safety-related equipment is adequately equipped with error detection systems
e Require a second employee or a supervisor to check work, if the task is safety-critical

Examples

An operator intending to stop flow to a tank accidentally turned the wrong valve. No level alarm was provided
on the tank to indicate that overflow was imminent; therefore, the tank overflowed.

The alarm limits for cooling water flow were set very close to the normal valves. The alarm went off

frequently. The operators learned to ignore the alarm because it was part of normal operations. As a result,
when cooling water flow stopped because of a failed pump, the operators did not respond.

Ol Tie Points

2.1 Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmmoow

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed

B. projects.
C. Criteria are established defining when assessments are required, from project planning phase through
start-up.
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D. Procedures for performing and documenting the assessments are in place.
E. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

5.1 Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires that:
A. Information on potential hazards is provided to personnel.
B. Training is provided for hazard recognition.
C. Hazards are identified and mitigated as a part of work planning and job execution.
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INTOLERANT
SYSTEM

ERRORS
NOT DETECTABLE

ERRORS
NOT RECOVERABLE

Typical Issue

Was the system designed such that personnel were unable to recover from errors discovered before a failure
occurred?

Typical Recommendations

o Design safety-related equipment so that the detected errors can be alleviated before system failure
occurs

e Design tasks and related procedures to allow employees time to detect and correct errors for safety-
critical tasks

Examples

A computer operator started an automatic operating sequence, controlled by a distributed control system,
before the valving lineups in the process area had been completed. Even though operators in the field called
in to tell the operator to stop the operation, the computer was not programmed to allow interruption of the
sequence. As a result, process flow was routed to waste.

A low tank alarm occurred indicating insufficient level for the pump drawing suction from the tank. By the time
the operator responded to the alarm, the pump was already damaged.

Ol Tie Points

2.1 Risk Assessment and Management

The risk assessment process includes:
A. Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk Matrix
and associated documentation as appropriate
Systematic hazard identification, including Human Factors
Assessment of consequences and probabilities
Evaluation of actions to prevent and mitigate risks
Review and approval of decisions to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

nmmoow

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g., PHA,
HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site executed
B. projects.
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C. Criteria are established defining when assessments are required, from project planning phase through
start-up.

D. Procedures for performing and documenting the assessments are in place.

E. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and skills to
assure safe construction), human factors, security, and maintenance/inspection needs.

5.1 Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires that:
A. Information on potential hazards is provided to personnel.

B. Training is provided for hazard recognition.
C. Hazards are identified and mitigated as a part of work planning and job execution.
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WORK PRACTICES

TASK DESIGN
LTA

TASK EXECUTION

TASK PLANNING LTA

Typical Issues

Problems related to work practices and the interface with people are identified/categorized under this causal
factor category. This includes systems that support job design including job responsibilities, priorities, and
complexity of the tasks and design/length of shift schedules.

Typical Recommendation

See intermediate causal factors

Examples

An operator, assigned the responsibility of monitoring a computer screen for an entire 8-hour shift, failed to
detect an important signal.

Because of reductions in staffing levels, an operator was given the added responsibility of monitoring the
operation of the flare system that serves several units, including his own. The operator can easily perform
these duties during normal operations; however, during non-routine modes of operation (e.g., startup), the
operator is unable to monitor the flare system because of increased responsibilities in his own unit.
Inattention to the flare system may cause the flare system to fail to function properly, allowing a release of
unburned process material to the atmosphere.
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TASK DESIGN
LTA

L » RE%LPAOE%L(I?_TTY COMPLEXITY OF THE TASK A
—> MANY CONTURRENT LENGTH OF SHIFT A FACTOR
» TASK EI’_ETFA'N'T'ON TIME INTO SHIFT A FACTOR
—» REPETITIVE TASKS HOURS OF OVERTIME A
—> TIME AVALABILITY TYPE OF SHIFT A FACTOR

Typical Issues

Did inadequate job design contribute to the error? Were systems to define job tasks in place? Did they
consider all aspects of a single task and the relationship between multiple tasks? Were the effects of shift
schedules considered? Is the amount of overtime an individual works monitored or limited?

Typical Recommendations

e As new jobs are created or existing jobs/job tasks are revised, ensure that expectations, responsibilities
and priorities are clear

e Ensure staffing levels are adequate

e Reduce complexity of multiple tasks assigned to one job

Example

An operator working a straight 12-hour night shift had his shift schedule changed to a rotating 5-day 8-hour
rotation. Tasks he was assigned to do during the 12-hour shift were not redesigned to accommodate an 8-
hour schedule. An important line-up between reactors was missed during a shift change.
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Typical Issues

TASK DESIGN Were personnel clear on individual responsibility for tasks performed as
LTA part of a job post? Were tasks assigned to shift teams rather than job
posts? Could the lack of responsibility for a job been misunderstood or not
v documented?

Typical Recommendations

CLARITY OF
RESPONSIBILITY

LTA e All jobs/task responsibilities should be documented
e Supervision should clearly communicate expectations and
responsibilities to all personnel

| > MANY CONCURRENT Example
ACTIVITIES

A multi-craft team was responsible for operating a unit. All were trained on
every job post. An operator mistakenly thought a filter was already
changed by another member of the team. The filter failed after it had

become plugged.
TASK DEFINITION
‘ > LTA
—> REPETITIVE TASKS
TIME AVAILABILITY
) > LTA

Ol Tie Points

5.3 Personnel

A process is in place for reassignment of personnel which includes:
A. Meeting regulatory/licensing requirements
B. Evaluation of competence

6.7 Operations Interface Management
All applicable operational interfaces and contacts are identified for ExxonMobil and each of the other parties.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Typical Issues

TASK DESIGN Were jobs designed requiring multiple tasks to be executed within a short
LTA time span? Did the high activity level caused by the execution of multiple
tasks distract workers and lead to an error?
v . .
Typical Recommendations
CLARITY OF ¢ Evaluate if concurrent activities can be redesigned or executed
—> RESPONSIBILITY .
LTA over a longer time frame

e Ensure staffing levels are adequate

Examples

MANY CONCURRENT

ACTIVITIES Because of reductions in staffing levels, an operator was given the added
responsibility of monitoring the operation of the flare system that serves
several units, including his own. The operator can easily perform these
duties during normal operations; however, during non-routine modes of
operation (e.qg., startup), the operator is unable to monitor the flare system
—» TASKDEFINITION because of increased responsibilities in his own unit. Inattention to the
flare system may cause the flare system to fail to function properly,
allowing a release of unburned process material to the atmosphere.

A worker operating an automatic lift inside a glove box was required to
operate two sets of hand controls simultaneously. These controls were

> REPETITIVE TASKS located on the exterior of the glove box. One set of buttons, located on the
left of the glove box, controlled the up/down motion of the lift. The other
set, located on the right side, controlled side-to-side motion. While
operating the lift, it was necessary for the operator to have one hand in a
gloveport to balance the load. The load on the lift fell when the operator

L—p | TMEAVARABILITY momentarily removed his hand from the gloveport to operate the controls.

Ol Tie Points

5.3 Personnel

A process is in place for reassignment of personnel which includes:
A. Meeting regulatory/licensing requirements
B. Evaluation of competence

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Typical Issues

TASK DESIGN Were the steps required to perform the task documented? Were personnel
LTA expected to perform tasks based only on their personal experience and
skill level?
v . .
Typical Recommendation
R ARITY OF e Ensure each task within a job are documented and communicated
> LTA to personnel
Example
MANY CONCURRENT An operator just transferred from a similar unit within the plant. He was
— ACTIVITIES trained how to perform catalyst addition at the older unit. He was asked to
add catalyst on the new unit and was burned. The new task required

different PPE because the catalyst was different.

TASK DEFINITION

LTA

+—> REPETITIVE TASKS

TIME AVAILABILITY
) > LTA

Ol Tie Points

5.3 Personnel

A process is in place for reassignment of personnel which includes:
A. Meeting regulatory/licensing requirements
B. Evaluation of competence

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating and
maintenance procedures, which are consistently used.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Typical Issues

TASK DESIGN Were personnel required to perform repetitive tasks for extended periods?

LTA Could the error be attributed to loss of alertness because of the length of
time performing repetitive tasks? Did the job design consider alternating
between repetitive tasks?

v
Typical Recommendations
CLARITY OF
» B e Automate the system so that an employee is not required to perform
repetitive tasks. Provide enough employee interaction.
e Do not place workers in situations requiring extended, uneventful
vigilance.
MANY CONCURRENT
— ACTIVITIES
e Ensure that staffing levels are adequate.
Example
|  TASKDEFINTION A job post in the lab required the technician to crimp 120 viles every hour
for at least half the shift. After 2 days the technician complained of pain in

her hands and wrists.

REPETITIVE TASKS

TIME AVAILABILITY
) > LTA

Ol Tie Points

5.2 Occupational Health

A system is in place to ensure that health risks are identified and evaluated. Mitigation steps to control exposure
are implemented. This information is communicated to employees and all personnel with potential for exposure.

5.3 Personnel

A process is in place for reassignment of personnel which includes:
A. Meeting regulatory/licensing requirements
B. Evaluation of competence

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Typical Issues

TASK DESIGN Were time pressures to complete a job task a factor in the incident? Was
LTA the job design such that a task could not be executed in a reasonable
time? Was the worker rushed to get the job done? Was there pressure to

get the job done to allow the system to be restarted? Did the job design

\ 4 consider staffing levels so all tasks could be executed in a reasonable
order and time frame.
CLARITY OF . N

—>|  REsPonsBILTY Typical Recommendations
e Ensure sufficient time for execution of tasks and decision-making
e Consider automating system to relieve time conflicts

> "V Examples
A procedure calls for the operator to open valve A to initiate a nitrogen
purge to the reactor and then open valve B to allow the purge to go to the
flare. The reactor was over-pressured by the time the operator left valve A

—»|  TASKDEFINITION and arrived at valve B.
A unit was being restarted after a process upset. The two operators
assigned to the unit felt pressure to start the unit quickly after an error
caused the shutdown. In their haste they omitted an important step and

L REPETITIVE TASKS delayed the startup.

TIME AVAILABILITY

LTA

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each individual's
understanding of OIMS will be consistent with their organizational responsibilities.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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TASK DESIGN
LTA

Typical Issues

v Was the error because the task was so complex excessive mental
processing was required by personnel? Was task complexity considered in
the job/task design? Were guides/checklists available to help execute the
complex task? Were the capabilities of the workforce considered in the
AFACTOR | job/task design?

COMPLEXITY OF THE TASK

Typical Recommendations

LENGTH OF SHIET A e Reduce complexity of control systems
FACTOR e Evaluate if task complexity can be reduced by breaking the tasks into
discreet portions

A

Example

TIME INTO SHIFT A FACTOR |«

An operator has the responsibility to determine when to start 3 concurrent
batch processes that are extremely time sensitive. Data to make the
decision is available, but must be gathered from 4 different sources. The
data must be analyzed and compared to previous process batch records
before the operator begins the process. One source of data was incorrect
which caused the batches to be started incorrectly.

HOURS OF OVERTIMEA | g
FACTOR hl

TYPE OF SHIFT AFACTOR |«

Ol Tie Points

5.3 Personnel

A process is in place for reassignment of personnel which includes:
A. Meeting regulatory/licensing requirements
B. Evaluation of competence

6.1 Operations and Maintenance Procedures
The format and content of procedures are user oriented and consider human factors principles.

8.1 Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system

includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Typical Issues

TASK DESIGN

LTA
Could the error be attributed to loss of alertness because of excessive

length of shift? Was the length of the shift considered when job tasks were
v designed? Are there more critical job tasks assigned near the end of a
shift? Were rest periods included in a shift?

COMPLEXITY OF THE TASK | g Typical Recommendations

A FACTOR

LENGTH OF SHIFT A

e Ensure shift periods include rest breaks
e Ensure off-time shift periods are long enough to allow personnel
adequate sleep/rest

FACTOR

Example

A drilling rig operator had worked three consecutive 12-hour shifts

TIME INTO SHIFT A FACTOR |«

performing physically demanding activities. By the start of his 4™ shift he
was extremely tired and missed executing a significant step, which caused
equipment damage.

HOURS OF OVERTIME A -
<

FACTOR

TYPE OF SHIFT AFACTOR |«

Ol Tie Points

11

5.2

8.1

Management Leadership, Commitment and Accountability

A system for operations integrity management is established, communicated, and supported at every level in the
organization.

Occupational Health

The interface between the worker and the workplace is evaluated for health and ergonomic factors to minimize
potential hazards. This includes an analysis of jobs/tasks to ensure appropriate engineering controls, work
practices and personal protective equipment.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Typical Issues
TASK DESIGN
LTA

Did the error occur at the beginning, end, or middle of a shift? Were
complex tasks executed at the end of a shift? Did the time into the shift

v contribute to the occurrence? Did the error occur during a mealtime when
fewer employees were present?

COMPLEXITY OF THE TASK | 4 Typical Recommendations

o Determine if staffing is adequate through the entire shift
e Do not place workers in situations where extended uneventful
vigilance is required

LENGTH OF SHIFT A -
FACTOR hl

Example

A job was designed where the most complicated tasks were done near the
end of a shift. Safety data analysis determined that 90% of the personnel
injuries occurred within 1-2 hours of the end of the shift.

TIME INTO SHIFT A FACTOR

HOURS OF OVERTIMEA | g
FACTOR hl

TYPE OF SHIFT AFACTOR |«

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

A system for operations integrity management is established, communicated, and supported at every level in the
organization.

5.2 Occupational Health

The interface between the worker and the workplace is evaluated for health and ergonomic factors to minimize
potential hazards. This includes an analysis of jobs/tasks to ensure appropriate engineering controls, work
practices and personal protective equipment.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Typical Issues

TASK DESIGN
LTA
Did excessive overtime contribute to the error? Is overtime built into the shift
schedule? Are overtime hours offered equitably among workers? Does
v working mandatory overtime interfere with personnel rest/sleep?

COMPLEXITY OF THE TASK | g
<

Typical Recommendations

A FACTOR .
e Ensure staffing levels are adequate

e Ensure an equitable overtime hours system is in place

LENGTH OF SHIFT A -
<

Example

FACTOR
A mechanic has been working 3 hours a day overtime the past several

weeks. He has become tired and has been involved in several near miss
incidents. Working overtime he lost focus on the task and was injured.

TIME INTO SHIFT A FACTOR |«

HOURS OF OVERTIME A

FACTOR

TYPE OF SHIFT A FACTOR [«

Ol Tie Points

11

5.2

8.1

Management Leadership, Commitment and Accountability

A system for operations integrity management is established, communicated, and supported at every level in the
organization.

Occupational Health

The interface between the worker and the workplace is evaluated for health and ergonomic factors to minimize
potential hazards. This includes an analysis of jobs/tasks to ensure appropriate engineering controls, work
practices and personal protective equipment.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Typical Issues

TASK DESIGN
LTA
Did the type of shift contribute to the error or incident? Are shift personnel
aware of advantages/disadvantages of different shift schedules? Have shift
v personnel been involved in determining new or modified shift schedules?

COMPLEXITY OF THE TASK | ¢
<

Typical Recommendation

A FACTOR . . .
o Evaluate advantages/disadvantages of available shift schedule
Example
LENGTHOT SHIFTA | A process operator worked an every other weekend off schedule, requiring

a mid-shift change. The operator lacked enough rest when he returned to

work, lost focus on the task and was injured.

TIME INTO SHIFT A FACTOR |«

HOURS OF OVERTIME A -
<

FACTOR

TYPE OF SHIFT A FACTOR

Ol Tie Points

11

5.2

8.1

Management Leadership, Commitment and Accountability

A system for operations integrity management is established, communicated, and supported at every level in the
organization.

Occupational Health

The interface between the worker and the workplace is evaluated for health and ergonomic factors to minimize
potential hazards. This includes an analysis of jobs/tasks to ensure appropriate engineering controls, work
practices and personal protective equipment.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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TASK PLANNING

LTA

A 4 A 4 A 4 A 4 A 4
WORKER
TASK STEP NUMBER OF PEOPLE WORK METHOD
NOTT:gEODEg:gﬁ T RECOGNITION FOR TASK PLAN SELECTED QUAD"E'E:EQE'ON
LTA LTA LTA

LTA

Typical Issues

Problems relating to inadequate task planning. This includes adequate definition of the task scope, critical
sequences of steps, resource requirements and work method.

Typical Recommendation
See Intermediate Causal Factors
Examples

A mechanic strains back performing a task planned for a single person when two persons are required to
handle an awkward part.
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Causal Factor/Root Cause Definitions Task Planning LTA

TASK PLANNING
LTA

\ 4 A 4 A 4 \ 4
WORKER
TASK STEP NUMBER OF PEOPLE WORK METHOD
NOT ACCORDING TO RECOGNITION FOR TASK PLAN SELECTED QUALIFICATION

TASK DESIGN

DEFINED

LTA LTA LTA LTA

Typical Issues

Task planning is a regular returning job. The planner may not follow the task definition, scope and/or task
steps.

Typical Recommendations

Review task design before planning tasks. Revisit task design. If less than adequate for effective task
execution than change.

Examples

A planner prepares a task in which people need to change out catalyst from a reactor. Instead of planning
for three times depressurizing and draining materials, he plans for four cycles since this really was effective
in the past. This example indicates the need to update the task design documentation.

Ol Tie Points

4.1 Information/Documentation

A system is in place to ensure that drawings and other pertinent records and documentation necessary for sound
operation and maintenance of facilities are:

Identified

Secure and protected against loss (e.g., duplicate copies, microfiche, etc.)
Up-to-date and accurate

Readily accessible

Retained as necessary to meet corporate and regulatory requirements

moowy
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Causal Factor/Root Cause Definitions Task Planning LTA

51

6.1

7.1

8.1

Personnel Safety

The organizational structure, roles, responsibilities and accountability for managing personnel safety are defined
and communicated. The approach includes employee participation in safety committees and programs.

A process is in place for hazard recognition and mitigation associated with job activities which requires that:

A. Information on potential hazards is provided to personnel
B. Training is provided for hazard recognition
C. Hazards are identified and mitigated as a part of work planning and job execution

Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.

Management of Change

A system is in place for the management of temporary and permanent changes and ensures that:

A. The change is identified

B. The technical basis for the change is considered and addressed

C. The SH&E and security impact of hazards, acquisition of needed permits, and regulatory compliance are
assessed and appropriate controls are developed and implemented, as required, prior to making the
change
Approval authorities for changes are defined and communicated
Change is implemented as specified in change documentation
Required documentation is updated
Procedures are updated prior to commissioning the change (start-up)
A pre-startup review is conducted and findings are addressed or resolved prior to start-up
A time limit is set for temporary changes, and temporary changes do not extend beyond the authorized
period without additional review and approval
The change is communicated and training is provided to affected employees prior to the operation of the
facility

TIOMMO

“

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Task Planning LTA

TASK PLANNING
LTA

A 4 Y A 4 Y

WORKER
QUALIFICATION
DEFINED
LTA

TASK STEP NUMBER OF PEOPLE WORK METHOD
RECOGNITION FOR TASK PLAN SELECTED
LTA LTA LTA

NOT ACCORDING TO
TASK DESIGN

Typical Issues

The planner omits to plan for a particular task step, typically because of:
e Knowledge with task design LTA
e Communication between process and maintenance planners LTA

Typical Recommendations

Review task design before planning tasks and/or review content with other people to filter out omissions.
Process and maintenance planners to actively work together/ensure alignment between each other's work.

Examples

A process planner plans for the cleaning of a pipe in between a reactor and an exchanger. He does not
indicate where the line should be broken. The maintenance planner assumes that the line will be broken
close to the exchanger and omits to remove the insulation on the pipe. The actual location where the pipe
needed to be opened up is in the middle, in between reactor and exchanger. There was no recognition for
the need to communicate/prepare for the actual details of the job.

Ol Tie Points

5.1 Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires that:

A. Information on potential hazards is provided to personnel
B. Training is provided for hazard recognition
C. Hazards are identified and mitigated as a part of work planning and job execution
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Causal Factor/Root Cause Definitions Task Planning LTA

5.4 Training

A system is in place to ensure training (initial, ongoing and periodic refresher) is conducted to meet job and legal
requirements.

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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TASK PLANNING
LTA

A 4 \ 4 A 4 A
WORKER
TASK STEP NUMBER OF PEOPLE WORK METHOD
NOT ACCORDING TO RECOGNITION FOR TASK PLAN SELECTED QUALIFICATION

TASK DESIGN DEFINED

LTA LTA LTA LTA

Typical Issues

The planner does not adequately estimate the number of people needed to complete the task in time
allotted.

Typical Recommendations

Consider contingencies in resource planning and evaluate the actual situation in the field

Examples

Based on experience the overhaul of a reciprocating compressor takes typically two days; this to exchange
suction and discharge valves, change out piston rings, etc. No time was allotted for potential mishaps. The
maintenance technicians encountered problems with loosening up bolts and removing instrumentation which
had been installed over time. Two extra technicians had to be deployed to perform this extra work before the
actual task could be carried out.

Ol Tie Points

5.1 Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires that:

A. Information on potential hazards is provided to personnel
B. Training is provided for hazard recognition
C. Hazards are identified and mitigated as a part of work planning and job execution

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations.
The system includes third party services arranged by other ExxonMobil functions external to the site
and marine vessels/services.
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BLANK
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TASK PLANNING
LTA

A 4 \ 4 A 4 \ 4
WORKER
TASK STEP NUMBER OF PEOPLE WORK METHOD
NOT ACCORDING TO RECOGNITION FOR TASK PLAN SELECTED QUALIFICATION

TASK DESIGN DEFINED

LTA LTA LTA LTA

Typical Issues

A task description includes the different activities which need to be carried out, not the order in which these
need to be done. Not following a typical order introduces an extra safety risk.

Typical Recommendations

Adjust order of activities in the task to ensure that....................

Examples

¢ Replacing insulation on a storage tank involves several jobs which best be done in a certain order.
Scaffolding would be erected at the highest location first to allow for safe removal of the highest layers of
insulation to start with.

e But even before that, it should be clear how to dismantle the insulation and prepare for lowering
materials to ground level. So, establishing hoisting facilities and safeguarding the area below the hoisting
job has to be done. Starting with the first removal in the middle of the tank would be a work method
being LTA.

Ol Tie Points

5.1 Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires that:
A. Information on potential hazards is provided to personnel

B. Training is provided for hazard recognition
C. Hazards are identified and mitigated as a part of work planning and job execution

5.4 Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job and legal
requirements.
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6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.

8.1 Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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Work Practices
Task Planning LTA

TASK PLANNING
LTA

A 4 \ 4

Y

A 4

TASK STEP
RECOGNITION
LTA

NOT ACCORDING TO
TASK DESIGN

NUMBER OF PEOPLE
FOR TASK PLAN
LTA

WORK METHOD
SELECTED
LTA

Typical Issues

WORKER
QUALIFICATION

DEFINED
LTA

Details on qualification are LTA. Practical experience shows that the workers selected for the task are not

qualified for the actual task.

Typical Recommendations

Define worker qualification in more sufficient details.

Examples

Scaffolders are brought into the plant on a certain day. They are qualified as scaffolders but did not work at
a chemical plant. Hence, they have a difficulty in adjusting their work practices in line with the typical

hazards of such a plant.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

A system for operations integrity management is established, communicated, and supported at every level in the

organization.

5.1 Personnel Safety

The organizational structure, roles, responsibilities and accountability for managing personnel safety are defined

and communicated. The approach includes employee participation in safety committees and programs.

A process is in place for hazard recognition and mitigation associated with job activities which requires that:

A. Information on potential hazards is provided to personnel
B. Training is provided for hazard recognition
C. Hazards are identified and mitigated as a part of work planning and job execution
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53 Personnel

A process is in place for selection and placement of personnel which includes:

A. Meeting regulatory/licensing requirements
B. Evaluation of competence
C. \Verification of credentials
D. Medical and security screening
6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating
and maintenance procedures, which are consistently used.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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Causal Factor/Root Cause Definitions Task Execution LTA

TASK EXECUTION

LTA

y

A 4 y A 4
ADJUSTMENTS OF
WORK PLAN TASK EXECUTION NOT
RESULTING FROM IN LINE WITH AGREED ATTENTION TO DETAIL
CHANGED WORK (DOCUMENTED) TASK LTA
CIRCUMSTANCES PLAN
LTA

Typical Issues

Problems that occur when a properly planned task is executed incorrectly.

Typical Recommendations

Ensure tasks are executed as planned and that an appropriate process exists for approving deviations.
Examples

Person is injured while executing a short cut (bypassed a step that appeared to be unnecessary) in a work
task.
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TASK EXECUTION
LTA

A

A A 4
ADJUSTMENTS OF
WORK PLAN TASK EXECUTION NOT
RESULTING FROM IN LINE WITH AGREED ATTENTION TO DETAIL
CHANGED WORK (DOCUMENTED) TASK LTA
CIRCUMSTANCES PLAN
LTA

Typical Issues

Workers carry out a task while deviating from the agreed work practice. The task planning did not take into
account the specific circumstances in which the task had to be performed.

Typical Recommendations

Ensure that the planner is fully aware of the circumstances under which the work has to be performed or
anticipates this with a contingency plan.

Examples

A planner plans a task weeks before a turnaround. The weather changed over the course of weeks such
that ice and snow in the workplace caused a problem. People have to arrange for additional precautions to
allow for safe work practices.

Ol Tie Parts

51

6.1

8.1

Personnel Safety

The organizational structure, roles, responsibilities and accountability for managing personnel safety are defined
and communicated. The approach includes employee participation in safety committees and programs

A process is in place for hazard recognition and mitigation associated with job activities which requires that:
A. Information on potential hazards is provided to personnel

B. Training is provided for hazard recognition
C. Hazards are identified and mitigated as part of work planning and job execution

Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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TASK EXECUTION
LTA

A 4 A 4
ADJUSTMENTS OF
WORK PLAN TASK EXECUTION NOT
RESULTING FROM IN LINE WITH AGREED ATTENTION TO DETAIL

CHANGED WORK (DOCUMENTED) TASK LTA
CIRCUMSTANCES PLAN
LTA

Typical Issues

People carry out a task, which is not in line with the job pack/documented task plan.

Typical Recommendations

Evaluate why people deviate from the documented task plan and either adjust the process in which we
document task plans or align execution with plans.

Examples

People remove a pump for maintenance without using blanks in between the suction and discharge valve
flanges. Instead the practice is to lock these valves with chains and locks.

Ol Tie Parts

11

51

8.1

Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each individual's
understanding of OIMS will be consistent with their organizational responsibilities.

Personnel Safety

The organizational structure, roles, responsibilities and accountability for managing personnel safety are defined
and communicated. The approach includes employee participation in safety committees and programs

A process is in place for hazard recognition and mitigation associated with job activities which requires that:
A. Information on potential hazards is provided to personnel

B. Training is provided for hazard recognition
C. Hazards are identified and mitigated as part of work planning and job execution

Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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TASK EXECUTION
LTA

A 4

A 4 A

ADJUSTMENTS OF
WORK PLAN TASK EXECUTION NOT

RESULTING FROM IN LINE WITH AGREED ATTENTION TO DETAIL
CHANGED WORK (DOCUMENTED) TASK LTA
CIRCUMSTANCES PLAN

LTA

Typical Issues

Did inadequate attention to task details contribute to the error?

Typical Recommendations

Ensure task plan/procedures are followed.

Examples

Mechanic forgot to install a bolt when reassembling a pump. The result was a leak at startup.

NOTE: See also People/Personal Factors.

Ol Tie Parts

11

51

53

8.1

Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each individual's
understanding of OIMS will be consistent with their organizational responsibilities.

Personnel Safety

The organizational structure, roles, responsibilities and accountability for managing personnel safety are defined
and communicated. The approach includes employee participation in safety committees and programs

Personnel

A process is in place for selection and placement of personnel which includes:

A. Meeting regulatory/licensing requirements
B. Evaluation of competence

C. \Verification of credentials

D. Medical and security screening

Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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EMCC Incident Investigation Procedures
Causal Factor/Root Cause Definitions

PROCEDURES

\ 4 \ 4 \ 4 \ 4
DOCUMENT
NO CONTROL
PROCEDURE/ IxVCRC?I\;‘F(’;L/gIBE INFCOOI{R-ROI\Q/C?ID_Y & MANAGEMENT
RULE OF CHANGE

LTA

Typical Issues

Was a procedure used to perform the job? Was the procedure incorrect or incomplete. Was a procedure
developed for the job? Was a procedure required to perform the job?

Typical Recommendations

e Ensure that copies of procedures are available for worker use at all times
e Ensure that procedures are in a standard, easy-to-read format

e Perform a walk-through of new and revised procedures

o Use lookup tables instead of requiring calculations to be performed
Examples

An operator failed to complete a critical step in an operation because the procedure he obtained from the
procedure files was not the most recent revision.

A new operator failed to complete a critical step because the procedure was not detailed enough; it was written
as a guideline/reminder for experienced operators.
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Causal Factor/Root Cause Definitions No Procedure/Rule

NO
PROCEDURE/
RULE

NO PROCEDURE / RULE,
BUT SHOULD HAVE BEEN

Typical Issue

Was there a procedure for this task?
Typical Recommendations
e Develop a procedure for this task

e Ensure that all modes of operation, all maintenance activities, and all special activities have written
procedures.

Examples

A mechanic under-torqued a flange. He performed the job without a procedure, since one did not exist for the
task.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

A process is in place for ensuring OIMS Requirements are translated into procedures and practices, including a
process for review and approval of deviations.

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating and
maintenance procedures, which are consistently used.
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Causal Factor/Root Cause Definitions

Procedures

Wrong or Incomplete

WRONG OR
INCOMPLETE

A 4

A

A 4

HAZARDS /

CONSEQUENCES CHECKLIST
DOCUMENTATION LTA WRONG REVISION USED
LTA
FORMAT / INCONSISTENCY
CONTENT CONTENT WRONG BETWEEN
CONFUSING REQUIREMENTS
CONFLICTING
INCOMPLETE /
MORE THAN ONE ACTION SITUATION PROCEDURES

PER STEP

NOT COVERED

WITH DIFFERENT
REQUIREMENTS

Typical Issues

Was the procedure incorrect? Did the procedure fail to address a situation that occurred during performance of
the task? Is the procedure consistent with the installed equipment? Was there a procedure for the task?

Typical Recommendations
e Ensure that procedures are technically reviewed

o Perform a walk-through of procedures
o Develop procedures for all critical tasks

Examples

A mechanic made a mistake calibrating a piece of equipment because the procedure specified the wrong limits.

An operator ruined a batch of product when he incorrectly operated the computer control system. New software
had been installed, but the procedure had not been updated to be consistent with the new software.
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Causal Factor/Root Cause Definitions Wrong or Incomplete
WRONG OR
INCOMPLETE
\ 4
v \
HAZARDS /
CONSEQUENCES CHECKLIST
DOCUMENTATION LTA WRONG REVISION USED
LTA
FORMAT / INCONSISTENCY
CONTENT CONTENT WRONG BETWEEN
CONFUSING REQUIREMENTS
CONFLICTING
MORE THAN ONE ACTION IN;?ET:.II:I%TNE / PROCEDURES
PER STEP NOT COVERED WITH DIFFERENT
REQUIREMENTS

Typical Issue

Did the procedure adequately identify the hazards associated with the task?

Typical Recommendations

Ensure procedures clearly define hazards and consequences.

Examples

The mechanic was injured when removing cover plate. The procedure failed to mention that there was a
compressed spring under the plate.

Ol Tie Points

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.
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Procedures

Wrong or Incomplete

PER STEP

NOT COVERED

WRONG OR
INCOMPLETE
A 4
A 4 \ 4 \ 4
HAZARDS /
CONSEQUENCES CHECKLIST
DOCUMENTATION LTA WRONG REVISION USED
LTA
FORMAT / INCONSISTENCY
CONTENT CONTENT WRONG BETWEEN
CONFUSING REQUIREMENTS
CONFLICTING
INCOMPLETE /
MORE THAN ONE ACTION SITUATION PROCEDURES

WITH DIFFERENT

REQUIREMENTS

Typical Issue

Did layout of the procedure make it difficult to follow? Did the format differ from that which the user was
accustomed to using? Were the steps of the procedure logically grouped?

Typical Recommendations

e Ensure that procedures are in an easy-to-read-format. Use color codes (or change paper color) when
appropriate. Avoid using the narrative or paragraph format; personnel tend to get lost in a sea of print.
The T-bar, flow chart, or checklist formats are highly effective

e Choose one or two effective formats and use these same formats consistently throughout the facility.
The format for a troubleshooting guide may be inappropriate for a step-by-step procedure

e List procedure steps in a logical, sequential order. Also, be sure that any special precautions are listed
at the beginning of the procedure

e Perform a hazard review of critical procedures to determine other accident scenarios related to errors in
procedures and to determine if sufficient safeguards are provided against employees not following the
written procedures

Example

An operator made a mistake on a startup procedure. The procedure was confusing because it required the
operator to complete part of section A, then B, back to A, then to C and back to A, then to D and E. The operator
failed to go back to A after completing C.

Ol Tie Points

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.
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Causal Factor/Root Cause Definitions

Procedures

Wrong or Incomplete

WRONG OR
INCOMPLETE
Y
Y Y Y
HAZARDS /
CONSEQUENCES CHECKLIST
DOCUMENTATION LTA WRONG REVISION USED
LTA
FORMAT / INCONSISTENCY
CONTENT CONTENT WRONG BETWEEN
CONFUSING REQUIREMENTS
CONFLICTING
MORE THAN ONE ACTION 'NglgL'\f:'T‘I%TNE ! PROCEDURES
PER STEP NOT COVERED WITH DIFFERENT
REQUIREMENTS

Typical Issues

Did any steps in the procedure have more than one action or direction to perform? Did some steps in the
procedure state one action, which, in practice, actually required several steps to perform?

Typical Recommendations

e Avoid broad procedure steps such as “Charge the reactor.” Instead, use this as a subheading and
include all the steps associated with charging the reactor below the heading

e Don’'t assume that an employee will remember all the steps associated with an action item. Clearly
communicate all the required steps associated with an action item so that the least experienced
employee can successfully perform the required job tasks

e Perform a hazard review of critical procedures to determine other accident scenarios related to errors in
procedures and to determine if sufficient safeguards are provided against employees not following the
written procedures

Example

An operator failed to close a valve, resulting in a tank overflow. The instruction to close the valve was one of six
actions required in one step of the procedure. He completed the other five actions but overlooked closing the
valve, which was the fourth action in the step.

Ol Tie Points

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.
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WRONG OR
INCOMPLETE

A 4

\ 4 A 4 \ 4
HAZARDS /
CONSEQUENCES CHECKLIST
DOCUMENTATION LTA WRONG REVISION USED
LTA
FORMAT / INCONSISTENCY
CONTENT CONTENT WRONG BETWEEN
CONFUSING REQUIREMENTS
CONFLICTING
MORE THAN ONE ACTION INSCI('?L'\T:'II:IEDTNE/ PROCEDURES
PER STEP NOT COVERED WITH DIFFERENT
REQUIREMENTS

Procedures
Wrong or Incomplete

Typical Issues

If a checklist was necessary, was the checklist confusing? Was enough room provided for the response or did it
require unigue responses for each step? Did each instruction (regardless of format) clearly indicate what was
required?

Typical Recommendations

e Develop a checklist for all safety-critical tasks to provide a quick reference for inexperienced and
experienced users

e Require that checklists be turned in if necessary for quality assurance

e Avoid using checklists “instead of supervision” to ensure that tasks are performed correctly because
checklists can easily be filled out before or after the task; if supervision is required, provide a supervisor

¢ Include the unique system response to be expected when an employee completes each step of a
checklist

e Provide enough white space on the checklist so that the employee may record the system response so
that expected as well as unexpected responses can be documented.

o Perform a hazard review of critical procedures to determine other accident scenarios related to errors in
procedures and to determine if sufficient safeguards are provided against employees not following the
written procedures

Example

An operator failed to complete one step of a procedure. The procedure required a check at the completion of
each step. Since it did not require unique responses for the steps, the operator completed the procedure and
then checked off all the steps at one time.

Ol Tie Points

6.1  Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.
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Procedures

Wrong or Incomplete

WRONG OR
INCOMPLETE
A 4
\ 4 A 4 \ 4
HAZARDS /
CONSEQUENCES CHECKLIST
DOCUMENTATION LTA WRONG REVISION USED
LTA
FORMAT / INCONSISTENCY
CONTENT CONTENT WRONG BETWEEN
CONFUSING REQUIREMENTS
CONFLICTING
MORE THAN ONE ACTION INSCI('?L'\T:'II:I%TNE/ PROCEDURES
PER STEP NOT COVERED WITH DIFFERENT
REQUIREMENTS

Typical Issues

Was specific information in the procedure incorrect? Did the procedure contain current requirements? Did the
procedure reflect the current status of equipment?

Typical Recommendations

e Have procedures validated by a team of subject-matter experts (workers) and by walk-throughs in the field
e Perform a hazard review of critical procedures to determine other accident scenarios related to errors in

procedures and to determine if sufficient safeguards are provided against employees not following the

written procedures.

Example

A safety limit was violated because the procedure did not contain the current limits. The limits had been

changed, but the master procedure had not been revised.

Ol Tie Points

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and

maintenance procedures, which are consistently used.
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Procedures

Wrong or Incomplete

Typical Issues

NOT COVERED

WRONG OR
INCOMPLETE
A 4
\ 4 A 4 \ 4
HAZARDS /
CONSEQUENCES CHECKLIST
DOCUMENTATION LTA WRONG REVISION USED
LTA
FORMAT / INCONSISTENCY
CONTENT CONTENT WRONG BETWEEN
CONFUSING REQUIREMENTS
CONFLICTING
MORE THAN ONE ACTION IN;?S':#ETNE/ PROCEDURES
PER STEP WITH DIFFERENT

REQUIREMENTS

Were details of the procedure incomplete? Was sufficient information presented? Did the procedure address all

situations likely to occur during the completion of the procedure? Was a critical step missing?

Typical Recommendations

e Ensure that all modes of operation, all maintenance activities, and all special activities have written

procedures.

e Perform a hazard review of critical procedures to determine other accident scenarios related to errors in
procedures and to determine if sufficient safeguards are provided against employees not following the

written procedures

Examples

A mechanic did not correctly replace a pump. The instruction stated to “replace the pump.” Numerous actions

were required to replace the pump, including an electrical lockout, which was incorrectly performed.

A severe decomposition and release of chlorine occurred when the operator failed to check the strength of

caustic in the neutralizer. The procedure did not include an instruction for this step, although most operators did

perform this check.
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Causal Factor/Root Cause Definitions Wrong or Incomplete

Ol Tie Points

5.1 Personnel Safety

Hazards are identified in the workplace and addressed, including:

Personnel are encouraged to identify and mitigate hazards

Hazards are tracked through resolution

Results of hazard resolution are communicated to the personnel involved
Use of data for trend analysis to guide hazard reduction efforts

oow>

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.

NOTE: May link to specific Ol-related procedure, e.g. a problem with a work permit procedure OIMS 6.2.
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Procedures
Wrong or Incomplete

MORE THAN ONE ACTION
PER STEP

INCOMPLETE /
SITUATION
NOT COVERED

WRONG OR
INCOMPLETE
4
A 4 A
HAZARDS /
CONSEQUENCES CHECKLIST
DOCUMENTATION LTA WRONG REVISION USED
LTA
FORMAT / INCONSISTENCY
CONTENT CONTENT WRONG BETWEEN
CONFUSING REQUIREMENTS
CONFLICTING

PROCEDURES
WITH DIFFERENT
REQUIREMENTS

Typical Issue

Was the wrong revision of the procedure used?

Typical Recommendations

e Ensure that authorization signatures are obtained from key personnel before design/field changes can be

implemented

e Train all employees to understand the difference between a change and a replacement-in-kind
e Train employees how to initiate a request for change
e Provide specific examples of what is and is not a change requiring review

Example

An operator exceeded a technical limit on a process. The limit had recently changed, and the procedure had
been revised to reflect the change. However, the previous revision of the procedure was still in the file used by

operators.

Ol Tie Points

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Procedures

Wrong or Incomplete

WRONG OR
INCOMPLETE
A 4
v h 4 \ 4
HAZARDS /
CONSEQUENCES CHECKLIST
DOCUMENTATION LTA WRONG REVISION USED
LTA
FORMAT / INCONSISTENCY
CONTENT CONTENT WRONG BETWEEN
CONFUSING REQUIREMENTS
CONFLICTING
MORE THAN ONE ACTION 'Ngl‘%'j":'ﬂ%TNE ! PROCEDURES
PER STEP NOT COVERED WITH DIFFERENT
REQUIREMENTS

Typical Issues

Did different procedures related to the same task contain different requirements? Were there conflicting or
inconsistent requirements stated in different steps of the same procedure? Were requirements stated in different

units?

Typical Recommendations

e Have procedures validated by a team of subject-matter experts (workers) and by walk-throughs in the field.
e Perform a hazard review of critical procedures to determine other accident scenarios related to errors in
procedures and to determine if sufficient safeguards are provided against employees not following the

written procedures

Example

An operator exceeded the environmental discharge limits. A caution in the procedure stated the flow rate limit in
pounds per hour of material. The procedure step stated the limit in gallons per minute. The operator set the flow
rate based on the gallons per minute limit, which was less restrictive in this case.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each

individual's understanding of OIMS will be consistent with their organizational responsibilities.

6.1  Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.
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Procedures
Wrong or Incomplete

EMCC Incident Investigation
Causal Factor/Root Cause Definitions

WRONG OR
INCOMPLETE
A 4
A 4 A 4 A 4
HAZARDS /
CONSEQUENCES CHECKLIST
DOCUMENTATION LTA WRONG REVISION USED
LTA
A 4 A 4 A 4
FORMAT / INCONSISTENCY
CONTENT CONTENT WRONG BETWEEN
CONFUSING REQUIREMENTS
\ 4 A 4
CONFLICTING
MORE THAN ONE ACTION IN;?”API{ETNE ! PROCEDURES
PER STEP NOT COVERED WITH DIFFERENT
REQUIREMENTS

pical Issues

Did different procedures have conflicting requirements for the same issue?
Typical Recommendations

Resolve the conflict between the procedures and change both as required.
Example

The repair procedure noted a torque requirements of 200 FT-LBS. and the PM procedure required only 100 FT-
LBS. As a result, the mechanic under-tightened the fastener and the compressor failed.

Ol Tie Points

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.
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EMCC Incident Investigation

Causal Factor/Root Cause Definitions

Procedures

Followed Incorrectly

FOLLOWED

INCORRECTLY

|

'

;

AVAILABILITY
LTA
OR INCONVENIENT
FOR USE

DIFFICULT TO USE

ONLY USED FOR
TRAINING &
REFERENCE

DATA OR
COMPUTATION
WRONG /
INCOMPLETE

Typical Issue

IN PAST DID NOT
FOLLOW
PROCEDURES &
NO INCIDENT
OCCURRED

FOLLOWING
PROCEDURE TAKES
MORE TIME
AND/OR
EFFORT

SHORT-CUTTING
PROCEDURE IS
POSITIVELY
REINFORCED OR
TOLERATED

NOT FOLLOWED FOR

OTHER REASONS

Was an event caused by an error made while following or trying to follow a procedure?

Typical Recommendations

Examples

Ensure that procedures are in a standard, easy-to-read format
Ensure that procedures provide appropriate level of detail for the complexity and frequency of a task
Use lookup tables instead of requiring calculations to be performed

Use specific component identifiers

An operator incorrectly completed a step of a procedure requiring him to open six valves. He skipped one of the
valves. The procedure did not have a check-off space for each valve.

An operator overfilled a tank. The procedure required him to calculate the running time of the fill pump. A lookup
table with the initial tank level and the corresponding fill pump run time should have been provided.
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Procedures
Followed Incorrectly

Typical Issues

FOLLOWED
INCORRECTLY

AVAILABILITY

LTA
OR INCONVENIENT
FOR USE

|

'

DIFFICULT TO USE

ONLY USED FOR
TRAINING &
REFERENCE

DATA OR
COMPUTATION
WRONG /
INCOMPLETE

IN PAST DID NOT
FOLLOW
PROCEDURES &
NO INCIDENT
OCCURRED

FOLLOWING
PROCEDURE TAKES
MORE TIME
AND/OR
EFFORT

SHORT-CUTTING
PROCEDURE IS
POSITIVELY
REINFORCED OR
TOLERATED

NOT FOLLOWED FOR
OTHER REASONS

Did a procedure exist for the job or task being performed? Was the procedure readily available? Was there a
copy of the procedure in the designated file, shelf or rack? Was there a “master copy” of the procedure available
for reproduction? Was procedure use inconvenient because of working conditions (e.g., tight quarters, weather,

protective clothing)?

Typical Recommendations

e Place copies of operations and maintenance procedures in the appropriate work areas so that the
procedures are ALWAYS available for personnel use

e Maintain a “Master Copy” of all procedures and control access to these masters

e |f certain job tasks require an employee to be in an awkward position or requires wearing uncomfortable
PPE, make procedure use as convenient as possible by posting applicable procedures at eye level in an
easy-to-read format in these specific locations

o |If tasks require reference in the field to a procedure, ensure that employees are provided with a concise yet
complete (with no references to other procedures) procedure (or checklist) that is easy to carry and use in
the field (like a one-or two-page printout of the pertinent procedure)

Example

An operator made a valving error. He did not use the controlled procedure because it would have required him
to make a copy of the master. Instead he used the procedure copy he had at his workstation. This procedure

was out of date.
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EMCC Incident Investigation Procedures
Causal Factor/Root Cause Definitions Followed Incorrectly

Ol Tie Points

5.1 Personnel Safety
Management is visibly and actively involved in the personnel safety management system. Management
establishes policies and promotes activities that encourage the commitment and involvement of all employees
to safety.

6.1 Operations and Maintenance Procedures
Operating procedures are readily accessible to employees who work in or maintain a process.

8.1  Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system

includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation

Causal Factor/Root Cause Definitions

Procedures

Followed Incorrectly

FOLLOWED
INCORRECTLY

!

v

|

OR INCONVENIENT DIFFICULT TO USE TRAINING & WRONG /

FOR USE

REFERENCE

INCOMPLETE

IN PAST DID NOT FOLLOWING SHORT-CUTTING
FOLLOW PROCEDURE TAKES PROCEDURE IS
PROCEDURES & MORE TIME POSITIVELY NOT FOLLOWED FOR
NO INCIDENT AND / OR REINFORCED OR OTHER REASONS
OCCURRED EFFORT TOLERATED

Typical Issues

Considering the training and experience of the user, was the procedure too difficult to understand or follow?
Was sufficient information available to identify the appropriate procedure? Was the procedure designed for the
“less practiced” user?

Typical Recommendations

e Develop procedures such that the content provides the least experienced employee adequate direction to
successfully complete required tasks

e Choose a procedure format that is easy to read and follow

e Choose a procedure format that is appropriate to the level of complexity of the task

Examples

An inexperienced mechanic made a mistake installing a piece of equipment. The mechanic did not take a copy
of the procedure with him because it was long, used terminology that he did not understand, and he felt he
understood the task well enough.

An inexperienced mechanic made a mistake installing a piece of equipment. The procedure stated only to
remove the old item and replace with similar unit. This was not detailed enough for the inexperienced mechanic.

Ol Tie Points

6.1 Operations and Maintenance Procedures

The format and content of procedures are user oriented and consider human factors principles.
8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Procedures
Causal Factor/Root Cause Definitions Followed Incorrectly

BLANK
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Procedures

Followed Incorrectly

FOLLOWED
INCORRECTLY

v

AVAILABILITY
LTA
OR INCONVENIENT
FOR USE

DIFFICULT TO USE

ONLY USED FOR
TRAINING &
REFERENCE

'

DATA OR
COMPUTATION
WRONG /
INCOMPLETE

IN PAST DID NOT
FOLLOW
PROCEDURES &
NO INCIDENT
OCCURRED

FOLLOWING
PROCEDURE TAKES
MORE TIME
AND/OR
EFFORT

SHORT-CUTTING
PROCEDURE IS
POSITIVELY
REINFORCED OR
TOLERATED

NOT FOLLOWED FOR
OTHER REASONS

Typical Issues

Was the procedure classified for training and reference? Based upon the significance or difficulty of the job,
should the procedure have been classified as a “Use Every Time” procedure?

Typical Recommendations

e Procedures classified as reference procedures should contain very few steps. If the number of steps is too
overwhelming for the short term memory, it should be classified as a “Use Every Time” procedure
e Training and reference manuals may need to be supplemented by:
— easy-to-carry checklists that parallel the procedure
— more detailed step-by-step procedures for “use every time,” if the training and reference material is
too cumbersome

Example

An operator made a valving error, resulting in a tank overflow. He did not take a copy of the procedure with him
because it was for reference, and he thought he knew how to perform the valving.

Ol Tie Points

6.1 Operations and Maintenance Procedures

This system addresses:
A. Criteria to establish when procedures are necessary and expectations for their use
B. Organizational responsibilities for development, update, review, approval, stewardship, and distribution
of procedures
C. Consideration of relevant experience, knowledge, and training when selecting personnel to develop
procedures
Mechanisms to ensure affected personnel are knowledgeable on new or updated procedures
A process for review and approval of deviations from procedures
Internal interfaces between operating areas

nmo
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EMCC Incident Investigation Procedures

Causal Factor/Root Cause Definitions Followed Incorrectly

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system

includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation

Causal Factor/Root Cause Definitions

Procedures
Followed Incorrectly

FOLLOWED
INCORRECTLY

!

T

AVAILABILITY
LTA
OR INCONVENIENT
FOR USE

DIFFICULT TO USE

ONLY USED FOR
TRAINING &
REFERENCE

DATA OR

COMPUTATION
WRONG /
INCOMPLETE

IN PAST DID NOT
FOLLOW
PROCEDURES &
NO INCIDENT
OCCURRED

FOLLOWING
PROCEDURE TAKES
MORE TIME
AND/OR
EFFORT

SHORT-CUTTING
PROCEDURE IS
POSITIVELY
REINFORCED OR
TOLERATED

NOT FOLLOWED FOR
OTHER REASONS

Typical Issues

Was the error made because of a mistake in recording or transferring data? Were calculations performed
incorrectly? Was the formula or equation confusing? Did it have multiple steps?

Typical Recommendations

e Avoid procedures that require employees to make manual calculations. Instead provide them with pre-
calculated tables, worksheets with easy-to-fill-in blanks and thorough training in their use, or automate

calculations within the system.

e Perform a hazard review of critical procedures to determine other accident scenarios related to errors in
procedures and to determine if sufficient safeguards are provided against employees not following the
written procedures

Example

An operator made a mistake performing a calculation. The data used in the calculation came from multiple steps
in the procedure. He made a mistake in transferring one of the data points from an earlier step in the procedure
to the step at which the calculation was performed.
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EMCC Incident Investigation Procedures
Causal Factor/Root Cause Definitions Followed Incorrectly

Ol Tie Points

6.1 Operations and Maintenance Procedures

Processes are in place to ensure that written operating procedures (startup, normal, emergency, and
shutdown procedures) and maintenance procedures are validated as current and accurate on a periodic

basis.

7.1 Management of Change

A system is in place for the management of temporary and permanent changes and ensures that:

A.
B.
C.

TIOMMmMO

“

The change is identified

The technical basis for the change is considered and addressed

The SH&E and security impact of hazards, acquisition of needed permits, and regulatory compliance
are assessed and appropriate controls are developed and implemented, as required, prior to making
the change

Approval authorities for changes are defined and communicated

Change is implemented as specified in change documentation

Required documentation is updated

Procedures are updated prior to commissioning the change (start-up)

A pre-startup review is conducted and findings are addressed or resolved prior to start-up

A time limit is set for temporary changes, and temporary changes do not extend beyond the
authorized period without additional review and approval

The change is communicated and training is provided to affected employees prior to the operation of
the facility
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Procedures
Followed Incorrectly

FOLLOWED
INCORRECTLY

'

T

|

AVAILABILITY
LTA
OR INCONVENIENT
FOR USE

DIFFICULT TO USE

ONLY USED FOR
TRAINING &
REFERENCE

DATA OR
COMPUTATION
WRONG /
INCOMPLETE

IN PAST DID NOT
FOLLOW
PROCEDURES &

NO INCIDENT
OCCURRED

Typical Issues

FOLLOWING
PROCEDURE TAKES
MORE TIME
AND/OR
EFFORT

SHORT-CUTTING
PROCEDURE IS
POSITIVELY
REINFORCED OR
TOLERATED

NOT FOLLOWED FOR

OTHER REASONS

Is there a past practice of not following this procedure and being lucky that no incident occurred?

Typical Recommendations

Determine reasons for poor compliance with the procedure modify procedure if necessary and enforce

compliance.

Examples

Goggles are required any time a person is inside the acid area, but frequently the operators have not worn
goggles when just making rounds. An operator making normal rounds gets splashed with acid.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

Front line operations and mechanical supervisors are trained in safety management fundamentals.

5.1 Personnel Safety

The organizational structure, roles, responsibilities and accountability for managing personnel safety are
defined and communicated. The approach includes employee participation in safety committees and

programs.

NOTE: See Causal Factor "Enforcement LTA."
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EMCC Incident Investigation

Causal Factor/Root Cause Definitions

Procedures
Followed Incorrectly

FOLLOWED
INCORRECTLY

'

v

|

AVAILABILITY
LTA
OR INCONVENIENT
FOR USE

DIFFICULT TO USE

ONLY USED FOR
TRAINING &
REFERENCE

DATA OR
COMPUTATION
WRONG /
INCOMPLETE

IN PAST DID NOT
FOLLOW
PROCEDURES &
NO INCIDENT
OCCURRED

PROCEDURE TAKES
MORE TIME

AND / OR
EFFORT

SHORT-CUTTING
PROCEDURE IS
POSITIVELY
REINFORCED OR
TOLERATED

NOT FOLLOWED FOR

OTHER REASONS

Typical Issues

Does following the procedure take more time and/or effort than does short-cutting?

Typical Recommendations
Evaluate procedure to see if it can safely be simplified. Take steps to improve compliance with procedures.
Examples

A procedure required a mechanic to carry only one awkward part at a time. The parts were not heavy and
the machinist tried to carry several to save trips. The result was a trip and fall.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

5.1 Personnel Safety

The organizational structure, roles, responsibilities and accountability for managing personnel safety are
defined and communicated. The approach includes employee participation in safety committees and
programs.

6.1 Operations and Maintenance Procedures

The format and content of procedures are user oriented and consider human factors principles.
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EMCC Incident Investigation

Causal Factor/Root Cause Definitions

Procedures
Followed Incorrectly

FOLLOWED
INCORRECTLY

'

T

!

LTA

FOR USE

AVAILABILITY

OR INCONVENIENT

DIFFICULT TO USE

ONLY USED FOR
TRAINING &
REFERENCE

DATA OR
COMPUTATION
WRONG /
INCOMPLETE

FOLLOW

OCCURRED

IN PAST DID NOT

PROCEDURES &
NO INCIDENT

PROCEDURE TAKES
MORE TIME
AND /OR
EFFORT

Typical Issues

SHORT-CUTTING
PROCEDURE IS
POSITIVELY

REINFORCED OR
TOLERATED

NOT FOLLOWED FOR

OTHER REASONS

In the past, has the short-cutting of this procedure been tolerated or even positively reinforced by

management?

Typical Recommendations

Improve enforcement of procedure compliance.

Examples

While the procedure required scaffolding for access, the instrument technician climbed out on piping to
adjust an instrument and avoid lost production. The technician was praised for "excellent response to

operating problem" though the manager was well aware of the short-cut.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

5.1 Personnel Safety

The organizational structure, roles, responsibilities and accountability for managing personnel safety are
defined and communicated. The approach includes employee participation in safety committees and

programs.

NOTE: See "Management and Leadership LTA" and "Enforcement LTA."
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EMCC Incident Investigation

Causal Factor/Root Cause Definitions

Procedures

Followed Incorrectly

FOLLOWED
INCORRECTLY

|

|

v

AVAILABILITY
LTA
OR INCONVENIENT
FOR USE

DIFFICULT TO USE

ONLY USED FOR
TRAINING &
REFERENCE

DATA OR
COMPUTATION
WRONG /
INCOMPLETE

IN PAST DID NOT
FOLLOW
PROCEDURES &
NO INCIDENT
OCCURRED

PROCEDURE TAKES
MORE TIME
AND/OR
EFFORT

SHORT-CUTTING
PROCEDURE IS
POSITIVELY
REINFORCED OR
TOLERATED

Typical Issues

Were the procedures not followed for reasons other than those in the seven boxes above?

Typical Recommendations

Examples

Ol Tie Points

NOT FOLLOWED FOR

OTHER REASONS

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

5.1 Personnel Safety

The organizational structure, roles, responsibilities and accountability for managing personnel safety are
defined and communicated. The approach includes employee participation in safety committees and

programs.

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating

and maintenance procedures, which are consistently used.

NOTE: See also "People / Personal Factors"
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EMCC Incident Investigation Procedures
Causal Factor/Root Cause Definitions Document Control & Mgmt. Of Change LTA

DOCUMENT
CONTROL &
MANAGEMENT

OF CHANGE
LTA

A

\ 4 \ 4 v
DOCUMENTATION CHANGE
NOT COMPLETE AND IDENTIFICATION Moc FI:'?QCESS
ACCURATE LTA

Typical Issues

Were drawings or documentation not complete or up-to-date? Was control of design/field changes
inadequate? Was the error caused by improper control of as-built documents? Was an “unofficial” copy of a
procedure/drawing used?

Typical Recommendations

e Train all employees to understand the difference between a change and a replacement-in-kind
e Field changes should be reviewed and approved
o Periodically audit to verify that all official copies are updated

Example

A batch of product was ruined because of improper mixing of the components. Purchasing had switched
suppliers to reduce costs. The feed material was now purchased at twice the concentration as before. The
management of change system did not identify it as a change since the same material was purchased from
both suppliers.
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Procedures
Document Control & Mgmt. Of Change LTA

BLANK
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EMCC Incident Investigation Procedures
Causal Factor/Root Cause Definitions Document Control & Mgmt. Of Change LTA

DOCUMENT
CONTROL &
MANAGEMENT
OF CHANGE
LTA

A

A 4 \ 4
DOCUMENTATION CHANGE
NOT COMPLETE AND IDENTIFICATION MOC PROCESS

ACCURATE LTA LTA

Typical Issues

Were all necessary documents available? Were all official copies of each document updated? Were all
unofficial copies or outdated copies found or disposed of? Were drawings and documents updated when
changes were made? Did documents/drawings reflect the current status?

Typical Recommendations

e Consider conducting mandatory walk-throughs in the field following construction to confirm that official
documents accurately reflect actual design

e “Search and destroy” unofficial copies of documents

e Periodically audit to ensure that all official copies are updated

e Authorization signatures should be required for all design/field changes

¢ Include the task of updating drawings and procedures in the document change tracking system
Example

An acid spill occurred during opening of a line break. Lockouts had been made based on current drawings.
The drawings were not up to date and did not show an acid stream that had been tied into the line 3 months
earlier. The system that existed for controlling documents was not adequate. It was 6 months behind on
updating marked-up drawings and distributing new copies to all official document holders.

A settling tank was moved 4 feet from its original location to allow for proper forklift access to other
equipment. This field change was not indicated in the final design documentation. As a result, a skid-
mounted demineralizer installation had to be field modified since the settling tank took up part of the floor to
be used for installation of the demineralizer skid.

Two system modifications were being implemented concurrently; however, the design engineers did not
know this. The drawings did not indicate that changes were pending from these two modifications. As a
result, changes implemented by the first modification were undone by implementation of the second
modification.
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EMCC Incident Investigation Procedures
Causal Factor/Root Cause Definitions Document Control & Mgmt. Of Change LTA

Ol Tie Points

4.1 Information/Documentation

A system is in place to ensure that drawings and other pertinent records and documentation necessary for
sound operation and maintenance of facilities are:

moowp

Identified

Secure and protected against loss (e.g. duplicate copies, microfiche, etc.)
Up-to-date and accurate

Readily accessible

Retained as necessary to meet corporate and regulatory requirements

7.1  Management of Change

A system is in place for the management of temporary and permanent changes and ensures that:

A.
B.
C.

—Iemmo

“

The change is identified

The technical basis for the change is considered and addressed

The SH&E and security impact of hazards, acquisition of needed permits, and regulatory
compliance are assessed and appropriate controls are developed and implemented, as required,
prior to making the change

Approval authorities for changes are defined and communicated

Change is implemented as specified in change documentation

Required documentation is updated

Procedures are updated prior to commissioning the change (start-up)

A pre-startup review is conducted and findings are addressed or resolved prior to start-up

A time limit is set for temporary changes, and temporary changes do not extend beyond the
authorized period without additional review and approval

The change is communicated and training is provided to affected employees prior to the operation
of the facility

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Document Control & Mgmt. Of Change LTA

DOCUMENT
CONTROL &
MANAGEMENT
OF CHANGE
LTA

\ 4 A 4

DOCUMENTATION CHANGE
NOT COMPLETE AND IDENTIFICATION
ACCURATE LTA

MOC PROCESS
LTA

Typical Issues

Was the change to the system identified? Was the definition of change LTA? Did personnel understand the
definition of “change” versus “replacement-in-kind"?

Typical Recommendations

e Ensure that authorization signatures are obtained from key personnel before design/field changes can be

implemented

e Train all employees to understand a change versus a replacement-in-kind
e Train employees how to initiate a request for change
e Provide specific examples of what is and is not a change requiring review

Examples

An SO, release occurred because a stiffer gasket was installed. The gasket installed could last longer in this
chemical service, but would not seal properly using previous torque settings. The management of change
system defined “replacement-in-kind” as use of “similar or better” materials. Since the maintenance
department considered the new gasket material superior, a change review was not performed.

Ol Tie Points

7.1 Management of Change

e Asystem s in place for the management of temporary and permanent changes and ensures that:

A.
B.
C.

—IemMmo

“

The change is identified

The technical basis for the change is considered and addressed

The SH&E and security impact of hazards, acquisition of needed permits, and regulatory compliance
are assessed and appropriate controls are developed and implemented, as required, prior to making
the change

Approval authorities for changes are defined and communicated

Change is implemented as specified in change documentation

Required documentation is updated

Procedures are updated prior to commissioning the change (start-up)

A pre-startup review is conducted and findings are addressed or resolved prior to start-up

A time limit is set for temporary changes, and temporary changes do not extend beyond the authorized
period without additional review and approval

The change is communicated and training is provided to affected employees prior to the operation of
the facility
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Causal Factor/Root Cause Definitions Document Control & Mgmt. Of Change LTA

Changes include, but are not limited to:

Additions, deletions or modifications to equipment or facilities

A replacement that does not satisfy the current design specifications (i.e. not a replacement-in-kind)
New or modified basic process control strategy, including computer software

Adjustment of alarm and interlock set points outside of design parameters

Operations outside of design operating envelopes, such as different feedstocks, process chemicals,
severity, purity, capacity, recovery, etc.

Application of new or revised technology

Changes to facility design during project execution and constructions

New or revised procedures or practices

New or modified non-processing facilities when there is a safety, health, environmental or security
impact

moow»

—zom
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Causal Factor/Root Cause Definitions Document Control & Mgmt. Of Change LTA
DOCUMENT
CONTROL &
MANAGEMENT
OF CHANGE
LTA
A
\ 4 A
DOCUMENTATION CHANGE
NOT COMPLETE AND IDENTIFICATION Moc PL'_T_QCESS
ACCURATE LTA

Typical Issues

Did a system exist for controlling documents? Did the system provide methods for keeping documents up to
date? Did the system effectively track and steward changes? Did the system adequately track temporary

changes?

Typical Recommendations

e Ensure site's management of change system appropriately covers changes to facilities.
e Ensure the MOC system appropriately monitors progress of changes.

Example

Temporary piping was installed to allow finished product to be pumped from a run-down tank when the normal
piping was being replaced due to corrosion. A spill resulted when the flanges failed. The line rating was not
sufficient for the service and no engineering review had been performed.

Ol Tie Points

7.1  Management of Change

e Asystemis in place for the management of temporary and permanent changes and ensures that:

A.
B.
C.

—IemMmo

“

The change is identified

The technical basis for the change is considered and addressed

The SH&E and security impact of hazards, acquisition of needed permits, and regulatory compliance
are assessed and appropriate controls are developed and implemented, as required, prior to making
the change

Approval authorities for changes are defined and communicated

Change is implemented as specified in change documentation

Required documentation is updated

Procedures are updated prior to commissioning the change (start-up)

A pre-startup review is conducted and findings are addressed or resolved prior to start-up

A time limit is set for temporary changes, and temporary changes do not extend beyond the authorized
period without additional review and approval

The change is communicated and training is provided to affected employees prior to the operation of
the facility
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EMCC Incident Investigation Training
Causal Factor/Root Cause Definitions

v v
ADEQUACY /
QUALITY OF
NO TRAINING TRAINING

LTA
Typical Issues

Was training provided on this task? Was the training sufficient to perform the task? Did the training
correspond to the actual work environment? Were training records adequate?

Typical Recommendations

e Provide training in the hazards of the process and job tasks

e Provide refresher training in appropriate areas

e Solicit comments from the trainees after they have been on the job for 3 months to determine “holes” in
the training program

Example

A solvent tank overflowed because the operator had not been trained on how to calculate the liquid level of a
solution with a specific gravity less than water.
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Training
No Training

A 4

A 4

DECISION
NOT TO TRAIN

TRAINING
REQUIREMENTS
NOT IDENTIFIED

TRAINING NOT
CONDUCTED /
ATTENDED
AS PER SCHEDULE

TRAINING RECORDS
INCORRECT

TRAINING RECORDS
NOT UP-TO-DATE

Typical Issues

Had training on the task been developed? Had training been conducted? Did the individual(s) involved in the
event receive training? Had the training requirements been identified? Was a decision made to not train on

the task?

Typical Recommendations

Examples

Provide training in the hazards of the process and job tasks
Provide refresher training in appropriate areas

Identify all the specific duties associated with a job title
Provide a written description of the training requirements associated with a specific job title

A solvent tank overflowed because the operator had not been trained on how to calculate liquid levels of
tanks. Training was not required on this task because it was assumed to be a “skill of the trade.” However,
the operators were not experienced with solvents and solutions with specific gravities less than water.

An operator made a mistake in weighing materials. A new computerized scale had been installed 1 month
ago. Training was not provided in the use of the new scale even though it was significantly different from the

mechanical type that had been used in the past.
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EMCC Incident Investigation Training
Causal Factor/Root Cause Definitions No Training

NO TRAINING

A 4 v v v
TRAINING TRAINING NOT
DECISION REQUIREMENTS CONDUCTED / TRAINING RECORDS TRAINING RECORDS

NOT TO TRAIN

ATTENDED INCORRECT NOT UP-TO-DATE

NOT IDENTIFIED AS PER SCHEDULE

Typical Issues

Was the decision made to not provide specific training on a task? Were some employees not required to
receive training? Was experience considered a substitute for training?

Typical Recommendations

e Provide training in the hazards of the process and job tasks associated with normal operations, non-
routine operations, and emergency operations

e Provide training for maintenance tasks such as inspection, testing, calibration, preventive maintenance,
repair, replacement and installation

e Provide refresher training annually for all employees in their assigned duties

Example

A solvent tank overflowed because the operator did not know how to calculate the liquid level. The operator
was not required to receive training because he had years of experience working in a similar facility.
However, the previous facility did not use solvent, and the operator did not have experience with solutions
with specific gravities less than water.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability
Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

5.4  Training

A system is in place to ensure training (initial, ongoing and periodic refresher) is conducted to meet job and
legal requirements.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Training

Causal Factor/Root Cause Definitions No Training
NO TRAINING
A v v v
TRAINING TRAINING NOT
DECISION REQUIREMENTS CONDUCTED / TRAINING RECORDS TRAINING RECORDS
NOT TO TRAIN ATTENDED INCORRECT NOT UP-TO-DATE

NOT IDENTIFIED

AS PER SCHEDULE

Typical Issues

Was training on the task part of the employee’s training requirements? Had the necessary training been
defined for the job description?

Typical Recommendations

o |dentify all the specific duties associated with each job title. Include pertinent topics associated with these
duties within the corresponding training module

e Provide a written description of the training requirements associated with a job title. Require that each
employee complete the training and qualification associated with this/her job title before performing
specific job tasks unsupervised

Example

An operator overflowed a solvent tank because he did not know how to calculate liquid levels. The operator
had transferred from a similar facility, and the training required for his present assignment had not been
defined. Since the other facility did not use solvent, the operator did not have experience working with
solutions with specific gravities less than water.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability
Front line operations and mechanical supervisors are trained in safety management fundamentals.
5.4  Training

A system is in place to ensure training (initial, ongoing and periodic refresher) is conducted to meet job and
legal requirements.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Training

Causal Factor/Root Cause Definitions No Training
NO TRAINING
A v v v
TRAINING TRAINING NOT
DECISION REQUIREMENTS CONDUCTED / TRAINING RECORDS TRAINING RECORDS
NOT TO TRAIN NOT IDENTIFIED ATTENDED INCORRECT NOT UP-TO-DATE
AS PER SCHEDULE

Typical Issues

Was a decision made not to conduct training per schedule? Were priorities not established to conduct
training? Were personnel and/or trainers permitted to attend/conduct the training? Was the schedule flexible
and coordinated with worker’s shift schedule? Has attendance at scheduled training been a problem in the
past?

Typical Recommendations

o Establish expectations/consequences for attending scheduled training
e Ensure adequate resources are available to deliver training and cover shift job task needs

Example

An operator overflowed a solvent tank. He had been given the assignment to fill the tank because his records
indicated he had been trained on calculating liquid levels of solutions with specific gravities less than water.
The training was scheduled 2 weeks earlier but the operator did not attend and had rescheduled.

Ol Tie Points

11 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

5.4  Training
A system is in place to ensure training (initial, ongoing and periodic refresher) is conducted to meet job and
legal requirements.

8.1  Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The

system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation

Training

Causal Factor/Root Cause Definitions No Training
NO TRAINING
A v v v
TRAINING TRAINING NOT
DECISION REQUIREMENTS CONDUCTED / TRAINING RECORDS TRAINING RECORDS
NOT TO TRAIN NOT IDENTIFIED ATTENDED INCORRECT NOT UP-TO-DATE
AS PER SCHEDULE

Typical Issues

Did the records show training that the employee had not received? Did the records correctly indicate the

employee’s qualifications?

Typical Recommendations

e Document the training that an employee is required to complete annually
e Document all in-house, on-the-job and outside training that an employee completes. Include dates of
completion, test scores, instructor comments, certifications, etc., and a description of how competency is

ascertained, along with these records

Example

An operator overflowed a solvent tank. He had been given the assignment to fill the tank because his records
indicated that he had been trained on calculating liquid levels of solutions with specific gravities less than
water. The operator had not received the training.

Ol Tie Points

5.4  Training

A system is in place to ensure training (initial, ongoing and periodic refresher) is conducted to meet job and

legal requirements.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine

vessels/services.
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EMCC Incident Investigation Training

Causal Factor/Root Cause Definitions No Training
NO TRAINING
A v v v
TRAINING TRAINING NOT
DECISION REQUIREMENTS CONDUCTED / TRAINING RECORDS TRAINING RECORDS
NOT TO TRAIN ATTENDED INCORRECT NOT UP-TO-DATE

NOT IDENTIFIED AS PER SCHEDULE

Typical Issues

Did the training records show the employee’s current status for job qualification? Was the qualification
expired but not reflected in the training records?

Typical Recommendations

e Establish a training records management system that assigns certain individuals the responsibility of:

— notifying records management personnel of employee training completion dates

— recording training completion dates

— forwarding materials to records management personnel that verifies employee understanding of the
training

— alerting employees and supervisors of upcoming training requirements

— scheduling employees and instructors for specific training modules

Example

An operator overflowed a solvent tank because he had not received training on calculating liquid levels for
solvent solutions. He had been qualified before this training was made part of the qualifications. The training
records still showed him as qualified because they did not reflect the new requirements.

Ol Tie Points

5.4  Training

A system is in place to ensure training (initial, ongoing and periodic refresher) is conducted to meet job and
legal requirements.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.

Rev. 6b - 6/2005 Page 7 E.15





EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Training
No Training

BLANK
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EMCC Incident Investigation

Causal Factor/Root Cause Definitions

Training
Adequacy / Quality of Training LTA

JOB / TASK ANALYSIS
LTA

ADEQUACY /
QUALITY OF
TRAINING

LTA

ON-THE-JOB TRAINING

A

TRAINING
PROGRAM DESIGN
LTA

INSTRUCTOR
QUALIFICATIONS
LTA

A

QUALIFICATION
TESTING
LTA

Typical Issues

A

TRAINING ON
NEW WORK METHODS
LTA

TRAINING OBJECTIVES

LTA

A

REFRESHER TRAINING

TRAINING
LESSON CONTENT
LTA

ABNORMAL EVENTS/
EMERGENCY TRAINING

LTA

A

TRAINING SUPPORT
EQUIPMENT
LTA

A

QUALIFICATIONS
STANDARD
LTA

Were job/task analyses adequate? Were the program design and objectives complete? Did the training
organization have adequate instructors and facilities? Is refresher training performed? Does testing
adequately measure the employee’s ability to perform the task? Does training include normal and
abnormal/emergency working conditions?

Typical Recommendations

e Perform job/task analyses for routine jobs/tasks
e Solicit comments from the trainees after they have been on the job for 3 months to determine “holes” in

the training program
e Ensure that on-the-job training consists of “doing” rather than just “watching”

Provide refresher training for non-routine tasks

Ensure that instructors are properly qualified

Examples

A solvent tank overflowed because the operator did not know how to calculate the liquid level of solutions

with specific gravities less than water. The training included instruction in how to calculate the liquid level but

did not include testing to determine if the operator could perform the calculations.

An operator made a mistake in weighing material because he used the scale incorrectly. The scale he used

in training was the previous model and it had key differences from the one used on the job.

Rev. 6b - 6/2005

Page 9

E.2





EMCC Incident Investigation Training

Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA
ADEQUACY /
QUALITY OF
TRAINING
LTA
TRAINING TRAINING
JOB / TASK ANALYSIS P PROGRAM DESIGN TRAININGLC_)I,iJECTIVES - P LESSON CONTENT
LTA LTA LTA
ON-THE-JOB TRAINING - - QUALIFICATION REFRESHER TRAINING | g TRAINING SUPPORT
LTA | TESTING LTA % Lt EQUIPMENT
LTA LTA
INSTRUCTOR TRAINING ON ABNORMAL EVENTS/ QUALIFICATIONS
QUALIFICATIONS « NEW WORK METHODS EMERGENCY TRAINING |+ P STANDARD
LTA LTA LTA LTA

Typical Issues

Was a job/task analysis performed? Did it correctly identify the knowledge and skills necessary to complete
the task? Did it correctly identify all the steps required to successfully complete the task?

Typical Recommendations

e Do not discount the value of conducting a job/task analysis for some jobs/tasks that may seem trivial or
meaningless

¢ Include all pertinent information in the job/task analysis, including job skills required to perform the task,
the sequence of task steps, and hazards of performing each task

e Conduct a walk-through of the job/task while performing the analysis in order to trigger thoughts
concerning the skills required to complete the task and the correct sequence of completing the steps

Example
An operator made a mistake weighing material to be added to a solution. The operator had not received
training on how to use the scale because the job/task analysis did not identify use of the scale as a skill for

performing the job.

Ol Tie Points

2.1 Risk Assessment and Management

The risk assessment process includes:

Use of the ExxonMobil Risk Assessment and Management Guide, including the Corporate Risk
Matrix and associated documentation as appropriate

Systematic hazard identification, including Human Factors

Assessment of consequences and probabilities

Evaluation of actions to prevent and mitigate risks

Review and approval of decision to manage identified risks by specified levels of management
Tracking and implementation of follow-up recommendations

>

mTmooOw
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EMCC Incident Investigation Training
Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA

51

5.2

5.4

8.1

Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires that:
A. Information on potential hazards is provided to personnel
B. Training is provided for hazard recognition
C. Hazards are identified and mitigated as a part of work planning and job execution

Occupational Health

The interface between the worker and the workplace is evaluated for health and ergonomic factors to
minimize potential hazards. This includes an analysis of jobs/tasks to ensure appropriate engineering
controls, work practices and personal protective equipment.

Training

A system is in place to ensure training (initial, ongoing and periodic refresher) is conducted to meet job and
legal requirements.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation

Causal Factor/Root Cause Definitions

Training
Adequacy / Quality of Training LTA

JOB / TASK ANALYSIS

ADEQUACY /
QUALITY OF
TRAINING
LTA

4

ON-THE-JOB TRAINING

A

TRAINING
PROGRAM DESIGN

LTA

INSTRUCTOR
QUALIFICATIONS
LTA

A

QUALIFICATION
TESTING
LTA

A

Typical Issues

TRAINING ON
NEW WORK METHODS
LTA

TRAINING OBJECTIVES
LTA

TRAINING
LESSON CONTENT
LTA

REFRESHER TRAINING

TRAINING SUPPORT
EQUIPMENT
LTA

ABNORMAL EVENTS/
EMERGENCY TRAINING
LTA

QUALIFICATIONS
STANDARD
LTA

Was the training program designed to equip the trainees to perform the task? Did it contain the correct

amount of classroom and on-the-job instruction?

Typical Recommendations

e Provide employees with classroom and on-the-job training. After completion of the training, have the
trainee physically demonstrate all tasks (without providing direction) to ensure that the employee has
received an adequate amount of training

e After completion of a training module, have trainees evaluate the program design. Solicit comments to
improve the program design

e Establish an overall training management system that assigns certain individuals the responsibility of:
— Analyzing training needs for each job title
— Establishing training criteria for each job title
— Designing curriculum to meet training needs
— Finding candidates for trainers

— Training the trainers

— Managing training records
— Continual assessment and improvement of training program

Examples

An operator made a mistake weighing material. The training contained instruction on the use of the scale but
did not require on-the-job training in the use of the scale.

An operator opened the wrong valve during an emergency. In training, the operator had read the procedure
but had never performed the procedure in the plant or on a simulator, nor had he performed a walk-through.
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EMCC Incident Investigation Training
Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability
Front line operations and mechanical supervisors are trained in safety management fundamentals.
5.4  Training

A system is in place to ensure training (initial, ongoing and periodic refresher) is conducted to meet job and
legal requirements.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Training
Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA

ADEQUACY /
QUALITY OF
TRAINING
LTA

4

TRAINING TRAINING
JOB /TASK ANALYSIS |« PROGRAM DESIGN TRAINING OBJECTIVES P LESSON CONTENT
LTA
LTA LTA
QUALIFICATION TRAINING SUPPORT
ON-THE-JOB TRAINING | o Sl REFRESHER TRAINING | ¢ > EOUIPNENT
LTA LTA
INSTRUCTOR TRAINING ON ABNORMAL EVENTS/ QUALIFICATIONS
QUALIFICATIONS < »{ NEW WORK METHODS EMERGENCY TRAINING |« > STANDARD
LTA LTA LTA LTA

Typical Issues

Did the objectives satisfy the needs identified in the task analysis? Did the objectives cover all the
requirements necessary to successfully complete the task? Were the objectives written at the correct
cognitive level?

Typical Recommendations

e Using the job/task analysis, define and document training objectives so that employees will be equipped
with sufficient skills to perform their assignments successfully
e Ensure that trainees understand training objectives at the start of each new training module

Examples

An operator made a mistake weighing material because he used the scale incorrectly. The task analysis
identified that training was required on the use of the scale, but the training objectives did not include it, so
training did not stress this skill.

An operator overfilled a tank. The training objectives for this system required the operator to list the

components in the system, but did not include an objective to explain the function and operation of the
control system.

Ol Tie Points

5.4  Training

A system is in place to ensure training (initial, ongoing and periodic refresher) is conducted to meet job and
legal requirements.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Training
Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA

BLANK
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EMCC Incident Investigation

Causal Factor/Root Cause Definitions

Training

Adequacy / Quality of Training LTA

LTA

ADEQUACY /
QUALITY OF
TRAINING

LTA

v

JOB / TASK ANALYSIS

LTA

ON-THE-JOB TRAINING

A

TRAINING
PROGRAM DESIGN
LTA

INSTRUCTOR
QUALIFICATIONS
LTA

A

QUALIFICATION
TESTING
LTA

A

Typical Issues

TRAINING ON
NEW WORK METHODS
LTA

TRAINING OBJECTIVES
LTA

TRAINING
LESSON CONTENT

LTA

REFRESHER TRAINING
LTA

TRAINING SUPPORT
EQUIPMENT
LTA

ABNORMAL EVENTS/
EMERGENCY TRAINING
LTA

QUALIFICATIONS
STANDARD
LTA

Did the lesson content address all the training objectives? Did the lessons contain all of the information
necessary to perform the job? Was the lesson material consistent with the current system configuration and

procedures?

Typical Recommendations

e Ensure that the lesson content for each training module addresses all the necessary topics to guarantee
a complete understanding of the required tasks
¢ Include workshops or demonstration techniques as part of the lesson content to provide a tangible and
practical means of communication

Examples

An operator made a mistake weighing material because of incorrect use of the scale. The lesson plan did not
address training on the scale, although it was in the objectives.

An operator made an error in determining the amount of material to add to a batch. The scale he used was
installed six months ago. The training he received on the system last month had not incorporated the new
scale into the lesson.
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EMCC Incident Investigation Training
Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA

Ol Tie Points

5.4  Training

A system is in place to ensure training (initial, ongoing and periodic refresher) is conducted to meet job and
legal requirements.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Training
Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA

ADEQUACY /

QUALITY OF
TRAINING
LTA
TRAINING TRAINING
JOB /TASK ANALYSIS |« PROGRAM DESIGN TRAINING OBJECTIVES | g P  LESSON CONTENT
LTA
LTA LTA
. QUALIFICATION TRAINING SUPPORT
ON-THE-JOB TRAINING Sl REFRESHER TRAINING | ¢ > EOUIPNENT
LTA LTA
INSTRUCTOR TRAINING ON ABNORMAL EVENTS/ QUALIFICATIONS
QUALIFICATIONS < »{ NEW WORK METHODS EMERGENCY TRAINING |« > STANDARD
LTA LTA LTA LTA

Typical Issues

Did the on-the-job training provide opportunities to learn skills necessary to perform the job? Was there
sufficient on-the-job training?

Typical Recommendations
e Ensure that on-the-job training consists of actually “doing” rather than only “watching”

e Match trainees with experienced personnel who can explain not only how to perform certain tasks, but
also why certain tasks are performed

Examples

An operator made a mistake weighing material because of incorrect use of the scale. He had received
classroom instruction but no on-the-job experience in the use of the scale.

An operator made a mistake weighing material because of incorrect use of the scale. He had received

classroom and lab instruction on the use of the scale, but the scale used in the lab was the previous model
and operated somewhat differently from the one used on the job. No on-the-job training was provided.

Ol Tie Points

5.4  Training

A system is in place to ensure training (initial, ongoing and periodic refresher) is conducted to meet job and
legal requirements.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Training
Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA
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EMCC Incident Investigation Training
Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA

ADEQUACY /
QUALITY OF
TRAINING
LTA

4

TRAINING TRAINING
JOB /TASK ANALYSIS |« PROGRAM DESIGN TRAINING OBJECTIVES | g P  LESSON CONTENT
LTA LA LTA

QUALIFICATION

TRAINING SUPPORT

ON-THE-JOB TRAINING REFRESHER TRAINING | _g
-«

- TESTING LTA > EQUIPMENT
LTA LTA
INSTRUCTOR TRAINING ON ABNORMAL EVENTS/ QUALIFICATIONS
QUALIFICATIONS < P NEW WORK METHODS EMERGENCY TRAINING |« » STANDARD
LTA LTA LTA LTA

Typical Issues

Did the testing cover all the knowledge and skills necessary to do the job? Did the testing adequately reflect
the trainee’s ability to perform the job? Was on-the-job demonstration part of qualification and was the
demonstration thorough enough?

Typical Recommendations

¢ Verify that the trainee fully understood the training in some tangible manner (classroom exam, physical
demonstration without direction, oral exam, working with an experienced employee who is able to
evaluate the trainee’s performance, etc.)

e Ensure that all areas of the lesson content are verified for understanding (including both complex task
skills and rudimentary skills)

Examples

An operator made a mistake weighing material because of incorrect use of a scale. He had received
instruction on the use of the scale but had not been tested on his ability to use the scale.

An operator failed to close a valve in an emergency because he could not find it. Qualification testing
consisted of a discussion of the procedure. A walk-through evaluation should have been performed.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability
Front line operations and mechanical supervisors are trained in safety management fundamentals.
5.4  Training

Procedures are in place to ensure employees have demonstrated an acceptable level of skill and knowledge
before carrying out activities unassisted.
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EMCC Incident Investigation Training
Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The

system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation

Causal Factor/Root Cause Definitions

Training
Adequacy / Quality of Training LTA

LTA

JOB / TASK ANALYSIS

A

ADEQUACY /
QUALITY OF
TRAINING
LTA

!

ON-THE-JOB TRAINING

TRAINING
PROGRAM DESIGN
LTA

INSTRUCTOR
QUALIFICATIONS
LTA

A

QUALIFICATION
TESTING
LTA

A

Typical Issues

TRAINING ON
NEW WORK METHODS
LTA

TRAINING OBJECTIVES

TRAINING

LESSON CONTENT

LTA

REFRESHER TRAINING

TRAINING SUPPORT

EQUIPMENT
LTA

ABNORMAL EVENTS/
EMERGENCY TRAINING
LTA

QUALIFICATIONS

STANDARD
LTA

Were training updates performed? Was continuing training performed to keep employees equipped to
perform nonroutine tasks? Was the frequency of refresher training adequate?

Typical Recommendations

e Provide all employees with refresher training for routine and non-routine tasks associated with their job
assignments at least on an annual basis (for operations, this would include training on startup, shutdown,
troubleshooting, emergency shutdown and safe work practices)

e Consult employees regarding the frequency of training. Should the training be conducted more often?
Less often? Should refresher training content be revised?

Example

An operator made a mistake weighing material because of incorrect use of a scale. The operator was

qualified on the job, including use of the scale. However, he had not performed this task since his initial
training, and no training update was performed. A year had passed since completion of training with no
actual use on the job.

Ol Tie Points

5.4  Training

Refresher training is conducted periodically to help assure understanding and adherence to current
procedures.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for

safety, health, environmental protection and regulatory compliance required of company operations. The

system includes third party services arranged by other ExxonMobil functions external to the site and marine

vessels/services.
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EMCC Incident Investigation

Causal Factor/Root Cause Definitions

Training

Adequacy / Quality of Training LTA

JOB / TASK ANALYSIS

ADEQUACY /
QUALITY OF
TRAINING

LTA

4

ON-THE-JOB TRAINING

A

TRAINING
PROGRAM DESIGN
LTA

INSTRUCTOR
QUALIFICATIONS
LTA

A

QUALIFICATION
TESTING
LTA

y

A

Typical Issues

TRAINING ON
NEW WORK METHODS
LTA

TRAINING OBJECTIVES

TRAINING
LESSON CONTENT
LTA

REFRESHER TRAINING

TRAINING SUPPORT
EQUIPMENT

LTA

ABNORMAL EVENTS/
EMERGENCY TRAINING
LTA

QUALIFICATIONS
STANDARD
LTA

Was the training equipment adequate? Were simulators or demonstration/example components used? Was
the equipment used in training like that used on the job?

Typical Recommendations

e Use simulators when possible to provide personnel with hands-on experience

e |f simulators are not a viable option, use models (perhaps computer models) instead. Ensure that the
models are similar enough to the real equipment to avoid confusion (e.g., if a control button is actually

red on the control panel, make sure it appears red on the cardboard model)

e When possible, use the same equipment in training that will be used on the job. PPE is a good

example

e Ensure that proper facilities and training equipment/supplies are available for training and conducive to

learning:

— video equipment

— overhead projectors
— interactive work stations
— distraction-free classrooms

Example

An operator made a mistake weighing material because of incorrect use of a scale. The scale that he had
used in training had key differences from the one used on the job.

Ol Tie Points

5.4  Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job and

legal requirements.
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EMCC Incident Investigation Training
Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The

system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA

ADEQUACY /
QUALITY OF
TRAINING
LTA

v

TRAINING TRAINING
JOB /TASK ANALYSIS |« PROGRAM DESIGN TRA'N'NGL(?I_'iJECT'VES < B  LESSON CONTENT
LTA LTA
QUALIFICATION TRAINING SUPPORT
ON-THE-JOB TRAINING | o - Sl REFRESHER TRAINING | ¢ - EOUIPNMENT
LTA LTA
INSTRUCTOR TRAINING ON ABNORMAL EVENTS/ QUALIFICATIONS
QUALIFICATIONS NEW WORK METHODS EMERGENCY TRAINING | » STANDARD
LTA LTA LTA LTA

Typical Issues

Was the instructor trained to deliver a training class? Does the instructor have an in-depth knowledge of and
experience with the subject matter? |s the trainer skillful at creating an environment that enables learning? Is
the trainer skillful at delivery ?

Typical Recommendations
e Instructors are certified to train in a specific subject area
e Instructor qualifications are reviewed periodically and maintained through frequent delivery of the
training material
Provide necessary resources to allow instructors to plan/deliver a successful training program
Individuals selected as trainers have the skill, knowledge, interest and delivery technique to impart
learning

Examples
An on-shift technician was volunteered by his supervisor to conduct a procedure training class on heat

exchangers. The technician was provide with overhead slides and asked to deliver the material at the
beginning of his next shift. The technician had never done a presentation or delivered training material.

A contract training company sent a substitute trainer to a formal training session on erecting scaffold. The

substitute was qualified on providing industrial hygiene and health awareness training. Although she was an
experienced trainer and had the course material, she had never been involved with the erection of scaffold

Ol Tie Points

5.4  Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job and
legal requirements.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Training
Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA

ADEQUACY /
QUALITY OF
TRAINING
LTA

I

TRAINING TRAINING
JOB / TASK ANALYSIS L PROGRAM DESIGN TRAININGLC.T_E\JECTIVES L LESSON CONTENT
LTA LTA LTA

A
A

ON-THE-JOB TRAINING | o QUALIFICATION REFRESHER TRAINING | g TRAINING SUPPORT
LTA <« > TESTNG LTA < > EQUIPMENT

INSTRUCTOR TRAINING ON ABNORMAL EVENTS/ QUALIFICATIONS
QUALIFICATIONS < NEW WORK METHODS EMERGENCY TRAINING [« » STANDARD
LTA LTA LTA LTA

Typical Issues

Was training provided when the work methods for this task were changed? Was training provided on
changes to the procedure for the task? Was training provided on new equipment used to perform the task?

Typical Recommendations

e Provide additional training for new procedures, procedure modifications, and process modifications
involving new equipment

e Ensure that the new work method training includes instructions that relate to non-routine tasks
(changes to startup, shutdown, emergency operations, etc.)

o Verify understanding for the new work method to the same degree that is required for verifying
understanding of initial training (classroom exams, physical demonstration, etc.)

Example

An operator made a mistake weighing material because of incorrect use of a scale. The scale that he was
trained on had been replaced with a newer model and no training had been provided on the new model.
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Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA

Ol Tie Points

5.4  Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job and
legal requirements.

7.1 Management of Change

A system is in place for the management of temporary and permanent changes and ensures that:

A.
B.
C.

—TIOTMMOU

“

The change is identified

The technical basis for the change is considered and addressed

The SH&E and security impact of hazards, acquisition of needed permits, and regulatory
compliance are assessed and appropriate controls are developed and implemented, as required,
prior to making the change

. Approval authorities for changes are defined and communicated

Change is implemented as specified in change documentation
Required documentation is updated

. Procedures are updated prior to commissioning the change (start-up)
. A pre-startup review is conducted and findings are addressed or resolved prior to start-up

A time limit is set for temporary changes, and temporary changes do not extend beyond the
authorized period without additional review and approval

The change is communicated and training is provided to affected employees prior to the operation of
the facility

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Training

Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA
ADEQUACY /
QUALITY OF
TRAINING
LTA
TRAINING TRAINING
JOB / TASK ANALYSIS |« P PROGRAM DESIGN TRAININGL?_iJECTIVES - P LESSON CONTENT
LTA LTA LTA
QUALIFICATION TRAINING SUPPORT
ON-THE-JE_PATRAINING < TESTING REFRESHLEsATRAINING < » EQUIPMENT
LTA LTA

INSTRUCTOR TRAINING ON ABNORMAL EVENTS/ QUALIFICATIONS
QUALIFICATIONS « NEW WORK METHODS EMERGENCY TRAINING » STANDARD
LTA LTA LTA LTA

Typical Issues
Was training provided on abnormal and emergency events? Did it include all the necessary elements? Was the
frequency of the training adequate?

Typical Recommendations

e Include abnormal and non-routine job tasks as part of the initial training as well as part of the continuing training.
At a minimum, the lesson content should include startup/shutdown procedures, emergency shutdown procedures,
and emergency evacuation and response

e Provide refresher training for these events FREQUENTLY to give employees confidence in dealing with these
stressful activities

e Establish a frequency for providing training for the abnormal/emergency events, and consult employees regarding
the frequency

e Ensure that the training mimics the anticipated events/emergencies as closely as practical (e.g., ensure that
employees are wearing the PPE prescribed for the event when walking through the tasks)

Examples

An operator opened the wrong valve during an emergency cooling water loss. He had been trained on the emergency
response during his training, but had not had to perform the task while wearing the necessary protective clothing and
while responding to many alarms.

An operator opened the wrong valve during an emergency cooling water loss. He had received classroom training on the
procedure but had not performed a walk-through or performed the procedure in the plant.

Ol Tie Points

5.4 Training

A system is in place to ensure training (initial, ongoing, and periodic refresher) is conducted to meet job and legal
requirements.

8.1 Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for safety,

health, environmental protection and regulatory compliance required of company operations. The system includes
third party services arranged by other ExxonMobil functions external to the site and marine vessels/services.
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Causal Factor/Root Cause Definitions Adequacy / Quality of Training LTA

ADEQUACY /
QUALITY OF
TRAINING
LTA

I

TRAINING TRAINING
JOB / TASK ANALYSIS |« »  PROGRAM DESIGN TRAINING OBJECTIVES |4 »|  LESSON CONTENT
LTA LTA
ON-THE-JOB TRAINING | o - QUALIFICATION REFRESHER TRAINING | g o| TRAINING SUPPORT
o8 < TESTING R < EQUIPMENT
LTA LTA
INSTRUCTOR TRAINING ON ABNORMAL EVENTS/ QUALIFICATIONS
QUALIFICATIONS < P NEW WORK METHODS EMERGENCY TRAINING |« STANDARD
LTA LTA LTA LTA

Typical Issues

Were the requirements for qualification on a system stringent enough? Did meeting the standards for training
gualifications on a task provide sufficient training to perform the task under normal, abnormal, and
emergency conditions?

Typical Recommendations

o After defining the qualification standards for each job task, allow experienced personnel to critique
these standards and provide further input

o After newly qualified employees have worked for 1 month on the job without direct supervision, allow
them to critique the qualification standards and provide further input

e Ensure that job qualifications defined for each task include standards for performing
abnormal/emergency events

e Ensure impartial enforcement of the standard

Example

A qualified operator performed the wrong process control actions during a system upset. Qualification
standards did not require that operators demonstrate knowledge of appropriate actions to take during system
transients.

Ol Tie Points

11 Management Leadership, Commitment and Accountability
Front line operations and mechanical supervisors are trained in safety management fundamentals.
5.4  Training

Training includes a mechanism to verify employee knowledge and skills relative to requirements.
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8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection and regulatory compliance required of company operations. The

system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation People / Personal Factors
Causal Factor/Root Cause Definitions

PEOPLE / PERSONAL
FACTORS

TASK SKILLS PHYSICAL
» KNOWLEDGE CAPABILITIES <«
LTA LTA
PERSONAL /
» ATTL'I/';JDE MEDICATION «
PROBLEMS
sasory,
» (FATIGUE) <

CAPABILITIES

LTA LTA

Note: Identify/categorize “Personal Performance” only to the Level 2 Causal Factor Category (trapezoids). The
Level 3 Causal Factors are included to provide the investigator with an understanding of the types of problems
that might be categorized in each Level 2 Causal Factor; however, the investigator should not include these
Level 3 Causal Factors in the incident report.

Typical Issues

Did the worker’s physical or mental well-being, attitude, mental capacity, attention span, rest, substance abuse,
etc., adversely affect the performance of the task?

Typical Recommendation

Note: A review of the human factors engineering and procedures for the process may also be appropriate to
accommodate a wider spectrum of physical and mental capabilities. For example: Can the system be automated
to eliminate this vigilance task? Can the displays be redesigned so that “closed” lights are always in the same
position? Can the procedures be rewritten to eliminate the need for performing calculations?

Example

An operator failed to close a valve after completion of a transfer. The operator was not paying attention to the
level of the tank into which the material was being transferred. The operator had a history of not paying attention
to his work. He had been involved in several other incidents during which he had left his job site or was not
following his job. Other operators performed these same job requirements with no problems.

Rev. 6b - 2005 Page 1 F





EMCC Incident Investigation People / Personal Factors
Causal Factor/Root Cause Definitions Task Skills Knowledge LTA

TASK SKILLS
KNOWLEDGE
LTA

A 4 \ 4
TECHNICAL SKILLS KNOWLEDGE
LTA LTA

Note: Identify/categorize “Personal Performance” only to the Level 2 Causal Factor Category (trapezoids). The
Level 3 Causal Factors are included to provide the investigator with an understanding of the types of problems
that might be categorized in each Level 2 Causal Factor; however, the investigator should not include these
Level 3 Causal Factors in the incident report.

Typical Issues

The worker did not perform the task according to defined and agreed standards. He or she carried out the task
in line with how he/she thought it should be done.

Examples

Knowledge: A process operator leaves an antifoam injection hose connected to the process pump instead of
breaking it after the injection has been completed. The procedure describes that it should be broken, but the
operator remembered wrongly that he could leave it connected.

Skills: An operator is asked to carry and dump a bag of carbon powder into a process bin, but was never
trained on how to lift and carry bags. He lacks the skills needed to do this safely.
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EMCC Incident Investigation People / Personal Factors
Causal Factor/Root Cause Definitions Task Skills Knowledge LTA

TASK SKILLS
KNOWLEDGE
LTA

y

KNOWLEDGE
LTA

Note: Identify/categorize “Personal Performance” only to the Level 2 Causal Factor Category (trapezoids). The
Level 3 Causal Factors are included to provide the investigator with an understanding of the types of problems
that might be categorized in each Level 2 Causal Factor; however, the investigator should not include these
Level 3 Causal Factors in the incident report.

Typical Issues

Did the person have adequate skill to perform the task? Was this deficiency widespread? If so, see "Training"
and "Guidance / Supervision / Monitoring."

Typical Recommendations

e Provide refresher training to this individual.
e If more than single person, improve training.

Examples

A mechanist was injured while using a lathe. The mechanist had been trained, but had lost skill over time.

Ol Tie Points

5.3 Personnel

A system is in place for selection, placement, and reassignment of qualified personnel to meet specified job
requirements.

5.4  Training

A system is in place to ensure training (initial, ongoing and periodic refresher) is conducted to meet job and
legal requirements.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation People / Personal Factors
Causal Factor/Root Cause Definitions Task Skills Knowledge LTA

TASK SKILLS
KNOWLEDGE
LTA

A 4

TECHNICAL SKILLS
LTA

Note: Identify/categorize “Personal Performance” only to the Level 2 Causal Factor Category (trapezoids). The
Level 3 Causal Factors are included to provide the investigator with an understanding of the types of problems
that might be categorized in each Level 2 Causal Factor; however, the investigator should not include these
Level 3 Causal Factors in the incident report.

Typical Issues

Did the person have adequate knowledge to perform the task? If not, revisit "Procedures,” "Training" and
"Guidance / Supervision / Monitoring" or "Management and Leadership." It may be that we encounter difficulties
on the alignment of peoples' activities with procedures. The procedure states that a task should be performed in
a certain way, but the person(s) follows their own work practice.

Typical Recommendations

e Ensure that the procedure or job description reflects the safest/best working practice.
e Provide adequate initial and refresher training.
o Clarify expectations with regard to following procedure and steward compliance consistently.

Examples

A procedure states that a process unit should only be started after removing all scaffolds from the unit. Over
time, people don't use the procedure anymore to guide their activities, but are operating from memory. A certain
scaffold stays always longer in the plant to check a certain instrument after startup and people don't remember
that it should be removed and also not why. There may be a good reason for this deviation, but it should be re-
evaluated to determine if the procedure can and should be changed or if it is necessary to install a platform at
this location or refresh knowledge.
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EMCC Incident Investigation People / Personal Factors
Causal Factor/Root Cause Definitions Task Skills Knowledge LTA

Ol Tie Points

5.4  Training

New and reassigned employees, including stand-ins for key positions, receive and understand appropriate
safety, health, environmental, and emergency preparedness training at the start of their assignment.

Refresher training is conducted periodically to help assure understanding and adherence to current
procedures.

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation and updating of effective operating and
maintenance procedures, which are consistently used.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation People / Personal Factors
Causal Factor/Root Cause Definitions Attitude LTA

PEOPLE / PERSONAL

FACTORS

TASK SKILLS PHYSICAL
» KNOWLEDGE CAPABILITIES <«
LTA LTA
PERSONAL /
MEDICATION <
PROBLEMS
sason
» (FATIGUE) <«

CAPABILITIES

LTA LTA

Note: Identify/categorize “Personal Performance” only to the Level 2 Causal Factor Category (trapezoids). The
Level 3 Causal Factors are included to provide the investigator with an understanding of the types of problems
that might be categorized in each Level 2 Causal Factor; however, the investigator should not include these
Level 3 Causal Factors in the incident report.

Typical Issues

Was the problem a result of a poor attitude on the part of an individual? Did the individual involved show signs of
emotional illness?

Was the problem caused by lack of attention? Does the individual involved in this occurrence factor frequently
“daydream”? Is the person distracted easily? Is the person’s ability to maintain vigilance frequently below
minimum acceptable standards?

Typical symptoms include:

horseplay

not at work location

does not perform expected work

maliciousness

ignores safety rules

insubordination

inability to work well or communicate with other people
inability to operate under stress
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

People / Personal Factors
Attitude LTA

Examples

An operator failed to close a valve while filling a tank, resulting in an overflow from the tank and a process upset.

The operator often was away from his assigned work location for personal reasons, such as making personal

phone calls.

An operator failed to stop a transfer, resulting in a tank overflow. The operator had a history of being distracted
easily and losing track of the next step in the process.

Ol Tie Points

11

51

8.1

Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

Personnel Safety

The organizational structure, roles, responsibilities, and accountability for managing personnel safety are
defined and communicated. The approach includes employee participation in safety committees and
programs.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Sensory / Perceptual Capabilities LTA

PEOPLE / PERSONAL
FACTORS

TASK SKILLS PHYSICAL
KNOWLEDGE CAPABILITIES <«
LTA LTA

PERSONAL /
MEDICATION
PROBLEMS

ATTITUDE
LTA

Y
A

SENSORY /

PERCEPTUAL REST / SLEEP g

CAPABILITIES (FAIIT(,;AUE) <«
LTA

Note: Identify/categorize “Personal Performance” only to the Level 2 Causal Factor Category (trapezoids). The
Level 3 Causal Factors are included to provide the investigator with an understanding of the types of problems
that might be categorized in each Level 2 Causal Factor; however, the investigator should not include these
Level 3 Causal Factors in the incident report.

Typical Issues

Was the problem a result of less than adequate vision (e.g., poor visual acuity, color blindness, tunnel vision)?
Was the problem a result of some defect in hearing (e.g., hearing loss, tone deafness)? Was the problem a
result of some sensory defect (e.g., poor sense of touch or smell)?

Typical symptoms include:

color blindness

tunnel vision
inadequate visual acuity
poor sense of touch
inadequate hearing

Typical Recommendation

e Ensure that job requirements are complete, including required physical/perceptual capabilities.

Note: A review of the human factors engineering for the process is also appropriate to accommodate a wider
spectrum of sensory capabilities. For example: Can the displays be redesigned so that lights that indicate
“closed” conditions of valves are always in the same relative location on the panel? Can more chart recorders
be installed with fewer points per chart?
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EMCC Incident Investigation People / Personal Factors
Causal Factor/Root Cause Definitions Sensory / Perceptual Capabilities LTA

Example

An operator read the wrong temperature on a chart that recorded temperatures for several tanks. The chart was

color-coded. The operator was partially colorblind and confused the readings. He recorded a temperature that
was in range when the actual temperature was out of range.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

5.3 Personnel

A system is in place for selection, placement, and reassignment of qualified personnel to meet specified job
requirements.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Physical Capabilities LTA

PEOPLE / PERSONAL

FACTORS

TASK SKILLS PHYSICAL
KNOWLEDGE CAPABILITIES
LTA LTA

Y

PERSONAL /
MEDICATION
PROBLEMS

ATTITUDE
LTA

Y
A

SENSORY /
PERCEPTUAL REST / SLEEP q

CAPABILITIES (FAIITGAUE) <
LTA

Y

Note: Identify/categorize “Personal Performance” only to the Level 2 Causal Factor Category (trapezoids). The
Level 3 Causal Factors are included to provide the investigator with an understanding of the types of problems
that might be categorized in each Level 2 Causal Factor; however, the investigator should not include these
Level 3 Causal Factors in the incident report.

Typical Issues

Can the causal factor be attributed to trouble with inadequate coordination or inadequate strength? Was the
problem a result of inadequate size or stature of the individual involved? Did other physical limitations (e.g.,
shaking, poor reaction time) contribute to the problem?

Typical symptoms include:

inadequate coordination
inadequate strength

inadequate stature/range of motion
inadequate reaction time
inadequate clarity of speaking
inadequate respiratory capacity

Typical Recommendation

e Ensure that job requirements are complete, including required physical/perceptual capabilities.

Note: A review of the human factors engineering for the process is also appropriate. Is it reasonable for an
“average” individual to perform this task? Can the individual be provided with a tool to assist in the task? Can
the task be redesigned to reduce the physical requirements?
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EMCC Incident Investigation People / Personal Factors
Causal Factor/Root Cause Definitions Physical Capabilities LTA

Example

A tank overflowed because the operator could not close the valve. The valve was large and difficult to close.

The operator did not have the strength to close the valve. By the time he obtained help in closing it, the tank had

overflowed.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

53 Personnel

A system is in place for selection, placement, and reassignment of qualified personnel to meet specified job
requirements.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation

Causal Factor/Root Cause Definitions

People / Personal Factors

Personal / Medical Problems

PEOPLE / PERSONAL

FACTORS

Y

TASK SKILLS
KNOWLEDGE
LTA

PHYSICAL
CAPABILITIES
LTA

A

Y

ATTITUDE
LTA

PERSONAL /
MEDICATION
PROBLEMS

Y

SENSORY /
PERCEPTUAL
CAPABILITIES

LTA

REST / SLEEP
(FATIGUE) <
LTA

Note: Identify/categorize “Personal Performance” only to the Level 2 Causal Factor Category (trapezoids). The
Level 3 Causal Factors are included to provide the investigator with an understanding of the types of problems
that might be categorized in each Level 2 Causal Factor; however, the investigator should not include these

Level 3 Causal Factors in the incident report.

Typical Issues

Is the individual experiencing personal problems that are affecting their job performance? Are medications the
individual is taking affecting his/her job performance? Typical symptoms include:

sick

abuse of drugs/alcohol

others, e.g.,
- chronic inattention
acute inattention

easily distracted
vigilance poor

Example

frequent daydreaming

substance sensitivities/allergies

impairment due to prescription drugs
poor psychological health

An operator was prescribed a medication that caused drowsiness. During a tank transfer, he lost track of time

and the tank overflowed.
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EMCC Incident Investigation People / Personal Factors
Causal Factor/Root Cause Definitions Personal / Medical Problems

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

53 Personnel

A system is in place for selection, placement, and reassignment of qualified personnel to meet specified job
requirements.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation People / Personal Factors
Causal Factor/Root Cause Definitions Rest / Sleep (Fatigue) LTA

PEOPLE / PERSONAL
FACTORS

TASK SKILLS PHYSICAL
» KNOWLEDGE CAPABILITIES <
LTA LTA
PERSONAL /
» ATTL'I:DE MEDICATION <
PROBLEMS
SENSORY / REST / SLEEP
N PERCEPTUAL (FATIGUE)
» CAPABILITIES

LTA

LTA

Note: Identify/categorize “Personal Performance” only to the Level 2 Causal Factor Category (trapezoids). The Level 3
Causal Factors are included to provide the investigator with an understanding of the types of problems that might be
categorized in each Level 2 Causal Factor; however, the investigator should not include these Level 3 Causal Factors in the
incident report.

Typical Issues

Note: This Root Causal Factor addresses the problems associated with an individual's rest and sleep practices outside of
the job. Problems with workers who are forced to work unreasonable amounts of overtime should be coded using the
"Immediate Supervision" or "Management Systems" segment of the tree.

Was the worker involved in the incident asleep on duty? Was the person too tired to perform the job? Typical symptoms
include:
e asleep on duty e too tired to perform job

Example
A mechanic was found asleep while he was supposed to be calibrating equipment. The mechanic had another job away
from the site and routinely appeared to be extremely tired.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

5.3 Personnel

A system is in place for selection, placement, and reassignment of qualified personnel to meet specified job
requirements.
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EMCC Incident Investigation People / Personal Factors
Causal Factor/Root Cause Definitions Rest / Sleep (Fatigue) LTA

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation People / Personal Factors
Causal Factor/Root Cause Definitions Rest / Sleep (Fatigue) LTA

BLANK
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EMCC Incident Investigation Guidance / Supervision / Monitoring
Causal Factor/Root Cause Definitions

GUIDANCE /
SUPERVISION /
MONITORING

\ 4 h 4

SUPERVISION
DURING WORK
LTA

PREPARATION
LTA

Typical Issues

Did immediate supervision fail to provide adequate preparation, job plans, or walk-throughs for a job? Were
potential problems identified before the work began? Were appropriate personnel selected and scheduled for
the task? Did immediate supervision fail to provide adequate support, coverage, oversight, or supervision
during job performance?

Typical Recommendations

e Adopt a standard job plan format

o Distribute duties equally among equally skilled/trained personnel

e For non-routine jobs or jobs that require specific safety precautions, encourage supervisors to oversee
the job and provide job support as necessary

e Encourage supervisors to provide more supervision to less experienced workers

Example

An operator failed to respond properly to an alarm because he was covering for two unit operators
simultaneously. This was required because his immediate supervisor did not schedule enough control room
operators to cover the shift operations.
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EMCC Incident Investigation

Causal Factor/Root Cause Definitions

Guidance / Supervision / Monitoring
Preparation LTA

PREPARATION
LTA

Y

Y

NO PREPARATION

JOB PLAN/
WORK METHOD
LTA

COMMUNICATIONS

OF EXPECTATIONS

WORK PRACTICES
LTA

WALK-THROUGH
LTA

SCHEDULING
LTA

WORKER SELECTION
LTA

Typical Issues

Did immediate supervision fail to provide adequate preparation, job plans, or walk-throughs for a job? Were
potential interruptions or special circumstances identified before the work began? Were appropriate
personnel selected and scheduled for the task?

Typical Recommendations

Example

Ensure that supervisors understand their role in providing a job plan for subordinates
Adopt a standard job plan format
Distribute duties equally among equally skilled/trained personnel

Verify that the employee has the credentials to complete the task before assignment

Late in the shift, a first line supervisor instructed a mechanic to repair a valve in a confined space. However,
his supervisor failed to schedule anyone else to assist with the entry. To get the job done before the end of
the shift, the mechanic entered the confined space alone and died.
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Guidance / Supervision / Monitoring
Preparation LTA

BLANK

Rev. 6b - 6/2005

Page 3 G.1





EMCC Incident Investigation Guidance / Supervision / Monitoring
Causal Factor/Root Cause Definitions Preparation LTA

PREPARATION
LTA

A 4 \ 4 \ 4 \ 4 A 4
JOB PLAN/ COMMUNICATIONS
OF EXPECTATIONS WALK-THROUGH SCHEDULING WORKER SELECTION
NO PREPARATION WORK METHOD WORK PRACTICES LTA LTA LTA
LTA LTA

Typical Issue

Did immediate supervision fail to provide any preparation (e.g., instructions, job plan, walk-through) for the
task performed?

Typical Recommendations

e Ensure that supervisors understand that it is their responsibility to provide subordinates with
instructions and/or a job plan, and to conduct walk-throughs when appropriate (to show workers
location of equipment or discuss proper sequence of steps, etc.)

e Provide supervisors with written job descriptions so that the above responsibilities are clearly
communicated and documented

e Provide coaching to supervisors whose job preparation skills are less than adequate

Example

An immediate supervisor sent his crew out to paint stripes in a parking lot. No instructions were given for the
job. As a result, the crew used water-based paint to stripe the lot. In addition, the resulting parking places
were not of adequate size to fit anything other than compact cars.
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EMCC Incident Investigation Guidance / Supervision / Monitoring
Causal Factor/Root Cause Definitions Preparation LTA

Ol Tie Points

11

6.2

8.1

Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each individual's
understanding of OIMS will be consistent with their organizational responsibilities.

Front line operations and mechanical supervisors are trained in safety management fundamentals.
Work Permits

A work permit system is in place that describes conditions, procedures, and approval responsibility required for different
categories of work. At a minimum, the permit system deals directly with the following:

A. General or cold work activities (e.g. opening of equipment)

B. Hot work

C. Confined space entry

D. Electrical and other energy isolation

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Guidance / Supervision / Monitoring

Causal Factor/Root Cause Definitions Preparation LTA
PREPARATION

LTA
\

\ \ \ 4 \ \

JOB PLAN/ COMMUNICATIONS
OF EXPECTATIONS WALK-THROUGH SCHEDULING WORKER SELECTION
NO PREPARATION WORK METHOD WORK PRACTICES LTA LTA LTA

LTA

LTA

Typical Issue

Did immediate supervision provide an incorrect, incomplete, or otherwise inadequate job plan for
performance of the work?

Typical Recommendations

e Establish an administrative procedure that requires all supervisors (including contract supervisors) to
provide their subordinates with a job plan that includes instructions necessary for completing non-
routine job tasks

e Establish a facility-wide job plan format to ensure that all necessary information is included in the job
plan

Example

A new unit was undergoing its first turnaround. During the turnaround, maintenance personnel contaminated
the replacement catalyst because of handling/loading errors. The new catalyst required special handling
precautions that the crew was not aware of. The turnaround plans were the same as for the old unit that was
replaced and did not provide for special handling of the new catalyst.
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EMCC Incident Investigation Guidance / Supervision / Monitoring
Causal Factor/Root Cause Definitions Preparation LTA

Ol Tie Points

11

6.1

6.2

8.1

Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each individual's
understanding of OIMS will be consistent with their organizational responsibilities.

Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating and
maintenance procedures, which are consistently used.

Work Permits

A work permit system is in place that describes conditions, procedures, and approval responsibility required for different
categories of work. At a minimum, the permit system deals directly with the following:

A. General or cold work activities (e.g. opening of equipment)

B. Hot work

C. Confined space entry

D. Electrical and other energy isolation

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Guidance / Supervision / Monitoring
Causal Factor/Root Cause Definitions Preparation LTA

PREPARATION
LTA

Y Y Y Y Y

COMMUNICATIONS
OF EXPECTATIONS WALK-THROUGH SCHEDULING WORKER SELECTION
WORK PRACTICES LTA LTA LTA

LTA

JOB PLAN/
NO PREPARATION WORK METHOD
LTA

Typical Issue

Did immediate supervision provide incorrect, incomplete, or otherwise inadequate job instructions before the
beginning of work?

Typical Recommendations

e Encourage a culture that is feedback oriented (i.e., repeating instructions back to the instructor to
ensure understanding)
e Train supervisors on how to give instructions and how to verify that instructions are understood

Examples

A team of fire fighters was sent into a burning building to extinguish the fire. Although the fire was an
electrical fire, the first line supervisor instructed them to use water on the flame. As a result, one of the fire
fighters was electrocuted.

An electrician was instructed to check the potential transformer on the main generator. His supervisor meant
to tell him to check the potential transformer on an emergency generator. When the electrician opened the
access panel on the main generator, the plant shut down.
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EMCC Incident Investigation Guidance / Supervision / Monitoring
Causal Factor/Root Cause Definitions Preparation LTA

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each individual's
understanding of OIMS will be consistent with their organizational responsibilities.

Front line operations and mechanical supervisors are trained in safety management fundamentals.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Guidance / Supervision / Monitoring
Preparation LTA

EMCC Incident Investigation
Causal Factor/Root Cause Definitions

PREPARATION

LTA

Y

Y

NO PREPARATION

JOB PLAN/
WORK METHOD
LTA

COMMUNICATIONS
OF EXPECTATIONS
WORK PRACTICES

WALK-THROUGH

LTA

SCHEDULING
LTA

WORKER SELECTION
LTA

LTA

Typical Issue

Did immediate supervision fail to perform an adequate walk-through (show workers location of equipment,
discuss operation of the equipment and proper sequence of steps, etc.) with the workers before starting the
job?

Typical Recommendations

e Encourage supervisors to show workers the location of equipment involved in the job task
e Encourage supervisors to discuss operation of equipment and sequence of steps involved in non-
routine job tasks

Example

A team of expert mechanics was assembled to install a special piece of equipment in a new facility. Although
these were experienced mechanics, they were unfamiliar with both the facility and the specific piece of
equipment. The immediate supervisor assumed that, because these mechanics were experts in their field,
they did not need to be “stepped through” the job. The job required some special precautions, however, and
the mechanics damaged the equipment because they were not shown the specific problem areas before
starting the job.
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EMCC Incident Investigation Guidance / Supervision / Monitoring
Causal Factor/Root Cause Definitions Preparation LTA

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each individual's
understanding of OIMS will be consistent with their organizational responsibilities.

6.2 Work Permits

A work permit system is in place that describes conditions, procedures, and approval responsibility required for different
categories of work. At a minimum, the permit system deals directly with the following:

General or cold work activities (e.g. opening of equipment)

Hot work

Confined space entry

Electrical and other energy isolation

oOm>

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Guidance / Supervision / Monitoring

Causal Factor/Root Cause Definitions Preparation LTA
PREPARATION

LTA
4

\ v 4 4 v

JOB PLAN/ COMMUNICATIONS
OF EXPECTATIONS WALK-THROUGH WORKER SELECTION
NO PREPARATION WORK METHOD WORK PRACTICES LTA LTA

LTA LTA

Typical Issues

Was scheduling of workers inadequate? Did immediate supervision arrange to have enough personnel
available to effectively carry out the task? Were too many concurrent tasks assigned to workers? Were
duties not well distributed among personnel?

Typical Recommendations

e Provide supervisors with an adequate number of employees to effectively and safely complete the
tasks assigned for the shift

o Distribute duties equally among equally skilled/trained personnel

e Consider the amount of time and concentration to perform each task. Assign individuals fewer
responsibilities for tasks that require more time and concentration

Example

As a result of inadequate planning by a first line supervisor, a control room was staffed by one trained
operator and five trainees. Because the trained operator was continuously stopped by the trainees to answer
guestions, he missed an important step in his own procedure. This caused a significant period of down time
in the facility.

Ol Tie Points

6.3 Critical Equipment

A system is in place to ensure that SH&E critical equipment are identified, tested and maintained for reliability.
This includes controlling the defeat of critical equipment by temporary disarming or deactivation.

6.4 Mechanical Integrity
A system for mechanical integrity is in place to maintain, test, and inspect equipment to applicable standards.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Guidance / Supervision / Monitoring

Causal Factor/Root Cause Definitions Preparation LTA
PREPARATION
LTA
\
\ \ \ \ 4 \
JOB PLAN/ COMMUNICATIONS
OF EXPECTATIONS WALK-THROUGH SCHEDULING WORKER SELECTION
NO PREPARATION WORK METHOD WORK PRACTICES LTA LTA LTA

LTA LTA

Typical Issues

Did immediate supervision fail to select capable workers to perform the job? Did workers assigned to the
task have inadequate credentials? Were sufficient numbers of trained or experienced workers assigned to
the task?

Typical Recommendations

e Before assigning any employee to a task, verify that the employee has the credentials to successfully
complete the task

e Ensure that the individual assigned to a task matches the experience level required to effectively and
safely perform the task

Example
In order to avoid a late shipment, a first line supervisor assigned a worker, who had already worked two

consecutive shifts, the responsibility of loading bags of cement onto a tractor trailer rig. Because of fatigue,
the worker was not very attentive to the method he used to lift the bags. As a result, he injured his back.

Ol Tie Points

11 Management Leadership, Commitment, and Accountability
Front line operations and mechanical supervisors are trained in safety management fundamentals.
5.3 Personnel

A system is in place for selection, placement, and reassignment of qualified personnel to meet specified job
requirements.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Guidance / Supervision / Monitoring
Causal Factor/Root Cause Definitions Supervision During Work LTA

SUPERVISION
DURING WORK

LTA

v v v

MONITORING/
NO SUPERVISION SUPERVISION WALK-THROUGHS

LTA LTA

Typical Issues

Did immediate supervision fail to provide adequate support, coverage, oversight, or supervision during job
performance?

Note: The investigator must judge what level of supervision was necessary based on the importance of the
job in relation to safety and production.

Typical Recommendations

e For non-routine jobs or jobs that require specific safety precautions, encourage supervisors to oversee
the job and provide job support as necessary
e Encourage supervisors to provide more supervision to less-experienced workers

Example

A first line supervisor was in his office performing audits of completed procedures. He told the operator in the
control room to contact him if problems arose. The operator, a newly qualified person on the job, did not want
the supervisor to think that he did not know what he was doing, so he “took his best guess” when he had
guestions. By the time the supervisor came to the control room to check on the operator’s progress, a
significant amount of product had already been lost to the waste stream.
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EMCC Incident Investigation Guidance / Supervision / Monitoring
Causal Factor/Root Cause Definitions Supervision During Work LTA

SUPERVISION
DURING WORK
LTA

A 4

A 4 ¢

MONITORING/
NO SUPERVISION SUPERVISION WALK-THROUGHS

LTA LTA

Typical Issues

Did immediate supervision fail to adequately follow the progress of the job or fail to provide adequate
support, overage, or oversight during the performance of the job?

Typical Recommendation

e For non-routine job tasks or for tasks that require specific safety precautions, encourage supervisors to
oversee the job and provide job support as necessary

Example

A mechanic was told by his immediate supervisor to “fix the leak” in a tank containing a hazardous chemical.
The supervisor gave him no instructions on how to perform the task and did not provide any oversight of the
work activities. Because of the mechanic’s lack of understanding about the hazards associated with this job,
he allowed the chemical to come into contact with his skin. This caused severe burns.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each individual's
understanding of OIMS will be consistent with their organizational responsibilities.

Front line operations and mechanical supervisors are trained in safety management fundamentals.
6.2 Work Permits

A work permit system is in place that describes conditions, procedures, and approval responsibility required for different
categories of work. At a minimum, the permit system deals directly with the following:

A. General or cold work activities (e.g. opening of equipment)

B. Hot work

C. Confined space entry

D. Electrical and other energy isolation

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Guidance / Supervision / Monitoring
Causal Factor/Root Cause Definitions Supervision During Work LTA

BLANK
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EMCC Incident Investigation Guidance / Supervision / Monitoring
Causal Factor/Root Cause Definitions Supervision During Work LTA

SUPERVISION
DURING WORK
LTA

v

NO SUPERVISION

v

MONITORING/
WALK-THROUGHS
LTA

SUPERVISION

LTA

Typical Issues

Did immediate supervision provide inadequate (i.e., some, but not sufficient) support, coverage, or oversight
during performance of the job? Was an inadequate level of supervision provided at the job site? Was contact
with workers too infrequent? Did direct supervision’s involvement in the task interfere with the supervisory
overview role?

Typical Recommendations
e For non-routine job tasks or for tasks that require specific safety precautions, encourage supervisors to
remain at the job site to provide coverage for the entire job, or at least frequently visit the job site to
provide direction as necessary
e Encourage supervisors to give their supervisory role priority over their job task support role
e Ensure that supervisors understand their responsibilities to provide more supervision to less
experienced workers

Example

During the installation of a new computer system, the immediate supervisor of the responsible crew became
so interested in installing the central control unit that he picked up a screwdriver and became involved in the
work. As a result, he ignored those members of the crew who were installing the auxiliary unit. Some
important checks were missed on the auxiliary unit; therefore, it failed upon startup.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each individual's
understanding of OIMS will be consistent with their organizational responsibilities.

Front line operations and mechanical supervisors are trained in safety management fundamentals.

6.2 Work Permits

A work permit system is in place that describes conditions, procedures, and approval responsibility required for different
categories of work. At a minimum, the permit system deals directly with the following:

A. General or cold work activities (e.g. opening of equipment)

B. Hot work

C. Confined space entry

D. Electrical and other energy isolation

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Guidance / Supervision / Monitoring

Causal Factor/Root Cause Definitions Supervision During Work LTA
SUPERVISION
DURING WORK
LTA
v
v \ 4

MONITORING/
WALK-THROUGHS

SUPERVISION

NO SUPERVISION LTA

LTA

Note: Investigator must judge what level of supervision was necessary based on the importance of the job
in relation to safety and production.

Typical Issues

Did immediate supervision fail to provide adequate support, coverage, oversight, or supervision during job
performance? Would this causal factor been prevented by a reasonable level of supervision at the worksite?

Did immediate supervision fail to monitor the job in progress to ensure work was being performed as
planned, the recognized hazards were being managed to an acceptable level, and no unexpected hazards
were present or created?

Did immediate supervision fail to perform an adequate walk-through with workers before starting the job
(show location of equipment, discuss operation of the equipment and proper sequence of steps to follow)?

Typical Recommendations

e Encourage supervisors to show workers the location of equipment involved in the job task

e Encourage supervisors to discuss operation of equipment and sequence of steps involved in non-routine job tasks
For non-routine jobs or jobs that require specific safety precautions, encourage supervisors to oversee the job and
provide job support as necessary

e Encourage supervisors to provide more supervision to less-experienced workers
e  Encourage supervisors to periodically check status and conditions of non-routine, complex, or interconnected jobs
e Consider dual coding under "Management and Leadership" if policy needs improvement or is not used
e Consider dual coding under "Training" if first line supervisory training needs improvement
Example

A team of expert mechanics was assembled to install a special piece of equipment in a new facility. Although these were
experienced mechanics, they were unfamiliar with both the facility and the specific piece of equipment. The immediate
supervisor assumed that, because these mechanics were experts in their field, they did not need to be "stepped through"
the job. The job required some special precautions; however, and the mechanics damaged the equipment because they
were not shown the specific problem areas before starting the job.
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EMCC Incident Investigation Guidance / Supervision / Monitoring
Causal Factor/Root Cause Definitions Supervision During Work LTA

Ol Tie Points

11

6.2

8.1

Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities and accountabilities for OIMS are documented and exercised. Each individual's
understanding of OIMS will be consistent with their organizational responsibilities.

Front line operations and mechanical supervisors are trained in safety management fundamentals.
Work Permits

A work permit system is in place that describes conditions, procedures, and approval responsibility required for different
categories of work. At a minimum, the permit system deals directly with the following:

General or cold work activities (e.g. opening of equipment)

Hot work

Confined space entry

Electrical and other energy isolation

ooy

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation Guidance / Supervision / Monitoring
Causal Factor/Root Cause Definitions Supervision During Work LTA
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EMCC Incident Investigation Management & Leadership
Causal Factor/Root Cause Definitions

MANAGEMENT
&

LEADERSHIP

\ 4

\ 4 \ 4 \ 4
LEADERSHIP LEADERSHIP LEADERSHIP
SYSTEM DESIGN TASK EXECUTION FOLLOW-UP
LTA LTA LTA

Typical Issues

Do Standards, Policies, or Administrative controls (SPAC / OIMS) exist? Are they inadequate or
inadequately implemented? Did inadequate control of material, procurement, or configuration control
contribute to the problem? Are safety/hazard reviews inadequate? Are corrective actions identified and
implemented?

Typical Recommendations

Provide written documentation of SPAC / OIMS

Ensure that all levels of affected employees are aware of SPAC / OIMS changes

Track and document the final resolution for all corrective action recommendations

Inspect materials for damage upon arrival at the facility

Ensure that acceptance requirements are documented and match the design requirements
Field changes should be reviewed and approved

Example

A mechanic installing a cable tray drilled into a live wire within a wall because the facility drawings he was
using were not up to date. A management system for control of electrical drawings may have prevented this
occurrence by ensuring the mechanic had up-to-date documentation. A management policy/procedure would
also be required to ensure that such drawings are obtained/reviewed as part of the work permit system for
penetrations of any wall.

The work permit system requires both operator and mechanical person to jointly review the job and sign the
work permit at the job location. Management is aware of violations but hasn't adequately enforced
compliance.
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EMCC Incident Investigation Management & Leadership
Causal Factor/Root Cause Definitions Leadership System Design LTA

LEADERSHIP SYSTEM

DESIGN LTA

A 4

y A 4 A 4 A 4 y
N(Igosl:rléll\‘E%Ag?(S SPAC /OIMS RESPONSIBILITY FOR
ADMINISTR}ATIVE SPAC /OIMS CONFUSING OR TECHNICAL ITEM/ACTIVITY

CONTOLS NOT DETAILED ENOUGH INCOMPLETE ERROR NOTDAEE::;\‘%UDACY
(SPAC / OIMS)

Typical Issues

Was the error caused by the lack of, or the inadequacy of, Standards, Policies, or Administrative
Controls (SPAC / OIMS)? Were the SPAC / OIMS inaccurate, confusing, incomplete, unclear, ambiguous,
not strict enough, or otherwise inadequate?

Were the SPAC / OIMS recently revised or difficult to implement? Did the SPAC / OIMS provide for adequate
accountability?

Typical Recommendations

e Provide written documentation of SPAC / OIMS

e When errors are found, modify SPAC / OIMS accordingly

e Ensure that policies regarding production, material control, procurement, security, etc., do not
contradict safety policies

e Ensure that all levels of affected employees are aware of SPAC / OIMS changes

Examples

The surveillance testing for the fire protection system had not been conducted for the past 2 years. The
maintenance and operations departments both thought the other group was responsible for the test.

Worker injured during removal of a blind funge when pressurized process material was released. The plant
did not have a safe work practice / permit for opening process equipment.
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Management & Leadership
Leadership System Design LTA

LEADERSHIP SYSTEM

DESIGN LTA
A 4
Y Y Y Y
N OLICIES, OR SPAC/OIMS RESPONSIBILITY FOR
ADMINISTRATIVE SPAC / OIMS CONFUSING OR TECHNICAL ITEM / ACTIVITY
CONTOLS NOT DETAILED ENOUGH INCOMPLETE ERROR NOTD/E'IZ:E’\%E)ACY
(SPAC / OIMS)

Typical Issues

Did Standards, Policies or Administrative Controls (SPAC) / OIMS exist to control the particular type of
work or situation involved in the incident? Was the work or situation significant or involved enough to warrant
some type of SPAC / OIMS to ensure adequate job quality and work control?

Typical Recommendations

e Compile a list of SPAC / OIMS mandated by regulatory requirements (OSHA, EPA, etc.) and compare
it to a current list of existing SPAC / OIMS. Develop any missing SPAC / OIMS

e Provide written documentation of SPAC / OIMS

e Define, document and communicate missing SPAC / OIMS

Example

A maintenance worker was exposed to a pressurized release of a process material. The line from which the
material was released had not been depressurized and cleared before maintenance work began. The plant
did not have a safe work practice/permit for opening process equipment (i.e., “line breaking”).

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

A process is in place for ensuring OIMS Requirements are translated into procedures and practices,
including a process for review and approval of deviations.

SH&E and OIMS goals and objectives are established and communicated throughout the organization.
Performance, as measured by both leading and lagging indicators, is assessed and stewarded to
management.

Desired behavioral attributes for managers/supervisors are defined. Management demonstrates
commitment through active and visible participation in the operations integrity process.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Leadership System Design LTA
LEADERSHIP SYSTEM
DESIGN LTA
A 4
y \ 4 Y y

N(Iggl:rlé'l\‘EDSAg?zs SPAC / OIMS RESPONSIBILITY FOR
ADMINISTR}ATIVE SPAC/OIMS CONFUSING OR TECHNICAL ITEM/ACTIVITY

CONTOLS NOT DETAILED ENOUGH INCOMPLETE ERROR NOTDAE'E::;\I%UDACY

(SPAC / OIMS)

Typical Issues
Were the existing Standards, Policies or Administrative Controls (SPAC) / OIMS strict enough to provide

adequate job quality or work control? Did leniency allow violation of the intent, if not the letter, of the SPAC /
OIMS?

Typical Recommendations

¢ Improve level of detail of SPAC / OIMS
e Improve description of accountabilities in SPAC / OIMS (for resolving ambiguities)

Example

A safety limit was violated during operation of a process because an alarm indicating a high temperature was
bypassed. The first line supervisor thought the alarm was false and bypassed it. The SPAC / OIMS were not
strict enough because they allowed the supervisor to bypass an alarm without getting any review or
approvals from management and technical support.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

A process is in place for ensuring OIMS Requirements are translated into procedures and practices,
including a process for review and approval of deviations.

SH&E and OIMS goals and objectives are established and communicated throughout the organization.
Performance, as measured by both leading and lagging indicators, is assessed and stewarded to
management.

Desired behavioral attributes for managers/supervisors are defined. Management demonstrates
commitment through active and visible participation in the operations integrity process.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Leadership System Design LTA

LEADERSHIP SYSTEM
DESIGN LTA

\ 4 A 4 A 4 A 4
NIO:’OSJI)(A’;’I\‘EDSA’SDRS SPAC/OIMS RESPONSIBILITY FOR
ADMINISTRATIVE SPAC/OIMS CONFUSING OR TECHNICAL ITEM/ACTIVITY

CONTOLS NOT DETAILED ENOUGH INCOMPLETE ERROR NOTD?E'IZRQE%ACY
(SPAC / OIMS)

Typical Issues

Were the Standards, Policies or Administrative Controls (SPAC) / OIMS confusing, hard to understand or
interpret, or ambiguous? Were the SPAC / OIMS incomplete or not specific enough?

Typical Recommendation

e Solicit comments and recommendations from operations/maintenance personnel regarding ambiguous
or unclear language in the SPAC / OIMS. Resolve comments

Examples

A key piece of equipment in a process safety system failed. The policy stated that the required maintenance
and inspections were to be performed annually. Because of the difficulty of scheduling the work with
production and the amount of work involved, the maintenance/inspection cycle had gradually slipped to 18
months. The policy did not state a maximum period of 12 months.

A plant policy indicated that all “fatigue-related failures” be reported to the Equipment Reliability group.
However, the maintenance organization had no guidance on what sort of failures were “fatigue-related.” In
addition, a recent reorganization resulted in the elimination of the Equipment Reliability group and their
previous functions being split among four other groups.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

A process is in place for ensuring OIMS Requirements are translated into procedures and practices,
including a process for review and approval of deviations.

SH&E and OIMS goals and objectives are established and communicated throughout the organization.
Performance, as measured by both leading and lagging indicators, is assessed and stewarded to
management.

Desired behavioral attributes for managers/supervisors are defined. Management demonstrates
commitment through active and visible participation in the operations integrity process.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Leadership System Design LTA

LEADERSHIP SYSTEM

DESIGN LTA
Y
Y A 4 A 4 A 4
NIO:’OSJIQI\‘EDSA’;DRS SPAC/OIMS RESPONSIBILITY FOR
ADMINISTRATIVE SPAC/OIMS CONFUSING OR TECHNICAL ITEM/ACTIVITY
CONTOLS NOT DETAILED ENOUGH INCOMPLETE ERROR NOTDé'IZ:ENQElé)ACY
(SPAC / OIMS)

Typical Issues

Did technical errors or incorrect facts exist in the Standards, Policies or Administrative Controls (SPAC) /
OIMS? Did the SPAC / OIMS fail to consider all possible scenarios or conditions?

Typical Recommendations

e Include SPAC / OIMS in scope/charter of hazard review teams
e When errors are found, modify SPAC / OIMS accordingly

Example

A fire occurred when hot work near a process unit ignited vapors leaking from a nearby flange. The hot work
policy for the plant erroneously indicated that a hot work permit was not necessary because the work was not
specifically on equipment associated with hazardous materials.

Ol Tie Points

1.1  Management Leadership, Commitment and Accountability

A process is in place for ensuring OIMS Requirements are translated into procedures and practices,
including a process for review and approval of deviations.
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Causal Factor/Root Cause Definitions Leadership System Design LTA

LEADERSHIP SYSTEM

DESIGN LTA
Y
Y A 4 A 4 \ 4
NIO:’OSJI?I\‘EDSA’;DRS SPAC/OIMS RESPONSIBILITY FOR
ADMINISTRATIVE SPAC/OIMS CONFUSING OR TECHNICAL ITEM/ACTIVITY
CONTOLS NOT DETAILED ENOUGH INCOMPLETE ERROR NOTDAE'IZE\‘QEUDACY
(SPAC / OIMS)

Typical Issues
Did the Standards, Policies or Administrative Controls (SPAC) / OIMS define the responsible

organization or group for the item? Did confusion exist over the responsibility of the activity? Did an activity
exist for which no one took responsibility?

Typical Recommendations

e Assign responsibility to items/activities by including specific job titles in SPAC / OIMS
¢ Include accountabilities in job performance criteria (for job performance appraisals)

Example

A technical limit for the length of time allowed between airflow checks on a stack exhaust system was
violated. The Operations Department considered the checks to be maintenance items. The Maintenance
Department considered the checks to be an Operations item. Responsibility for the checks was not defined.

Ol Tie Points

1.1 Management Leadership, Commitment, and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.
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Causal Factor/Root Cause Definitions Leadership Task Execution LTA

LEADERSHIP
TASK EXECUTION
LTA

A 4 A 4 A 4 \ 4
CONTRACTORY REQUIREMENTS / SCHEDULING /
ESTABLISHMENT OF PRIORITIES TRACKING EMPLOYEE SCREENING ENFORCEMENT
LTA LTA LTA LTA

Typical Issues

Did contradictory requirements exist? Was there a failure to enforce Standards, Policies or Administrative
Controls (SPAC) / OIMS? Did tracking systems fail to track to completion?

Typical Recommendations

e Ensure policies for production, quality, etc. not contract safety / environmental / health procedures
e Ensure systems in place to track recommendations to completion

Examples

HAZOP recommendations do not get completed in timely manner due to ineffective follow-up / tracking.

Procedures (some) are routinely not followed even though management is aware of the practice.
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Causal Factor/Root Cause Definitions Leadership Task Execution LTA

LEADERSHIP
TASK EXECUTION
LTA

Y A 4 A 4
CONTRACTORY REQUIREMENTS / SCHEDULING /
ESTABLISHMENT OF PRIORITIES TRACKING EMPLOYEE SCREENING ENFORCEMENT
LTA LTA LTA LTA

Typical Issues

Did contradictory requirements exist? Were some requirements violated or disregarded in order to follow
others?

Typical Recommendations

e Ensure that policies regarding production, material control, procurement, security, etc., never
contradict a safety policy

e Communicate to operators that safety should be given top priority

o Ensure that SPAC / OIMS reflect management’s decision to make safety top priority

Example

A release of a flammable liquid was larger that expected, overflowing the tank’s dike. Administrative controls
on the maximum intended inventories for the tanks in the dike were violated because of an anticipated
shortage of the material from the supplier. Production decided to “stock up” on the material to prevent
production outages.

Ol Tie Points

11 Management Leadership, Commitment, and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

A process is in place for ensuring OIMS Requirements are translated into procedures and practices,
including a process for review and approval of deviations.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Leadership Task Execution LTA
LEADERSHIP
TASK EXECUTION
LTA
v
v v v
CONTRADICTORY
REQUIREMENTS / Sqrgi[éLlll(li!I\INGG / EMPLOYEE SCREENING ENFORCEMENT
ESTABLISHMENT OF PRIORITIES LTA LTA

LTA

LTA

Typical Issues

Was the issue management system adequate? Was the tracking system up-to-date? Was it complete? Did
the system ensure that issues were handled in a timely manner? Was the work scheduling system
adequate?

Typical Recommendations

e Update tracking system daily, weekly, or monthly as appropriate by adding new action items and/or
documenting the current status of all action items

e Conduct periodic, unannounced audits to verify that those action items documented as “complete” are
actually complete

e Limit access to the tracking/scheduling system to authorized personnel (e.g., use a password for an
electronic system, lock system documentation in filing cabinet and distribute keys only to authorized
personnel)

e Prioritize action items and assign realistic completion dates for completion

o Develop and use “indicators” to help detect problems in ongoing use of management systems (e.g.,
how long does it take to respond to a request for change to an SOP?)

Example

A tank overflowed during filling because the automatic shutoff valve failed to close. An earlier inspection
found that the level switch for the valve was defective, but the equipment deficiency had not been resolved.

(Note: You may also code this scenario under “Corrective Action LTA.”)
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Causal Factor/Root Cause Definitions Leadership Task Execution LTA

Ol Tie Points

1.1 Management Leadership, Commitment, and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

Operating management establishes the scope, priority, and pace for system implementation and execution
considering the complexity and risks involved with their operations and products. Business objectives are
consistent with OIMS expectations.

SH&E and OILS goals and objectives are established and communicated throughout the organization.
Performance, as measured by both leading and lagging indicators, is assessed and stewarded to
management.

The system provides for management of follow-up on operations integrity recommendations and action
items through resolution. Priority of follow-up actions are based on risk.

2.1 Risk Assessment and Management

A follow-up process is in place to ensure that recommendations resulting from risk analyses and
assessments are tracked and resolved in a timely manner.
A. An action plan is promptly established to address the findings.
B. Recommendations are prioritized, approved and addressed commensurate with the assessed level
of risk.
C. Items requiring a turnaround are addressed at the next planned turnaround unless an extension
has been approved at a management level commensurate with the risk.

3.1 Facilities Design and Construction
Project management procedures include a process for the review and approval of deviations from applicable
standards and practices. This includes situations where new or modified facilities interface with existing
facilities.
5.1 Personnel Safety
Hazards are identified in the workplace and addressed, including:
A. Personnel are encouraged to identify and mitigate hazards
B. Hazards are tracked through resolution
C. Results of hazard resolution are communicated to the personnel involved
D. Use of data for trend analysis to guide hazard reduction efforts
5.2 Occupational Health
Industrial Hygiene and Medical recommendations are documented, communicated, and stewarded.

5.4  Training

A system is in place to ensure training (initial, ongoing and periodic refresher) is conducted to meet job and
legal requirements.

6.1  Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating and
maintenance procedures, which are consistently used.

6.3  Critical EQuipment

Results of critical equipment testing are stewarded to the appropriate level of site management.
Documentation for each inspection or test of critical equipment identifies:
A. Date of the inspection or test
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EMCC Incident Investigation Management & Leadership

Causal Factor/Root Cause Definitions Leadership Task Execution LTA
B. Name of the person(s)/company that performed the inspection or test
C. Unique equipment identifier or number
D. Description of the inspection or test performed
E. Results of the inspection or test

6.4 Mechanical Integrity

Processes and procedures are in place to ensure mechanical integrity of site facilities. They include:

A.

B.

Written procedures for the inspection and testing of process equipment which follow generally
accepted engineering practices

Inspection and testing at a frequency consistent with applicable manufacturers' recommendations
or generally accepted engineering practices, with modifications as necessary based on operating
experience

Documentation of each inspection and test performed on process equipment, including:
Inspector's name

+ Date

+  Equipment identification

+ Description of the test

+ Results of the test

Condition of equipment and recommendations for repairs or replacements are communicated to
appropriate management

Equipment deficiencies are corrected and mitigating steps are taken to assure safe operation
Quality assurance that equipment is installed properly and consistent with design specifications
and the manufacturer's instructions

Quality assurance that maintenance materials, spare parts, and equipment are suitable for the
process application

+

7.1 Management of Change

A system is in place for the management of temporary and permanent changes and ensures that:

A.
B.

C.

—IemMmo

“

The change is identified

The technical basis for the change is considered and addressed

The SH&E and security impact of hazards, acquisition of needed permits, and regulatory
compliance are assessed and appropriate controls are developed and implemented, as required,
prior to making the change

Approval authorities for changes are defined and communicated

Change is implemented as specified in change documentation

Required documentation is updated

Procedures are updated prior to commissioning the change (start-up)

A pre-startup review is conducted and findings are addressed or resolved prior to start-up

A time limit is set for temporary changes, and temporary changes do not extend beyond the
authorized period without additional review and approval

The change is communicated and training is provided to affected employees prior to the operation
of the facility

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.

9.1 Incident Investigation and Analysis

The incident follow-up process provides for:

A. Prompt resolution and stewardship of recommendations until closure
B. Documentation of follow-up actions, including rationale and management approval for any
recommendations not implemented.
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Causal Factor/Root Cause Definitions Leadership Task Execution LTA

10.1 Emergency Preparedness

Drills are conducted periodically and include consideration of external communications and involvement for
site-wide drills. A comprehensive drill is conducted at least annually to exercise key elements of emergency
response. Recommendations resulting from drill critiques and incident analysis are documented, tracked,
and resolved.
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Causal Factor/Root Cause Definitions Leadership Task Execution LTA
LEADERSHIP
TASK EXECUTION
LTA
v
v v v
CONTRADICTORY
REQUIREMENTS / S(Er'—l;i%Llj(lill\lNGG / EMPLOYEE SCREENING ENFORCEMENT
ESTABLISHMENT OF PRIORITIES LTA LTA

LTA LTA

Typical Issues

Did an effective employee screening program exist? Did it correctly identify requirements for particular jobs?
Did it screen employees against those requirements?

Typical Recommendations

e Assess critical personal capability requirements for each job position

e Communicate all required job tasks to potential employees before extending employment opportunities

e Interviewers should always ask interviewees if they can perform job-related tasks

e Passing a physical exam/drug screen test may be an appropriate contingency of employment
Example

An operator made a mistake operating a process on a color-coded distributed control system because he
was colorblind. Although a screening program existed for the job, it did not specify the ability to differentiate
colors as a requirement.

Ol Tie Points

5.3 Personnel

A system is in place for selection, placement and reassignment of qualified personnel to meet specified job
requirements.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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Causal Factor/Root Cause Definitions Leadership Task Execution LTA
LEADERSHIP
TASK EXECUTION
LTA
v
v v v
CONTRADICTORY
REQUIREMENTS / S(Er'—l;i%l-lj(lill\lNGG / EMPLOYEE SCREENING ENFORCEMENT
ESTABLISHMENT OF PRIORITIES LTA LTA

LTA LTA

Typical Issues

In the past, has enforcement of the Standards, Policies, or Administrative controls (SPAC / OIMS) been
lax? Have failures to follow the SPAC / OIMS in the past gone uncorrected or unpunished? Has

noncompliance been accepted by management and supervision?

Typical Recommendations

e Management should set an example by always following the letter of the SPAC / OIMS
¢ Employees who do not use the SPAC / OIMS should be corrected and/or punished
e Discipline needs to be fair, impartial, pre-stated, sure, and swift
e Enforcement needs to be consistent
Example

A mechanic made a mistake installing a piece of equipment. He did not refer to a procedure when performing
the test. Although policy is to always refer to the procedure, the policy had not been enforced. Mechanics

often did not take procedures to the work site, and their supervisors were aware of this.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

A system for operations integrity management is established, communicated, and supported at every level in

the organization.

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine

vessels/services.
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Causal Factor/Root Cause Definitions Leadership Follow-Up LTA

LEADERSHIP

FOLLOW-UP
LTA

\ 4

\ 4 \ 4 \ 4
IMPLEMENTATION OF II’\I\//IIg—REO’\C/EE’l\\‘/I-I;EIE$ MANAGEMENT INPUT
LESSONS LEARNED OR FEEDBACK
SUGGESTIONS
LTA LTA LTA

Typical Issues

Had the problem occurred before and the lessons learned not yet implemented? Had Standards, Policies,
or Administrative controls (SPAC / OIMS) improvement suggestions not been given adequate priority?
Were policies (OIMS) not communicated from management down through the organization?

Typical Recommendations
e Include SPAC / OIMS in initial training

¢ Include the problem in a corrective action plan
e Stress importance of SPAC / OIMS at safety meetings, crew meetings, etc.

Examples

An operator was injured on a piece of machinery. A similar incident happened earlier in a different part of the
plant, but learnings had not been shared.
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Causal Factor/Root Cause Definitions Leadership Follow-Up LTA

LEADERSHIP
FOLLOW-UP
LTA

\ 4

Y Y
IMPLEMENTATION OF 'I“&'ZLR%“CE,\\‘ATE"’:“(T; MANAGEMENT INPUT
LESSONS LEARNED OR FEEDBACK
SUGGESTIONS
LTA A LTA

Typical Issues

Had the problem occurred before and the lessons learned not been implemented? Had corrective actions
been implemented for the specific problem but not implemented for related problems across the site (or to
other sites within the company)?

Typical Recommendations

e When unit-specific problems are identified, consider identifying related problems that may exist in other
areas of the facility

e Include the related problems in the corrective action plan

¢ Route “safety bulletins” or other notices of incidents to other plants

e Participate in sharing lessons-learned activities within your industry

Example

A technical limit was violated because a supervisor used a key to bypass an alarm without getting the proper
approvals. A similar incident had occurred in another process 6 months earlier. Corrective actions
concerning use of keys to bypass alarms had been implemented at the first process but not across the site.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability
The system ensures that key operations integrity learnings are shared across the organization.
51 Personnel Safety

Hazards are identified in the workplace and addressed, including:

Personnel are encouraged to identify and mitigate hazards

Hazards are tracked through resolution

Results of hazard resolution are communicated to the personnel involved
Use of data for trend analysis to guide hazard reduction efforts

Cow»

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.
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Causal Factor/Root Cause Definitions Leadership Follow-Up LTA

9.1 Incident Investigation and Analysis

Incident information is reviewed with all affected personnel whose job tasks are relevant to the incident
findings including contract employees where applicable.
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Causal Factor/Root Cause Definitions Leadership Follow-Up LTA

LEADERSHIP
FOLLOW-UP
LTA

Y

IMPLEMENTATION OF
LESSONS LEARNED
LTA

A

IMPLEMENTING

IMPROVEMENT MANAGEMENT INPUT

OR FEEDBACK
LTA

SUGGESTIONS
LTA

Typical Issues

Was a Standards, Policies, or Administrative controls (SPAC / OIMS) not followed because no practical
way of implementing the SPAC / OIMS existed? Would implementation have hindered production? Was an
approved SPAC / OIMS improvement suggestion given correct priority for implementation?

Typical Recommendations

SPAC / OIMS that require specific authorization signatures should state alternate sources of
authorization in the event the primary authorizers are not available

Provide the necessary tools/equipment features to allow/encourage personnel to follow the SPAC /
OIMS

Establish a process to review/prioritize/implement improvements

Example

A SPAC / OIMS stated that all automatic isolation valves should be tested to ensure that they close in the
required time. However, no visible position indication existed for the valves.

Ol Tie Points

11

51

8.1

9.1

Management Leadership, Commitment and Accountability

The system ensures that key operations integrity learnings are shared across the organization.

Personnel Safety

Hazards are identified in the workplace and addressed, including:

Personnel are encouraged to identify and mitigate hazards

Hazards are tracked through resolution

Results of hazard resolution are communicated to the personnel involved
Use of data for trend analysis to guide hazard reduction efforts

oow»

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.

Incident Investigation and Analysis

Incident information is reviewed with all affected personnel whose job tasks are relevant to the incident
findings including contract employees where applicable.
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Causal Factor/Root Cause Definitions

Management & Leadership
Leadership Follow-Up LTA

LEADERSHIP
FOLLOW-UP
LTA
A 4
A 4 \ 4
IMPLEMENTATION OF IMPLEMENTING
LESSONS LEARNED IMPROVEMENT
SUGGESTIONS
LTA LTA

Typical Issue

MANAGEMENT INPUT
OR FEEDBACK

LTA

Were standards, directives, or policy not communicated from management down through the organization?

Typical Recommendations

e Include SPAC / OIMS content in initial and refresher formal training; determine employee’s

understanding

e Periodically stress the importance of using SPAC / OIMS during shift change meetings, safety

meetings, etc.

o Ensure that SPAC / OIMS documentation is readily available to all affected employees at all times for

reference purposes

Example

During an extended facility outage, routine surveillance of process alarm panels was not performed. As a
result, a chemical leak went undetected for 2 days. Facility management had not communicated to first line
supervisors that normal surveillance procedures remained in effect during the outage.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

SH&E and OIMS goals and objectives are established and communicated throughout the organization.
Performance, as measured by both leading and lagging indicators, is assessed and stewarded to

management.

Desired behavioral attributes for managers/supervisors are defined. Management demonstrates
commitment through active and visible participation in the operations integrity process.
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Causal Factor/Root Cause Definitions

COMMUNICATION

A 4 \ 4 + \ 4

WRONG /
OMMISION / ERROR oo oD INCOMPLETE JOB TURNOVER
INSTRUCTIONS

Note: “Communications” is defined as the act of exchanging information. This Causal Factor Category
addresses many modes of communication (e.g., face-to-face, telephone, radio, video display terminal, short
written messages, log entries). It does not address the more formal methods of communications involving
written procedures, specifications, etc.

Typical Issues

Was the problem caused by a failure to communicate? Did a method or system exist for communicating
between the groups or individuals? Was an error caused by misunderstood communications between
personnel? Was there incorrect, incomplete, or otherwise inadequate communication between workers
during a shift or between workers during a shift change?

Typical Recommendations

Provide a backup means of communication when the primary system is inoperable

Establish standard terminology for equipment and operations

Use repeat back method of communication

Conduct shift change meetings to alert oncoming shifts of special job tasks, safety issues, or problems
that occurred during the previous shift

Examples

An operator opened the wrong valve, resulting in a process upset. He misunderstood the verbal instructions
from a co-worker. No repeat back or other verification method was used.

A tank transfer was in progress during shift change. During shift change, the shift going off duty did not tell
the one coming on that the transfer was in progress. The tank overflowed.
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Causal Factor/Root Cause Definitions Omission / Error

OMMISION / ERROR

A 4

A 4 A 4 A 4

COMMUNICATION
BETWEEN SHIFTS &
MANAGEMENT
LTA

COMMUNICATION
NO METHOD AVAILABLE BETWEEN WORK GROUPS
LTA

Typical Issues

Was the problem caused by a failure to communicate? Did a method or system exist for communicating
between the groups or individuals? Did the communication take place too late? Did obstacles hinder or delay
communication? Could the communication be interpreted more than one way?

Was no communication made because no method or system existed for communicating? If a voice
communication system was used, was the system inadequate to support operations' communications during
the incident (overloaded channels)?

Did a difficulty result from a lack of communication between supervision and personnel or between personnel
performing the task? Was the communication errant or inaccurate? Was standard terminology used? Did
supervisors not receive feedback or information from personnel in the field?

Typical Recommendations

Provide a backup means of communications when the primary system is inoperable

Establish formal means of communication when required

Conduct meetings between shift workers and management

Ensure some method of communication is working at all times

Consult the "Procedure”, "Training", "Guidance/Supervision", "Human Factor Engineering”, and/or
People/Personal Performance" branches of CFWT

Note: Each individual involved in the occurrence should be questioned regarding messages he feels should
have been received or transmitted. Determine what means of communication were used (i.e., the technique).
Persons on all sides of a communication link should be questioned regarding known or suspected problems.

Examples

An operator failed to close a valve when needed, resulting in a process upset. He should have received an
instruction to close the valve from control room personnel. The instruction was not given to the operator in
time because the two-way radios did not work in the area in which the operator was located.

An automatic valve was stuck open. The control room operator attempted to contact the outside operator by
the PA system to have him manually close the valve. The PA system was not functioning and the outside
operator could not be contacted, resulting in overflow of a vessel.

A supervisor told an operator to open Valve 101 instead of Valve 201.
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EMCC Incident Investigation Communication
Causal Factor/Root Cause Definitions Omission / Error

OMMISION / ERROR

A 4

y y

COMMUNICATION
BETWEEN SHIFTS &
MANAGEMENT
LTA

COMMUNICATION
NO METHOD AVAILABLE BETWEEN WORK GROUPS
LTA

Typical Issues

Did a method or system exist for communicating the necessary message or information? Was the
communication system out of service or otherwise unavailable at the time of the incident?

Typical Recommendations
e Ensure that some method of communication is in working order at all times

o When the primary method of communication is unavailable, provide some temporary means of
communication (e.g., two-way radios)

Example

An automatic valve was stuck open. The control room operator attempted to contact the building operator by
the PA system to have him manually close the valve. The PA system was not functioning properly, and the
building operator could not be contacted, resulting in overflow of a vessel.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

3.1 Facilities Design and Construction
A system is in place to provide project management procedures that address the safety, health, human
factors, security, and environmental aspects of projects, starting with design and continuing through start-
up.

6.7  Operations Interface Management
A system is in place to manage external operational interfaces for the site.

8.1  Third Party Services
A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The

system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.
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EMCC Incident Investigation Communication
Causal Factor/Root Cause Definitions Omission / Error

OMMISION / ERROR

\ 4

COMMUNICATION BETWEEN SHIFTS &
NO METHOD AVAILABLE BETWEEN WORK GROUPS MANAGEMENT

LTA LTA

Typical Issues

Did lack of communication between work groups (production, technical, maintenance, warehouse, etc.)
contribute to the incident? Did methods exist for communicating between work groups?

Typical Recommendation

e Establish an administrative procedure that requires a work permit (or sign-in/sign-out) to be issued and
authorized by the controlling workgroup before another workgroup may perform job tasks in the
controlling workgroup’s area

Example

A tank overflowed because maintenance had taken the liquid level instrumentation out of service for
calibration. A misunderstanding with Production occurred over which equipment was out of service. Believing
that it was another instrument that was being calibrated, Production started a transfer into the tank, resulting
in an overflow.

Ol Tie Points
53 Personnel

A process is in place for reassignment of personnel which includes:
A. Meeting regulatory/licensing requirements
B. Evaluation of competence

6.1 Operations and Maintenance Procedures
Procedures are in place to ensure consistent and thorough shift turnover for key personnel (e.g., shift
superintendents, console and outside supervisors, and process technicians). The procedures
address shift turnover responsibilities, shift logs and content, and shift team meetings.

6.7 Operations Interface Management

Responsibilities for each party involved at the interface are documented and understood, including
operations, maintenance, inspection, and communications activities.

Procedures for normal, shutdown, startup, and emergency operations, which impact the interface, are
checked for alignment between the parties.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.
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EMCC Incident Investigation Communication
Causal Factor/Root Cause Definitions Omission / Error

OMMISION / ERROR

A 4

A 4 A 4

COMMUNICATION

COMMUNICATION BETWEEN SHIFTS &

NO METHOD AVAILABLE BETWEEN WORK GROUPS
LTA

MANAGEMENT
LTA

Typical Issues

Did lack of communication between management and the shifts contribute to the incident? Had management
effectively communicated policies to the employees? Were concerns of employees communicated to
management?

Typical Recommendations

Conduct shift meetings that involve members of management during the day

Provide a management/shift logbook for each production unit so that various issues concerning
production, safety, maintenance, etc., may be communicated as needed between management and all
shifts (and between shifts)

Provide a suggestion box in the facility

Encourage all employees to submit work requests/suggestions regarding maintenance, safety issues,
etc., to management. Post the work requests weekly to acknowledge that the request was received,
and include the status of the request

Example

A valve failed, resulting in a process upset. Shift employees had noticed problems with the valve and had
expressed concern to the first line supervision, but the problem had not been recognized by management
and corrected.

Ol Tie Points

11

8.1

Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

SH&E and OIMS goals and objectives are established and communicated throughout the organization.
Performance, as measured by both leading and lagging indicators, is assessed and stewarded to
management.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Communication
Misunderstood Communication

MISUNDERSTOOD

COMMUNICATION

A 4 A 4 A 4

STANDARD TERMINOLOGY
NOT USED

VERIFICATION / REPEAT
BACK NOT USED

SIGNAL / MESSAGE
LONG MESSAGE SPEECH INTERFERENCE LOUDNESS
LTA

Note: If communication failure was not a misunderstanding but rather less than adequate instructions to
the operators or mechanics before a job, then the cause should be listed under "Guidance /

Supervision / Monitoring - Preparation”.

If communication of a management policy was less than adequate, the cause should be included
under "Management & Leadership - Omission / Error".

If the direction was understood to be improper but was carried out without questioning, then the
cause should be coded under "Guidance / Supervision / Monitoring - Supervision During Work"

Typical Issues

Was an error caused by misunderstood communications between personnel? Was there an error in verbal
communication? Did someone misunderstand a hand signal? Was a sign misunderstood? Were oral
instructions given when written instructions should have been provided?

Typical Recommendations

Example

Establish standard terminology for equipment and operations
Use repeat back method of communication

Provide written instructions when necessary

Minimize interference from noise

An operator located in a noisy part of the plant was given an instruction by “walkie-talkie” to open Valve B-2.
He thought the verbal instruction was to open Valve D-2. No repeat back or other type of verification was
used. He opened D-2, resulting in a process upset.
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EMCC Incident Investigation Communication
Causal Factor/Root Cause Definitions Misunderstood Communication

MISUNDERSTOOD
COMMUNICATION

4 Y A 4 A 4

SIGNAL / MESSAGE
LONG MESSAGE SPEECH INTERFERENCE LOUDNESS
LTA

STANDARD TERMINOLOGY VERIFICATION / REPEAT
NOT USED BACK NOT USED

Typical Issues

Was standard or accepted terminology used? Could the communication be interpreted more than one way?
Did one piece of equipment have two or more commonly used names? Could the terminology have applied
to more than one item?

Typical Recommendations

e Establish standard terminology for equipment, process operations and maintenance operations.
Encourage all employees to stop using nonstandard terminology.
¢ Avoid ambiguous terms and phrases in procedures, work instructions, log books, etc.

Example

An operator was told to verify that a solution was clear before adding it to a process. The operator thought
that “clear” meant “not cloudy.” What was actually meant was “no color” since color was an indication of
contaminants in the solution? The solution was clear (translucent), but had a slight pink tint. As a result, an
out-of-specification solution was used.

Ol Tie Points

11 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

6.1  Operations and Maintenance Procedures
The format and content of procedures are user oriented and consider human factors principles.

6.7 Operations Interface Management

A system is in place to manage external operational interfaces for the site.
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EMCC Incident Investigation Communication
Causal Factor/Root Cause Definitions Misunderstood Communication

MISUNDERSTOOD
COMMUNICATION

A 4 A 4 A 4 Y
SIGNAL / MESSAGE
STANDARD TERMINOLOGY VERIFICATION / REPEAT
NOT USED BACK NOT USED LONG MESSAGE SPEECH INTERFERENCE LOULDTI\/iEss

Typical Issue

Was communication error caused by failure to repeat back a message to the sender for the purposes of
verifying that the message was heard and understood correctly?

Typical Recommendations
e Encourage employees and personnel at all levels to use the repeat back communication method to
ensure thorough understanding of related job tasks

o If employees/workers forget to use the repeat back method, instruct supervisors and work team
leaders to request that the employee repeat back

Example

An operator was given an instruction by “walkie-talkie” to open a valve. The instruction was to open
Valve B-2. The operator understood D-2. No repeat-back or other type of verification was used.

Ol Tie Points

6.1  Operations and Maintenance Procedures
The format and content of procedures are user oriented and consider human factors principles.

6.7 Operations Interface Management

A system is in place to manage external operational interfaces for the site.
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EMCC Incident Investigation Communication
Causal Factor/Root Cause Definitions Misunderstood Communication

MISUNDERSTOOD
COMMUNICATION

\ 4 A 4 A 4 A 4
SIGNAL / MESSAGE
STANDARD TERMINOLOGY VERIFICATION / REPEAT
NOT USED BACK NOT USED LONG MESSAGE SPEECH INTERFERENCE LOULI?r'\,iESS

Typical Issues

Was a message or instruction misunderstood because it was too long? Should the message have been
written instead of oral? Could the message have been shortened or broken up?

Typical Recommendations
o Keep oral instructions short and rehearsed (especially if communicating in noisy areas)

o |f several lengthy details must be conveyed, consider providing written instructions rather than oral
(i.e., generate a written procedure)

Example

An operator was verbally instructed to open Valves A-7, B-4, B-5, C-6, D-6, D-7, D-8 and F-1. He failed to
open D-6, resulting in a process upset. No written instructions were given.

Ol Tie Points

11 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

6.7  Operations Interface Management

A system is in place to manage external operational interfaces for the site.
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EMCC Incident Investigation Communication
Causal Factor/Root Cause Definitions Misunderstood Communication

MISUNDERSTOOD
COMMUNICATION

A 4 4 A 4 Y
SIGNAL / MESSAGE
STANDARD TERMINOLOGY VERIFICATION / REPEAT
NOT USED BACK NOT USED LONG MESSAGE SPEECH INTERFERENCE LOUDNESS

LTA

Typical Issue

Was a message or instruction misunderstood because of noise interference?
Typical Recommendations

e When possible, conduct communications in an atmosphere in which noise levels are maintained at a
minimum

e When possible, provide a squelch capability for communicating in noisy atmospheres (e.g., some
radios have a squelch provision for removing certain undesirable noise frequencies)

e If necessary, consider installing microphones and earpieces in hard hats to facilitate two-way
communication in noisy areas

Example

An operator received instructions to open Valve D-6. He was working in an area in which large motors and
other equipment were operating, creating high background noise. The operator misunderstood the instruction
and opened Valve B-6.

Ol Tie Points

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis
(e.g., PHA, HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site
executed projects.
B. Criteria are established defining when assessments are required, from project planning phase
through start-up.
C. Procedures for performing and documenting the assessments are in place.
D. Project assessment teams also consider constructability (i.e. layout, techniques, equipment, and
skills to assure safe construction), human factors, security, and maintenance/inspection needs.

5.2 Occupational Health

A system is in place to ensure that health risks are identified and evaluated. Mitigation steps to control
exposure are implemented. This information is communicated to employees and all personnel with
potential for exposure.
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EMCC Incident Investigation Communication
Causal Factor/Root Cause Definitions Misunderstood Communication

MISUNDERSTOOD
COMMUNICATION

A 4 A 4 A 4 A 4
SIGNAL / MESSAGE
STANDARD TERMINOLOGY VERIFICATION / REPEAT
NOT USED BAGK NOT USED LONG MESSAGE SPEECH INTERFERENCE LouLDTr\/iEss

Typical Issues

Was a message or instruction misunderstood because of noise interference? Was a message or instruction
not heard because of noise interference? If a voice communication system (sound-powered phones,
telephones, etc.) was used, did ambient noise conditions interfere with listener's understanding?

If conditions were noisy, also evaluate impact of noise on thinking of those involved under "Human Factor
Engineering".

Typical Recommendations

¢ When possible, conduct communications in an atmosphere in which noise levels are maintained at a
minimum

e When possible, provide a squelch capability for communicating in noisy atmospheres (e.g., some
radios have a squelch provision for removing certain undesirable noise frequencies)

e |If necessary, consider installing microphones and earpieces in hard hats to facilitate two-way
communication in noisy areas

e If necessary, add additional loudspeakers or volume controls on specific loudspeakers
Example

An operator received instructions to open Valve B-26. He was working in an area where large motors and
other equipment were operating, creating a high level of background noise. The operator misunderstood the
instruction and opened Valve D-6.

Ol Tie Points

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis
(e.g., PHA, HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site
executed projects.
B. Criteria are established defining when assessments are required, from project planning phase
through start-up.
C. Procedures for performing and documenting the assessments are in place.
D. Project assessment teams also consider constructability (i.e. layout, techniques, equipment, and
skills to assure safe construction), human factors, security, and maintenance/inspection needs.
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EMCC Incident Investigation Communication
Causal Factor/Root Cause Definitions Wrong / Incomplete Instructions

WRONG /
INCOMPLETE

INSTRUCTIONS

A 4 A 4 A 4
INCOMPLETE CONFLICTING
WRONG INSTRUCTIONS INSTRUCTIONS INSTRUCTIONS

Typical Issues

Was the communication errant, incomplete or inaccurate? Were complete instructions communicated? Was
there an interruption or distraction during communication of instructions?

Typical Recommendation
e Consult the Procedure, Training, Supervision, Human Factors Engineering and/or Personal

Performance Causal Factor Categories
e Use repeat back techniqgues when communicating multiple instructions

Examples
A supervisor told an operator to open Valve 101 instead of Valve 201.

A supervisor told the operator to open Valve 101 but was interrupted on the radio and forgot to tell the
operator to also close valve 102.
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EMCC Incident Investigation Communication

Causal Factor/Root Cause Definitions Wrong / Incomplete Instructions
WRONG /
INCOMPLETE
INSTRUCTIONS

Y
Y Y

INCOMPLETE CONFLICTING

WRONG INSTRUCTIONS INSTRUCTIONS INSTRUCTIONS

Typical Issue

Was the communication errant or inaccurate?

Typical Recommendation

Consult the procedure, training, supervision, human factors engineering and/or personal performance
branches of the tree

Example

A supervisor told an operator to open Valve 101 instead of Valve 201.

Ol Tie Points

11

6.1

8.1

Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating
and maintenance procedures, which are consistently used.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.
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EMCC Incident Investigation Communication
Causal Factor/Root Cause Definitions Wrong / Incomplete Instructions

WRONG /
INCOMPLETE
INSTRUCTIONS

INCOMPLETE CONFLICTING

WRONG INSTRUCTIONS INSTRUCTIONS INSTRUCTIONS

Typical Issues

Were complete instructions communicated? Was there an interruption or distraction during communication of
instructions?

Typical Recommendation

e Use repeat back techniqgues when communicating multiple instructions

Example

A supervisor told the operator to open Valve 101 but was interrupted on the radio and forgot to tell the
operator to also close valve 102.

Notes: If communication failure was not a misunderstanding but rather less than adequate instructions to
the operators or mechanics before a job, then the cause should also be listed under "Guidance / Supervision
/ Monitoring - Preparation.”

If communication of a management policy was less than adequate the cause should be included under
"Management & Leadership - Task Execution.”

If the directions were understood to be improper but were carried out without questioning, then the cause
should be coded under "Guidance / Supervision / Monitoring - Supervision During Work."

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating
and maintenance procedures, which are consistently used.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.
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EMCC Incident Investigation Communication
Causal Factor/Root Cause Definitions Wrong / Incomplete Instructions

WRONG /
INCOMPLETE
INSTRUCTIONS

INCOMPLETE CONFLICTING

WRONG INSTRUCTIONS INSTRUCTIONS INSTRUCTIONS

Typical Issues

Were conflicting instructions issued? Did more than one person communicate the instructions? Were shift
teams given conflicting instructions? Is there more than one source of written instructions?

Typical Recommendations

e Conduct shift meetings that involve members of management during the day

e Provide a management/shift logbook for each production unit so that various issues concerning
production, safety, maintenance, etc., may be communicated as needed between management and all
shifts (and between shifts)

¢ Encourage employees and personnel at all levels to use the repeat back communication method to
ensure thorough understanding of related job tasks

e |If several lengthy details must be conveyed, consider providing written instructions rather than oral
(i.e., generate a written procedure.)

Example

The process area leader told day Shift A operator to close Valve 102 when the reactor level reached 50%.
Later in the day he told night Shift B operator to open valve 102 when the reactor level reached 50%.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

Roles, responsibilities, authorities, and accountabilities for OIMS are documented and exercised. Each
individual's understanding of OIMS will be consistent with their organizational responsibilities.

6.1 Operations and Maintenance Procedures

A system is in place that ensures the development, implementation, and updating of effective operating
and maintenance procedures, which are consistently used.

8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.
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EMCC Incident Investigation Communication
Causal Factor/Root Cause Definitions Job Turnover LTA

JOB TURNOVER

v v

COMMUNICATION WITHIN COMMUNICATION
SHIFTS BETWEEN SHIFTS
LTA LTA

Typical Issues

Was there incorrect, incomplete or otherwise inadequate communication between workers during a shift or
between shifts during a shift change?

Typical Recommendations
e Provide a means of communication for employees working on the same shift (e.g., two-way radios)

e Conduct shift change meetings to alert oncoming shifts of special job tasks, safety issues, or problems
that occurred during the previous shift

Example

A tank transfer was in progress during shift change. During shift change, the shift going off duty did not tell
the one coming on that the transfer was in progress. The tank overflowed.
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EMCC Incident Investigation Communication
Causal Factor/Root Cause Definitions Job Turnover LTA

JOB TURNOVER

v

COMMUNICATION WITHIN COMMUNICATION
SHIFTS BETWEEN SHIFTS
LTA LTA

Typical Issues

Was there incorrect, incomplete, or otherwise inadequate communication between workers during a shift?
Could a more effective method of communication have been used?

Typical Recommendation

e Encourage employees to alert others on their shift of changes in job tasks that may affect others (tell
others when you plan to take a break, tell others when you move from one job location to another, etc.)

Example
A tank transfer was in progress when Operator A went on break. He mentioned to Operator B that the

transfer was going on, but Operator B did not realize that he needed to stop the transfer. As a result, the tank
overflowed.

Ol Tie Points

5.3 Personnel

A process is in place for reassignment of personnel which includes:
Meeting regulatory/licensing requirements
Evaluation of competence

6.1 Operations and Maintenance Procedures

Procedures are in place to ensure consistent and thorough shift turnover for key personnel (e.g., shift
superintendents, console and outside supervisors, and process technicians). The procedures address
shift turnover responsibilities, shift logs and content, and shift team meetings.

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.
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EMCC Incident Investigation Communication
Causal Factor/Root Cause Definitions Job Turnover LTA

JOB TURNOVER

v

COMMUNICATION WITHIN COMMUNICATION
SHIFTS BETWEEN SHIFTS
LTA LTA

Typical Issue

Ws there incorrect, incomplete or otherwise inadequate communication between workers during a shift
change?

Typical Recommendations
e Conduct shift change meetings to alert the oncoming shifts of special job tasks, safety issues, or

problems that occurred during the previous shift
e Encourage communication between shifts with logbooks

Example

A tank transfer was in progress during shift change. During the turnover, the shift going off duty did not tell
the one coming on that the transfer was in progress. The tank overflowed.

Ol Tie Points

5.3 Personnel

A process is in place for reassignment of personnel which includes:
Meeting regulatory/licensing requirements
Evaluation of competence

8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.
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EMCC Incident Investigation Risk Analysis, Follow-up & Understanding
Causal Factor/Root Cause Definitions

RISK ANALYSIS,
FOLLOW-UP &

UNDERSTANDING

\ 4 \ 4 \ 4 4
HAZARD WORKER
REVIEW UNDERSTANDING FO'-'L%‘:V'UP ';ZZQEETF(;NRASL
LTA LTA

Typical Issues

Was the error caused by a lack of understanding of risk analysis and follow-up requirements? Are
supervisors and managers aware of hazard risks? Are follow-up items tracked through completion?

Typical Recommendation

e Track document final resolution for all recommendations

Examples

A waste water tank was overpressurized and failed. During the tie-in of a new line, the review recommended
the installation of a larger overflow line to handle the largest possible flow into the tank. The results of the
review were not incorporated into the installation package. The new line was tied in to the tank without a new
overflow line installed.

A scenario for rapid overpressurization of an atmospheric decanter system was not considered prior to
startup of a process because the hazard review did not address procedural deviations during an allowable
startup mode.
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EMCC Incident Investigation Risk Analysis, Follow-up & Understanding
Causal Factor/Root Cause Definitions

BLANK
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EMCC Incident Investigation

Causal Factor/Root Cause Definitions

Risk Analysis, Follow-up & Understanding
Hazard Review LTA

HAZARD
REVIEW
LTA

\ 4

A 4

A 4

A 4

REVIEW
NOT PERFORMED

REVIEW PERFORMED
BUT HAZARD REVIEW

LTA

RISK ACCEPTANCE
CRITERIA
LTA

REVIEW PROCEDURE
LTA

Typical Issues

Was the error caused by an inadequate hazard review of the system in question?

Typical Recommendations

e Ensure that all newly installed and/or modified equipment is included in a hazard review prior to startup

e Ensure that personnel, equipment and environmental losses are all addressed in the review

Examples

A scenario for rapid overpressurization of an atmospheric decanter system was not considered prior to
startup of a process because the hazard review did not address procedural deviations during an allowable

startup mode.

Rev. 6b - 6/2005

Page 3

J.1





EMCC Incident Investigation Risk Analysis, Follow-up & Understanding
Causal Factor/Root Cause Definitions Hazard Review LTA

A 4 y A 4
REVIEW SE\T/'EXV;E{%FS;%E@ RIsK éF(;?E:TAANCE REVIEW PROCEDURE
NOT PERFORMED LA LTA LTA

HAZARD
REVIEW
LTA

Typical Issue

Was a safety review performed?

Typical Recommendations

e Ensure that all newly installed and/or modified equipment is included in a hazard review prior to startup
e Ensure that hazard review documentation is readily available to document the content of the review
and to confirm that a review was performed

Example

An explosion occurred in a waste tank after a new stream had been tied into the tank. No safety review had
been performed prior to tying in the stream to determine if incompatible materials would be in the waste tank

after the tie in.

Ol Tie Points

21 Risk Assessment and Management

Risk analyses and assessments are conducted for ongoing operations which include:

A.
B.
C.

D.
E.

F.
G.

Comprehensive risk assessments

Process hazard analyses (e.g., PHA, HAZOP, HAZAMS, tank checklist)

Hazard identification and risk assessments to address issues which arise in daily operations (e.qg.,
inspection findings)

Work selection processes (e.g., maintenance work order prioritization, turnaround planning,
equipment plans) that include risk assessment as a key factor

Engineering studies, including safety relief design and fire protection system surveys

Security risk assessments

Risk assessments as required by regulations

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.g.,
PHA, HAZOP) and Pre-Start-up Reviews.

A.

B.

C.
D.

Projects executed by other parties on behalf of the site conduct the same assessments as site
executed projects.

Criteria are established defining when assessments are required, from project planning phase
through start-up.

Procedures for performing and documenting the assessments are in place.

Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and
skills to assure safe construction), human factors, security, and maintenance/inspection needs.

5.1 Personnel Safety

Hazards are identified in the workplace and addressed, including:

A.
B.

Personnel are encouraged to identify and mitigate hazards
Hazards are tracked through resolution
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EMCC Incident Investigation Risk Analysis, Follow-up & Understanding
Causal Factor/Root Cause Definitions Hazard Review LTA

52

6.2

6.7

7.1

8.1

10.1

C. Results of hazard resolution are communicated to the personnel involved
D. Use of data for trend analysis to guide hazard reduction efforts

Occupational Health

The interface between the worker and the workplace is evaluated for health and ergonomic factors to minimize
potential hazards. This includes an analysis of jobs/tasks to ensure appropriate engineering controls, work
practices, and personal protective equipment.

Work Permits

The work permit system ensures that site hazards are assessed prior to the issuance of a work permit (e.g.,
Job Safety Analysis, Job Task Analysis, etc.), including a joint visit to the work site by the permit issuer and
receiver for defined situation. Consideration is given for changes in process or site conditions during the
duration of the permitted activity.

Operations Interface Management
Risks are assessed for new or modified interfaces prior to entering into the relationship.

Management of Change

A system is in place for the management of temporary and permanent changes and ensures that:

A. The change is identified

B. The technical basis for the change is considered and addressed

C. The SH&E and security impact of hazards, acquisition of needed permits, and regulatory compliance
are assessed and appropriate controls are developed and implemented, as required, prior to making
the change
Approval authorities for changes are defined and communicated
Change is implemented as specified in change documentation
Required documentation is updated
Procedures are updated prior to commissioning the change (start-up)
A pre-startup review is conducted and findings are addressed or resolved prior to start-up
A time limit is set for temporary changes, and temporary changes do not extend beyond the
authorized period without additional review and approval
The change is communicated and training is provided to affected employees prior to the operation of
the facility

—IemMmo

“

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for safety,
health, environmental protection, and regulatory compliance required of company operations. The system
includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.

Emergency Preparedness

The plans are based on assessed risk and include:
A. Response strategies for handling potential emergency scenarios, both internal and external
B. Use of a structured command system (e.g., Incident Command System, European Crisis Cell), which
includes an organizational structure, responsibilities, and authorities including community emergency
response organizations
C. Procedures for:
+ Internal and external communications, including periodic testing for emergency call-out
Accessing personnel and equipment resources
Accessing essential information (e.g., MSDSs, drawings, etc.)
Interfacing with other ExxonMobil and community emergency response organizations including
compatibility and integration plans when appropriate
Managing third party assistance
Medical assistance and follow-up plan
Documented Public Affairs plan for emergency communications and follow-up
Procedures to review and update the emergency plan and inform employees of the changes

+ + +

+ 4+ + +
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EMCC Incident Investigation
Causal Factor/Root Cause Definitions

Risk Analysis, Follow-up & Understanding

Hazard Review LTA

HAZARD
REVIEW
LTA

\ 4

REVIEW PERFORMED

REVIEW BUT HAZARD REVIEW

NOT PERFORMED

LTA

Typical Issues

y

A 4

RISK ACCEPTANCE
CRITERIA
LTA

REVIEW PROCEDURE
LTA

Was the safety and hazard review complete? Did it consider all modes of operation/maintenance and were
other required hazard review issues considered? Was the review done according to all applicable orders,

regulations, and guides?

Typical Recommendations

Provide a hazard review procedure that complies with all applicable orders, regulations and guides

[ )
e Ensure that the hazard review procedure is readily available to personnel who will conduct the review
e Periodically audit hazard review meetings and reports
e Establish minimum training criteria for hazard review leaders
Example

An explosion occurred in a waste tank because incompatible materials were mixed. The process hazards
review had been performed, but it failed to consider all the possible sources of material that could be added

to the tank.
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Ol Tie Points

2.1

3.1

5.2

6.2

6.7

7.1

Risk Assessment and Management

Risk analyses and assessments are conducted for ongoing operations which include:

A. Comprehensive risk assessments

B. Process hazard analyses (e.g., PHA, HAZOP, HAZAMS, tank checklist)

C. Hazard identification and risk assessments to address issues which arise in daily operations (e.g.,
inspection findings)

D. Work selection processes (e.g., maintenance work order prioritization, turnaround planning,
equipment plans) that include risk assessment as a key factor

E. Engineering studies, including safety relief design and fire protection system surveys

F. Security risk assessments

G. Risk assessments as required by regulations

Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis
(e.g., PHA, HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site
executed projects.
B. Criteria are established defining when assessments are required, from project planning phase
through start-up.
C. Procedures for performing and documenting the assessments are in place.
D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and
skills to assure safe construction), human factors, security, and maintenance/inspection needs.

Occupational Health

The interface between the worker and the workplace is evaluated for health and ergonomic factors to minimize
potential hazards. This includes an analysis of jobs/tasks to ensure appropriate engineering controls, work
practices, and personal protective equipment.

Work Permits

The work permit system ensures that site hazards are assessed prior to the issuance of a work permit
(e.g., Job Safety Analysis, Job Task Analysis, etc.), including a joint visit to the work site by the permit
issuer and receiver for defined situation. Consideration is given for changes in process or site conditions
during the duration of the permitted activity.

Operations Interface Management
Risks are assessed for new or modified interfaces prior to entering into the relationship.

Management of Change
A system is in place for the management of temporary and permanent changes and ensures that:

A. The change is identified

B. The technical basis for the change is considered and addressed

C. The SH&E and security impact of hazards, acquisition of needed permits, and regulatory
compliance are assessed and appropriate controls are developed and implemented, as required,
prior to making the change
Approval authorities for changes are defined and communicated
Change is implemented as specified in change documentation
Required documentation is updated
Procedures are updated prior to commissioning the change (start-up)
A pre-startup review is conducted and findings are addressed or resolved prior to start-up
A time limit is set for temporary changes, and temporary changes do not extend beyond the
authorized period without additional review and approval
The change is communicated and training is provided to affected employees prior to the operation
of the facility

—IemMmo
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8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.

10.1 Emergency Preparedness

The plans are based on assessed risk and include:
A. Response strategies for handling potential emergency scenarios, both internal and external
B. Use of a structured command system (e.g., Incident Command System, European Crisis Cell),
which includes an organizational structure, responsibilities, and authorities including community
emergency response organizations
C. Procedures for:
+ Internal and external communications, including periodic testing for emergency call-out
Accessing personnel and equipment resources
Accessing essential information (e.g., MSDSs, drawings, etc.)
Interfacing with other ExxonMobil and community emergency response organizations
including compatibility and integration plans when appropriate
Managing third party assistance
Medical assistance and follow-up plan
Documented Public Affairs plan for emergency communications and follow-up
Procedures to review and update the emergency plan and inform employees of the changes

+ + +

+ 4+ + +
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Causal Factor/Root Cause Definitions Hazard Review LTA

HAZARD
REVIEW
LTA

A 4 A 4 \ 4

REVIEW PERFORMED RISK ACCEPTANCE
BUT HAZARD REVIEW CRITERIA
LTA LTA

REVIEW
NOT PERFORMED

REVIEW PROCEDURE
LTA

Typical Issues

Was the risk acceptance criteria used during the Safety/Hazard review set inappropriately? Were risks
deemed acceptable that should have been addressed?

Typical Recommendations

e Ensure that a diverse team (that is able to reasonably assess risk) is involved in the hazard review
e Develop more objective criteria for judging risk levels (e.g., a simplified risk scoring scheme or listing
required safeguards for specific situations

Examples

An explosion occurred when the incorrect material was fed into the reactor. The supplier had mislabeled the
material. The hazard review had identified this as a risk factor but concluded that the risks associated with
not analyzing the incoming materials were acceptable.

Company criteria for multiple layers of safeguards allowed a large credit for relief valves. As a result,
insufficient attention was given to reducing the frequency of relief valve actuation.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

A process is in place for ensuring OIMS Requirements are translated into procedures and practices,
including a process for review and approval of deviations.

2.1 Risk Assessment and Management

Risks are addressed by specified levels of management appropriate to the nature and magnitude of the
risk. Approval authorities are defined for operating at specified levels of risk.

5.1 Personnel Safety

Hazards are identified in the workplace and addressed, including:

Personnel are encouraged to identify and mitigate hazards

Hazards are tracked through resolution

Results of hazard resolution are communicated to the personnel involved
Use of data for trend analysis to guide hazard reduction efforts

oow»
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8.1  Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.
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Causal Factor/Root Cause Definitions Hazard Review LTA

HAZARD

REVIEW
LTA
Y

v \ 4 y
REVIEW PERFORMED RISK ACCEPTANCE
REVIEW REVIEW PROCEDURE
NOT PERFORMED BUT HAZf_I?AD REVIEW CR[l:riRlA LTA

Typical Issues

Was the Safety/Hazard Review procedure less than adequate? Does it provide adequate guidance for the scope of the
review? Are the resources needed to perform the review available? Are personnel trained in the use of the procedure?

Typical Recommendations

e Ensure that the hazard review technique is appropriate for the complexity of the process
e Ensure that all newly installed and/or modified equipment is included in a hazard review prior to startup
e Ensure that hazard review procedure addresses scope of analyses and training of hazard analysis team leaders

Examples

A complex shutdown system failed to mitigate a process upset, resulting in a release of a hazardous material. The review
procedure for the plant specified that a HAZOP be performed for all new/modified systems, however, the HAZOP
procedure was not well suited for analyzing this type of system (the FMEA technique would have been a better choice of
technique).

A major spill violating an environmental permit occurred at a process that had recently undergone a hazard review. This

type of spill, which had no safety consequences, was not addressed in the study because the review procedure did not
require evaluation of environmental hazards.

Ol Tie Points

2.1 Risk Assessment and Management

Risk analyses and assessments are:
A. Conducted using established and accepted procedures and protocols
B. Conducted by trained and experienced personnel, including those with expertise from outside the
unit as appropriate
C. Documented, including methodology and assumptions used, findings, recommendations, and any
identified prevention/mitigation steps
D. Conducted on a specified interval and when changes occur

3.1 Facilities Design and Construction

Project risk assessments are conducted at specific project stages, including process hazards analysis (e.qg.,
PHA, HAZOP) and Pre-Start-up Reviews.
A. Projects executed by other parties on behalf of the site conduct the same assessments as site
executed projects.
B. Criteria are established defining when assessments are required, from project planning phase
through start-up.
C. Procedures for performing and documenting the assessments are in place.
D. Project assessment teams also consider constructability (i.e., layout, techniques, equipment, and
skills to assure safe construction), human factors, security, and maintenance/inspection needs.
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Causal Factor/Root Cause Definitions Hazard Review LTA

5.1

5.2

6.2

6.7

7.1

8.1

10.1

Personnel Safety

Hazards are identified in the workplace and addressed, including:

Personnel area encouraged to identify and mitigate hazards

Hazards are tracked through resolution

Results of hazard resolution are communicated to the personnel involved
Use of data for trend analysis to guide hazard reduction efforts

Cow>

Occupational Health

The interface between the worker and the workplace is evaluated for health and ergonomic factors to minimize
potential hazards. This includes an analysis of jobs/tasks to ensure appropriate engineering controls, work
practices, and personal protective equipment.

Work Permits

The work permit system ensures that site hazards are assessed prior to the issuance of a work permit (e.g.,
Job Safety Analysis, Job Task Analysis, etc.), including a joint visit to the work site by the permit issuer and
receiver for defined situation. Consideration is given for changes in process or site conditions during the
duration of the permitted activity.

Operations Interface Management
Risks are assessed for new or modified interfaces prior to entering into the relationship.
Management of Change

A system is in place for the management of temporary and permanent changes and ensures that:

A. The change is identified

B. The technical basis for the change is considered and addressed

C. The SH&E and security impact of hazards, acquisition of needed permits, and regulatory
compliance are assessed and appropriate controls are developed and implemented, as required,
prior to making the change
Approval authorities for changes are defined and communicated
Change is implemented as specified in change documentation
Required documentation is updated
Procedures are updated prior to commissioning the change (start-up)
A pre-startup review is conducted and findings are addressed or resolved prior to start-up
A time limit is set for temporary changes, and temporary changes do not extend beyond the
authorized period without additional review and approval
The change is communicated and training is provided to affected employees prior to the operation
of the facility

—IemMmo
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Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and marine
vessels/services.

Emergency Preparedness

The plans are based on assessed risk and include:
A. Response strategies for handling potential emergency scenarios, both internal and external
B. Use of a structured command system (e.g., Incident Command System, European Crisis Cell),
which includes an organizational structure, responsibilities, and authorities including community
emergency response organizations
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C.

Procedures for:

+

+ + +

+ + + +

Internal and external communications, including periodic testing for emergency call-out
Accessing personnel and equipment resources

Accessing essential information (e.g., MSDSs, drawings, etc.)

Interfacing with other ExxonMobil and community emergency response organizations
including compatibility and integration plans when appropriate

Managing third party assistance

Medical assistance and follow-up plan

Documented Public Affairs plan for emergency communications and follow-up

Procedures to review and update the emergency plan and inform employees of the changes
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Causal Factor/Root Cause Definitions Worker Understanding LTA

WORKER
UNDERSTANDING

LTA

A 4

Y Y Y Y Y
UNDERSTANDING UNDERSTANDING
UNDERSTANDING POTENTIAL UNDERSTANDING CONSEQUENCE OF RISK ACCEPTANCE
HAZARD IMPORTANCE OF
RECOGNITION INCIDENT HAZARD CONTROLS COMPROMISING LEVEL
SCENARIOS HAZARD CONTROLS LTA
LTA LTA LTA LTA

Typical Issues

Did the individual understand the risk associate with the task?, i.e., both the consequences (how
bad) it could be in an accident occurred) and the likelihood that an incident could occur.

Should the worker have recognized the risk? How was the worker made aware of the risk?

Did the individual recognize the consequences associated with the hazard, but decided to risk the
low because they thought an incident would never happen? (This attitude can be due to becoming
complacent by performing a task repetitively over a long period of time and nothing happens. Taking
the risk can then become a habit such that the individual no longer even considers the possibility that
something could go wrong.)

NOTE: Need to access further by determining why the worker didn't understand the risk. May have an incident
that requires dual coding. Check the Procedure branch and the Training branch.

Typical Recommendations

e Review hazard identification / recognition processes and training.
e Ensure systems in place to share incident learnings and results of hazard identification processes.
e Test adequacy of last minute risk assessment processes. (Take 2's, Job Safety Analysis, etc.)
e Test if procedures have clearly identified all hazards and explained all risks associated with tasks.
o Establish a task observation and risk analysis process.

Examples

Employee suffers frostbite injury as a result of opening a liquefied compressed gas cylinder. She didn't
understand the principle of auto refrigeration as a compressed liquefied gas flashes and expands.

A Laboratory technician was not wearing proper PPE when handling a small amount of acid. The beaker
containing the acid broke as it was placed on the counter and splashed the technician. The technician
frequently transferred this small amount of acid in the past without incident.

During an incident investigation the employee involved reported he understood the risk of working off the top
step of the ladder. He thought he had good balance and reflexes and chose to perform the task rather than
get a taller ladder. As he tried to open a valve he lost his balance and fell.

A technician clearing a feed line containing pyrophoric material believed the line was depressurized before
he opened the flange. The employee performed the line clearing operation twice a day during his shift for
the last 3 years without incident and recently he chooses not to wear appropriate PPE.
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Causal Factor/Root Cause Definitions

Risk Analysis, Follow-up & Understanding
Worker Understanding LTA

WORKER
UNDERSTANDING
LTA

\ 4

UNDERSTANDING

HAZARD

RECOGNITION
LTA

Typical Issues

A 4

A 4

A 4

A 4

UNDERSTANDING
POTENTIAL
INCIDENT
SCENARIOS
LTA

UNDERSTANDING
IMPORTANCE OF
HAZARD CONTROLS
LTA

UNDERSTANDING
CONSEQUENCE OF
COMPROMISING
HAZARD CONTROLS
LTA

RISK ACCEPTANCE
LEVEL
LTA

Did the individual understand the risk associated with the task?, i.e. both the consequence (how bad it could
be in an accident occurred) and the likelihood that an incident could occur.

Should the worker have recognized the risk? How was the worker made aware of the risk?

NOTE: Need to assess further by determining why the worker didn't understand the risk. May have an incident
that requires dual coding. Check the Procedures branch and the Training branch.

Typical Recommendations

Examples

Employee suffered frostbite injury as a result of opening a liquefied compressed gas cylinder. She didn't

Review hazard identification/recognition processes and training.
Ensure systems in place to share incident learnings and results of hazard identification processes.
Test adequacy of last minute risk assessment processes. (Take 2's, Job Safety Analysis, etc.)
Test if procedures have clearly identified all hazards and explained all risks associated with tasks.
Establish a task observation and risk analysis process.

understand the principle of auto refrigeration as a compressed liquefied gas flashes and expands.
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Causal Factor/Root Cause Definitions Worker Understanding LTA

Ol Tie Points

21

51

5.2

54

8.1

Risk Assessment and Management

Risk analyses and assessments are:
A. Conducted using established and accepted procedures and protocols
B. Conducted by trained and experienced personnel, including those with expertise from outside the
unit as appropriate
C. Documented, including methodology and assumptions used, findings, recommendations, and any
identified prevention/mitigation steps
D. Conducted on a specified interval and when changes occur

Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel

B. Training is provided for hazard recognition

C. Hazards are identified and mitigated as a part of work planning and job execution

Occupational Health

Employees are trained on the nature of the hazards to which they may be exposed and the engineering
controls, work practices, and personal protective equipment used to control the hazards.

Training

Training programs are in place to ensure that employees are knowledgeable of the relevant processes and
procedures necessary to effectively carry out their responsibilities.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.
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Causal Factor/Root Cause Definitions Worker Understanding LTA

WORKER
UNDERSTANDING
LTA

\ 4

Y Y Y Y
UNDERSTANDING UNDERSTANDING
UNDERSTANDING POTENTIAL UNDERSTANDING CONSEQUENCE OF RISK ACCEPTANCE
HAZARD IMPORTANCE OF
RECOGNITION INCIDENT HAZARD CONTROLS COMPROMISING LEVEL
SCENARIOS HAZARD CONTROLS LTA
LTA LTA LTA LTA

Typical Issues

Did the individual understand the risk associated with the task?, i.e. both the consequence (how bad it could
be in an accident occurred) and the likelihood that an incident could occur.

Should the worker have recognized the risk? How was the worker made aware of the risk?

NOTE: Need to assess further by determining why the worker didn't understand the risk. May have an incident
that requires dual coding. Check the Procedures branch and the Training branch.

Typical Recommendations

. Review hazard identification/recognition processes and training.
. Ensure systems in place to share incident learnings and results of hazard identification processes.
. Test adequacy of last minute risk assessment processes. (Take 2's, Job Safety Analysis, etc.)
. Test if procedures have clearly identified all hazards and explained all risks associated with tasks.
. Establish a task observation and risk analysis process.

Examples

A Laboratory technician was not wearing proper PPE when handling a small amount of acid. The beaker
containing the acid broke as it was placed on the counter and splashed the technician. The technician
frequently transferred this small amount of acid in the past without incident.
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Ol Tie Points

2.1

51

5.2

54

8.1

Risk Assessment and Management

Risk analyses and assessments are:
A. Conducted using established and accepted procedures and protocols
B. Conducted by trained and experienced personnel, including those with expertise from outside the
unit as appropriate
C. Documented, including methodology and assumptions used, findings, recommendations, and any
identified prevention/mitigation steps
D. Conducted on a specified interval and when changes occur

Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel

B. Training is provided for hazard recognition

C. Hazards are identified and mitigated as a part of work planning and job execution

Occupational Health

Employees are trained on the nature of the hazards to which they may be exposed and the engineering
controls, work practices, and personal protective equipment used to control the hazards.

Training

Training programs are in place to ensure that employees are knowledgeable of the relevant processes and
procedures necessary to effectively carry out their responsibilities.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.
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Causal Factor/Root Cause Definitions Worker Understanding LTA
WORKER
UNDERSTANDING
LTA
Y
A 4 A 4 A 4 A 4
UNDERSTANDING UNDERSTANDING
UNDERSTANDING POTENTIAL UNDERSTANDING CONSEQUENCE OF RISK ACCEPTANCE
HAZARD IMPORTANCE OF
RECOGNITION INCIDENT HAZARD CONTROLS COMPROMISING LEVEL
SCENARIOS HAZARD CONTROLS LTA
LTA LTA LTA LTA

Typical Issues

Did the individual recognize the consequences associated with the hazard, but decided the risk was low
because they thought an incident would never happen? (This attitude can be due to becoming complacent
by performing a task repetitively over a long period of time and nothing happens. Taking the risk can then
become a habit such that the individual no longer even considers the possibility that something could go
wrong.

NOTE: Need to assess further by determining why the worker didn't understand the risk. May have an incident
that requires dual coding. Check the Procedures branch and the Training branch.

Typical Recommendations

. Review hazard identification/recognition processes and training.
. Ensure systems in place to share incident learnings and results of hazard identification processes.
. Test adequacy of last minute risk assessment processes. (Take 2's, Job Safety Analysis, etc.)
. Test if procedures have clearly identified all hazards and explained all risks associated with tasks.
. Establish a task observation and risk analysis process.

Examples

A Laboratory technician was not wearing proper PPE when handling a small amount of acid. The beaker
containing the acid broke as it was placed on the counter and splashed the technician. The technician
frequently transferred this small amount of acid in the past without incident.

During an incident investigation the employee involved reported he understood the risk of working off the top
step of a step ladder. He thought he had good balance and reflexes and chose to perform the task rather
than get a taller ladder. As he tried to open a valve he lost his balance and fell.

A technician clearing a feed line containing pyrophoric material believed the line was depressurized before
he opened the flange. The employee performed the line clearing operation twice a day during his shift for
the last 3 years without incident and recently chooses not to wear appropriate PPE.
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Ol Tie Points

2.1

51

5.2

54

8.1

Risk Assessment and Management

Risk analyses and assessments are:
A. Conducted using established and accepted procedures and protocols
B. Conducted by trained and experienced personnel, including those with expertise from
outside the unit as appropriate
C. Documented, including methodology and assumptions used, findings, recommendations,
and any identified prevention/mitigation steps
D. Conducted on a specified interval and when changes occur

Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel

B. Training is provided for hazard recognition

C. Hazards are identified and mitigated as a part of work planning and job execution

Occupational Health

Employees are trained on the nature of the hazards to which they may be exposed and the
engineering controls, work practices, and personal protective equipment used to control the hazards.

Training

Training programs are in place to ensure that employees are knowledgeable of the relevant
processes and procedures necessary to effectively carry out their responsibilities.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards
for safety, health, environmental protection, and regulatory compliance required of company
operations. The system includes third party services arranged by other ExxonMobil functions external
to the site and marine vessels/services.
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Risk Analysis, Follow-up & Understanding
Worker Understanding LTA

WORKER
UNDERSTANDING
LTA

A 4

A 4

A 4

A 4

UNDERSTANDING
HAZARD
RECOGNITION

UNDERSTANDING
POTENTIAL
INCIDENT

UNDERSTANDING
IMPORTANCE OF
HAZARD CONTROLS

UNDERSTANDING
CONSEQUENCE OF
COMPROMISING

A 4

RISK ACCEPTANCE
LEVEL

HAZARD CONTROLS LTA
LTA LTA LTA LTA

SCENARIOS

Typical Issues

Did the individual understand the risk associated with the task?, i.e. both the consequence (how bad it could
be in an accident occurred) and the likelihood that an incident could occur.

Did the individual recognize the consequences associated with the hazard, but decided the risk was low
because they thought an incident would never happen? (This attitude can be due to becoming complacent
by performing a task repetitively over a long period of time and nothing happens. Taking the risk can then
become a habit such that the individual no longer even considers the possibility that something could go
wrong.

NOTE: Need to assess further by determining why the worker didn't understand the risk. May have an incident
that requires dual coding. Check the Procedures branch and the Training branch.

Typical Recommendations

. Review hazard identification/recognition processes and training.
. Ensure systems in place to share incident learnings and results of hazard identification processes.
. Test adequacy of last minute risk assessment processes. (Take 2's, Job Safety Analysis, etc.)
. Test if procedures have clearly identified all hazards and explained all risks associated with tasks.
. Establish a task observation and risk analysis process.

Examples

A Laboratory technician was not wearing proper PPE when handling a small amount of acid. The beaker
containing the acid broke as it was placed on the counter and splashed the technician. The technician
frequently transferred this small amount of acid in the past without incident.

During an incident investigation the employee involved reported he understood the risk of working off the top
step of a step ladder. He thought he had good balance and reflexes and chose to perform the task rather
than get a taller ladder. As he tried to open a valve he lost his balance and fell.

A technician clearing a feed line containing pyrophoric material believed the line was depressurized before
he opened the flange. The employee performed the line clearing operation twice a day during his shift for
the last 3 years without incident and recently chooses not to wear appropriate PPE.
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Ol Tie Points

2.1

51

5.2

54

8.1

Risk Assessment and Management

Risk analyses and assessments are:
A. Conducted using established and accepted procedures and protocols
B. Conducted by trained and experienced personnel, including those with expertise from outside the
unit as appropriate
C. Documented, including methodology and assumptions used, findings, recommendations, and any
identified prevention/mitigation steps
D. Conducted on a specified interval and when changes occur

Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel

B. Training is provided for hazard recognition

C. Hazards are identified and mitigated as a part of work planning and job execution

Occupational Health

Employees are trained on the nature of the hazards to which they may be exposed and the engineering
controls, work practices, and personal protective equipment used to control the hazards.

Training

Training programs are in place to ensure that employees are knowledgeable of the relevant processes and
procedures necessary to effectively carry out their responsibilities.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.
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Causal Factor/Root Cause Definitions Worker Understanding LTA
WORKER
UNDERSTANDING
LTA
v
y y \ 4 \ 4
UNDERSTANDING UNDERSTANDING
UNDERSTANDING POTENTIAL UNDERSTANDING CONSEQUENCE OF RISK ACCEPTANCE
HAZARD IMPORTANCE OF
RECOGNITION INCIDENT HAZARD CONTROLS COMPROMISING LEVEL
SCENARIOS HAZARD CONTROLS LTA
LTA LTA LTA LTA

Typical Issues

Did the individual understand the risk associated with the task?, i.e. both the consequence (how bad it could
be in an accident occurred) and the likelihood that an incident could occur.

Should the worker have recognized the risk? How was the worker made aware of the risk?

Did the individual recognize the consequences associated with the hazard, but decided the risk was low
because they thought an incident would never happen? (This attitude can be due to becoming complacent
by performing a task repetitively over a long period of time and nothing happens. Taking the risk can then
become a habit such that the individual no longer even considers the possibility that something could go
wrong.

NOTE: Need to assess further by determining why the worker didn't understand the risk. May have an incident
that requires dual coding. Check the Procedures branch and the Training branch.

Typical Recommendations

. Review hazard identification/recognition processes and training.
. Ensure systems in place to share incident learnings and results of hazard identification processes.
. Test adequacy of last minute risk assessment processes. (Take 2's, Job Safety Analysis, etc.)
. Test if procedures have clearly identified all hazards and explained all risks associated with tasks.
. Establish a task observation and risk analysis process.

Examples

During an incident investigation the employee involved reported he understood the risk of working off the top
step of a step ladder. He thought he had good balance and reflexes and chose to perform the task rather
than get a taller ladder. As he tried to open a valve he lost his balance and fell.

A technician clearing a feed line containing pyrophoric material believed the line was depressurized before
he opened the flange. The employee performed the line clearing operation twice a day during his shift for
the last 3 years without incident and recently chooses not to wear appropriate PPE.
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Causal Factor/Root Cause Definitions Worker Understanding LTA

Ol Tie Points

11

2.1

51

5.2

5.4

8.1

Management Leadership, Commitment and Accountability

A system for operations integrity management is established, communicated and supported at every level
in the organization.

Risk Assessment and Management

Risk analyses and assessments are:
A. Conducted using established and accepted procedures and protocols
B. Conducted by trained and experienced personnel, including those with expertise from outside the
unit as appropriate
C. Documented, including methodology and assumptions used, findings, recommendations, and any
identified prevention/mitigation steps
D. Conducted on a specified interval and when changes occur

Personnel Safety

A process is in place for hazard recognition and mitigation associated with job activities which requires
that:

A. Information on potential hazards is provided to personnel

B. Training is provided for hazard recognition

C. Hazards are identified and mitigated as a part of work planning and job execution

Occupational Health

Employees are trained on the nature of the hazards to which they may be exposed and the engineering
controls, work practices, and personal protective equipment used to control the hazards.

Training

Training programs are in place to ensure that employees are knowledgeable of the relevant processes and
procedures necessary to effectively carry out their responsibilities.

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.
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Causal Factor/Root Cause Definitions Follow-Up LTA

FOLLOW-UP
LTA

\ 4 A 4 A A 4
CORRECTIVE ACTION FEEDBACK ON
RECOMMENDATIONS OclgﬁigAC;g/IéSSII[\’OONL OR HAZARD CONTROLS CORRECTIVE ACTIONS
NOT YET IMPLEMENTED LTA NOT YET OR HAZARD CONTROLS
IMPLEMENTED LTA

Typical Issues
Was the error attributable to failure to implement recommendations resulting from a safety review?

Typical Recommendations
e Track and document the final resolution for all recommendations

Examples

A waste water tank was overpressurized and failed. During the tie-in of a new line, the review recommended
the installation of a larger overflow line to handle the largest possible flow into the tank. The results of the
review were not incorporated into the installation package. The new line was tied in to the tank without a new
overflow line installed.
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EMCC Incident Investigation Risk Analysis, Follow-up & Understanding

Causal Factor/Root Cause Definitions Follow-Up LTA
FOLLOW-UP
LTA
\
\ 4 \ v
CORRECTIVE ACTION FEEDBACK ON
RECOMMENDATIONS OCROEEEE;B/ESEI:QOONL OR HAZARD CONTROLS CORRECTIVE ACTIONS
NOT YET IMPLEMENTED LTA NOT YET OR HAZARD CONTROLS
IMPLEMENTED LTA

Typical Issue

Had the recommendations for the concerns found in the hazard reviews been implemented?

Typical Recommendations

e Ensure that all hazard review recommendations are documented and reviewed by management

personnel

e Management should address all hazard review recommendations and document the manner in which
the recommendation will be resolved (i.e., assign a responsible party for completion or reject the
recommendation with documented reason for doing so)

e Communicate hazard review recommendations to all affected parties

o Document the final resolution or implementation of each recommendation

e Publish periodic reports to management of resolution status

Example

A release of hazardous material through a rupture disk was discharged to the diked area of the process. The
hazard review had recommended installing a catch tank, with a rain hood/cover, to receive any discharged
material. The catch tank had not been installed because of scheduling conflicts with other construction in the
area. The released material reacted violently with rainwater in the diked area, producing a large quantity of

toxic gas.

Ol Tie Points

1.1 Management Leadership, Commitment, and Accountability

The system provides for management of follow-up on operations integrity recommendations and action
items through resolution. Priority of follow-up actions are based on risk.

2.1 Risk Assessment and Management

A follow-up process is in place to ensure that recommendations resulting from risk analyses and
assessments are tracked and resolved in a timely manner.

A.
B.

C.

An action plan is promptly established to address the findings

Recommendations are prioritized, approved, and addressed commensurate with the assessed
level of risk

Items requiring a turnaround are addressed at the next planned turnaround unless an extension
has been approved at a management level commensurate with the risk.
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Causal Factor/Root Cause Definitions Follow-Up LTA

3.1

51

8.1

9.1

10.1

Facilities Design and Construction

Prior to putting a new or modified facility in service, a Pre-Start-up Review is conducted and documented.
The review confirms that:
A. Construction and equipment are in accordance with design specifications and inspection
requirements; changes are approved and documented
B. Operating, maintenance, and emergency procedures are developed to satisfy OIMS 6.1 and
address safety, health, environmental, and human factors concerns
Personnel involved in the operation are trained as necessary consistent with OIMS 5.4
Risk assessment findings have been addressed
Regulatory and permit requirements are met
SH&E-related control and monitoring systems are in place (e.g., emissions monitoring)

nmoo

Personnel Safety

Hazards are identified in the workplace and addressed, including:

Personnel are encouraged to identify and mitigate hazards

Hazards are tracked through resolution

Results of hazard resolution are communicated to the personnel involved
Use of data for trend analysis to guide hazard reduction efforts

oow»

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.

Incident Investigation and Analysis

The incident follow-up process provides for:
A. Prompt resolution and stewardship of recommendations until closure
B. Documentation of follow-up actions, including rationale and management approval for any
recommendations not implemented

Emergency Preparedness

Drills are conducted periodically and include consideration of external communications and involvement for
site-wide drills. A comprehensive drill is conducted at least annually to exercise key elements of
emergency response. Recommendations resulting from drill critiques and incident analysis are
documented, tracked, and resolved.
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Causal Factor/Root Cause Definitions Follow-Up LTA
FOLLOW-UP
LTA
v
v v v
CORRECTIVE ACTION FEEDBACK ON
RECOMMENDATIONS OCSEEEE;Q/ESISIL\’OONL OR HAZARD CONTROLS CORRECTIVE ACTIONS
NOT YET IMPLEMENTED LTA NOT YET OR HAZARD CONTROLS
IMPLEMENTED LTA

Typical Issues

Were implemented corrective actions unsuccessful in preventing recurrence? Should other corrective actions
have been identified?

Typical Recommendations

e Involve a multi-disciplinary team in identifying corrective actions to be taken to ensure that the problem
has been fully analyzed

o Refer design/development of corrective actions to specialists when teams have difficulty identifying
practical solutions

Example

A problem of operators bypassing alarms had been identified. The corrective action was to administratively
control alarm bypasses. After a couple of years, the administrative control requirements were being ignored.
Physical changes to equipment may have been more successful in preventing bypassing of alarms.

Ol Tie Points

1.1 Management Leadership, Commitment, and Accountability

The system provides for management of follow-up on operations integrity recommendations and action
items through resolution. Priority of follow-up actions are based on risk.

2.1 Risk Assessment and Management

A follow-up process is in place to ensure that recommendations resulting from risk analyses and
assessments are tracked and resolved in a timely manner.
A. An action plan is promptly established to address the findings
B. Recommendations are prioritized, approved, and addressed commensurate with the assessed
level of risk
C. Items requiring a turnaround are addressed at the next planned turnaround unless an extension
has been approved at a management level commensurate with the risk.
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Causal Factor/Root Cause Definitions Follow-Up LTA

3.1

5.1

8.1

9.1

10.1

Facilities Design and Construction

Prior to putting a new or modified facility in service, a Pre-Start-up Review is conducted and documented.
The review confirms that:

Construction and equipment are in accordance with design specifications and inspection requirements;
changes are approved and documented

Operating, maintenance, and emergency procedures are developed to satisfy OIMS 6.1 and address
safety, health, environmental, and human factors concerns

Personnel involved in the operation are trained as necessary consistent with OIMS 5.4
Risk assessment findings have been addressed

Regulatory and permit requirements are met

SH&E-related control and monitoring systems are in place (e.g., emissions monitoring)

Personnel Safety

Hazards are identified in the workplace and addressed, including:
A. Personnel are encouraged to identify and mitigate hazards
B. Hazards are tracked through resolution
C. Results of hazard resolution are communicated to the personnel involved
D. Use of data for trend analysis to guide hazard reduction efforts

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.

Incident Investigation and Analysis

The incident follow-up process provides for:

Prompt resolution and stewardship of recommendations until closure

Documentation of follow-up actions, including rationale and management approval for any
recommendations not implemented

Emergency Preparedness

Drills are conducted periodically and include consideration of external communications and involvement
for site-wide drills. A comprehensive drill is conducted at least annually to exercise key elements of
emergency response. Recommendations resulting from drill critiques and incident analysis are
documented, tracked, and resolved.
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Causal Factor/Root Cause Definitions Follow-Up LTA
FOLLOW-UP
LTA
\
v v v
CORRECTIVE ACTION FEEDBACK ON
CORRECTIVE ACTION
RECOMMENDATIONS OR HAZARD CONTROL OR HAZARD CONTROLS CORRECTIVE ACTIONS

NOT YET IMPLEMENTED LTA NOT YET OR HAZARD CONTROLS
IMPLEMENTED LTA

Typical Issues

Was a recommended corrective action for a known deficiency not implemented (because of delays in
funding, delays in project design, normal length of implementation cycle, tracking deficiencies, etc.) before
recurrence of the deficiency?

Typical Recommendations

o |If a system is deficient and requires corrective actions that cannot be implemented immediately,
interim measures should be taken (implementing temporary operating procedure, process parameter
changes, shutting equipment down, etc.)

e Corrective actions affecting safety should not be delayed because of lack of funding, delays in project
design or normal length of the implementation cycle

Example

A tank collapsed under vacuum. An earlier hazard analysis recommended vacuum breakers for this type of
tank, but these devices had not yet been installed.

Ol Tie Points

1.1 Management Leadership, Commitment, and Accountability

The system provides for management of follow-up on operations integrity recommendations and action
items through resolution. Priority of follow-up actions are based on risk.

2.1 Risk Assessment and Management

A follow-up process is in place to ensure that recommendations resulting from risk analyses and
assessments are tracked and resolved in a timely manner.
A. An action plan is promptly established to address the findings
B. Recommendations are prioritized, approved, and addressed commensurate with the assessed
level of risk
C. Items requiring a turnaround are addressed at the next planned turnaround unless an extension
has been approved at a management level commensurate with the risk.
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Causal Factor/Root Cause Definitions Follow-Up LTA

3.1

53

8.1

9.1

10.1

Facilities Design and Construction

Prior to putting a new or modified facility in service, a Pre-Start-up Review is conducted and documented.
The review confirms that:
A. Construction and equipment are in accordance with design specifications and inspection
requirements; changes are approved and documented
B. Operating, maintenance, and emergency procedures are developed to satisfy OIMS 6.1 and
address safety, health, environmental, and human factors concerns
Personnel involved in the operation are trained as necessary consistent with OIMS 5.4
Risk assessment findings have been addressed
Regulatory and permit requirements are met
SH&E-related control and monitoring systems are in place (e.g., emissions monitoring)

nmoo

Personnel Safety

Hazards are identified in the workplace and addressed, including:

Personnel are encouraged to identify and mitigate hazards

Hazards are tracked through resolution

Results of hazard resolution are communicated to the personnel involved
Use of data for trend analysis to guide hazard reduction efforts

oow»

Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.

Incident Investigation and Analysis

The incident follow-up process provides for:
A. Prompt resolution and stewardship of recommendations until closure
B. Documentation of follow-up actions, including rationale and management approval for any
recommendations not implemented

Emergency Preparedness

Drills are conducted periodically and include consideration of external communications and involvement for
site-wide drills. A comprehensive drill is conducted at least annually to exercise key elements of
emergency response. Recommendations resulting from drill critiques and incident analysis are
documented, tracked, and resolved.
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Causal Factor/Root Cause Definitions Follow-Up LTA
FOLLOW-UP
LTA
v
v v v
CORRECTIVE ACTION FEEDBACK ON
RECOMMENDATIONS ggﬁigﬁ;giéﬁlg)ow_ OR HAZARD CONTROLS CORRECTIVE ACTIONS
NOT YET IMPLEMENTED NOT YET OR HAZARD CONTROLS

LTA IMPLEMENTED LTA

Typical Issues

Was an event caused by failure to provide corrective action for known deficiencies or failure to implement
recommended corrective actions before known deficiencies recur?

Typical Recommendations

e Track implementation of corrective actions to ensure timely completion
e Consider implementing the same corrective actions for similar situations at this and other facilities

Examples

A tank overflowed because an operator ignored an auditory alarm in the control system. The alarm, which
sounded spuriously about every fifteen minutes, had been broken for more than 6 months. The problem had
been reported to the maintenance organization but had not been repaired.

A tank had overflowed when the operator started the wrong pump. None of the pump control switches were
labeled. A corrective action from this event was to install labels on the pump switches. Prior to installation of
the labels, another pump was damaged when the operator started the wrong pump. The switches for these

pumps were not labeled either.

Ol Tie Points

1.1 Management Leadership, Commitment and Accountability

The system ensures that key operations integrity learnings are shared across the organization.
2.1 Risk Assessment and Management

Results of risk assessments are accessible to affected employees and communicated as appropriate.
8.1 Third Party Services

A system is in place to address third party services to assure that they meet comparable standards for
safety, health, environmental protection, and regulatory compliance required of company operations. The
system includes third party services arranged by other ExxonMobil functions external to the site and
marine vessels/services.

9.1 Incident Investigation and Analysis

Incident information is reviewed with all affected personnel whose job tasks are relevant to the incident
findings including contract employees where applicable.
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Causal Factor/Root Cause Definitions External Factors

EXTERNAL
FACTORS

NATURAL

PHENOMENON SABOTAGE

Typical Issues

Any cause that cannot be categorized elsewhere on the Causal Categories is placed under this category.
Impacts from external facilities.

Typical Recommendation
e Coordinate emergency planning and response with nearby facilities
Examples

A fixed facility may choose to code transportation accidents outside of the facility in this category.

Problems caused by operation of surrounding or nearby facilities.

Rev. 6b - 6/2005 Page 36 J.4





EMCC Incident Investigation Risk Analysis, Follow-up & Understanding
Causal Factor/Root Cause Definitions External Factors

EXTERNAL
FACTORS

NATURAL SABOTAGE

PHENOMENON

Typical Issues

Problems that result from tornadoes, hurricanes, earthquakes, lightning, floods or other natural phenomena
are identified under this causal factor category.

Typical Recommendations
e Ensure that natural phenomena are considered in the design process

e Ensure that natural phenomena are considered in the development of procedures and training
e Ensure that risk acceptance criteria are properly set for natural phenomena events

Example

A process upset occurred in the facility because power was lost as a result of lightning striking a transformer.

Ol Tie Points

2.1 Risk Assessment and Management

A system is in place to manage safety, health, environmental, and security risks for ongoing operations, new
facilities, and products. This is accomplished through a defined risk assessment process.

10.1 Emergency Preparedness

An emergency preparedness system is in place, which includes plans that are current, documented, accessible,
and clearly communicated.
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EXTERNAL
FACTORS

NATURAL
PHENOMENON

SABOTAGE

Typical Issues
Malicious acts that cause or contribute to an incident are identified under this causal factor. Malicious lack of

action that contributed to a problem is also identified under Sabotage. Did safety and hazard reviews
adequately consider potential for sabotage / terrorism?

Typical Recommendation

e Ensure that security plans and equipment are adequate
e Ensure hazard reviews adequately address security

Note: If sabotage is committed by a site employee, dual coding under “Personal Performance” or

“Administrative/Management System” may be necessary. The problem that led the employee to commit
sabotage must be addressed.

Example

A mechanic intentionally damaged a piece of equipment. He was disgruntled about being placed in a new
assignment.

Rev. 6b - 6/2005 Page 38 J.4.2





EMCC Incident Investigation Risk Analysis, Follow-up & Understanding
Causal Factor/Root Cause Definitions External Factors

Ol Tie Points

2.1 Risk Assessment and Management

A system is in place to manage safety, health, environmental, and security risks for ongoing operations,
new facilities, and products. This is accomplished through a defined risk assessment process.

10.1 Emergency Preparedness

An emergency preparedness system is in place, which includes plans that are current, documented,
accessible, and clearly communicated.
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Simplified OIMS Tie Point Selection Guidelines
June 2005

This simplified guide can be used for assessing the OIMS linkages in incidents where a formal
investigation is not performed and the full Causal Factor Why Tree is not utilized.

OIMS 1.1 - Management Leadership, Commitment and Accountability

Incident causes related to Management actions and support:

e Ensuring compliance to SHE rules and procedures.
e Planning, scheduling, and resourcing to meet SHE goals.
e Sharing SHE learnings.

OIMS 2.1 - Risk Assessment and Management

Incident causes associated with specified risk assessments and related to:

e Performance and quality of the covered risk analysis.

e Communication and resolution of identified follow-up items.

e Using frequently identified corrective actions to improve the related practices, standards,
procedures, or management systems that would prevent the recurring problems.

e LTA OIMS 2.1 Related Risk Assessments:

Risk Reassessment HAZOP and HAZAMS

Safety Relief Review Philosophy Review part of Gate Review Process
Inherent Safety (SHE) Review Process Design Safety

Construction Safety Safety NPQC

Pre-Startup Review
Risk analysis potentially associated with other Ol Systems

Management SHE decisions and actions LTA - 1.1

Project equipment / facility design, specifications, and layout LTA - 3.1

Job Safety Plan (JSP) and Job Safety Analysis (JSA) LTA - 5.1

Task / job related health hazard exposures (hazardous material & human factor) LTA - 5.2
Determination if training LTA - 5.4

Determination if a procedure is LTA - 6.1

Work permit and gas test related issues LTA - 6.2

Deferred inspection and maintenance related items LTA - 6.4 and possibly 1.1
Critical device related issues LTA - 6.3

New or modified operations and facilities LTA - 7.1 and possibly 3.1

Hazard exposures and interfaces with Third Party providers LTA - 8.1
Emergency response plans and procedures LTA - 10.1





OIMS 3.1 - Facilities Design and Construction

Incidents associated with LTA siting, design, procurement and construction of new facilities
through startup activities, including causes related to:

Use of approved design practices and standards.

Review and approval of deviations from approved design practices or standards, or the approved
design, including the documentation of the rationale for the deviation.

Verification that facilities are designed, procured and constructed (including associated
dismantling) in accordance with approved project specifications, standards and procedures.
Consideration of layout, techniques, equipment and skills to assure safe construction.

Facility design considerations to attain an accident-free interface between worker and workplace
during operation and maintenance of the facility (Human Factors issues).

Procedures for transitioning a project from construction through startup (handover
responsibilities, commissioning, verification facilities satisfy project SHE objectives, pre and
post startup checkouts and test records, work and regulatory permit).

Performance and documentation of pre-startup review (construction in accordance with
specifications; SHE, emergency, operations and maintenance procedures in place and adequate;
risk management recommendations addressed and required actions taken; and personnel trained).

OIMS 4.1 - Information / Documentation

Incident causes related to LTA identification, availability, currency, accuracy, and security of
SHE information that is essential to managing risk and complying with laws and regulations:

Process related information

Equipment configuration, design codes/standards and specifications, safety systems
Properties and hazards of materials involved in operations (MSDS sheets)
Regulations, permits, codes, workplace standards and practices

Records of operations, maintenance, inspections, and facility changes

OIMS 5.1 - Personnel Safety

Incident causes related to LTA:

Monitoring and analyzing workplace conditions and personnel behavior.

Identification of preventive measures to protect people from injury while carrying out job tasks
(JSP / JSA performance) and the transfer of this information to improve facilities design, work
plans, procedures and training.

Employee training related to individual safety responsibilities, nature of hazards, and preventive
measures necessary to safely carry out their assigned tasks.

Specification, procurement, training, use, and care of PPE.

Accessibility and accuracy use of safety rules, procedures and standards (Safety Standards and
Work Practices).

Note: Issues related compliance to, and use of SHE rules, procedures, and standards are linked
tol.l





OIMS 5.2 — Occupational Health

Incident causes related to adverse effects that may result from site activities or products (health
hazards identified and evaluated, measures to control exposure are implemented):

e Availability of hazard data and exposure control requirements associated with the chemicals,
physical and biological agents, and radioactive materials at the site to employees and all
potentially exposed persons.

e IH review of new materials or agents.

e Monitoring programs that ensure compliance to regulatory requirements and detect overexposure
of personnel.

e Workplace design issues that impact employee health and performance.

e Evaluation of jobs/tasks for potential health hazards, appropriate work practices and PPE.

e  Appropriate health protection guidance for new and revised designs, processes, procedures,
acquisitions, demolitions and products.

e IH and Medical recommendations that require actions for health protection are documented,
communicated, and stewarded.

e Employee training on the nature of hazards to which he/she is exposed and the engineering, work
practices and personnel protection measures used to control the hazard.

e Patterns of injury/illness related to possible workplace causal factors.

e Aninjured, ill or impaired employee's ability to do work without undue hazards to themselves or
others and the necessary precautions to protect the employee and others.

OIMS 5.3 - Personnel

Incident causes related to LTA employee selection, placement and assessment:

e Selection and placement of employees in key position jobs.

e Selection and placement consistent with Drug and Alcohol Policy.

e Criteria to ensure necessary levels of individual and collective experience and knowledge are
maintained and considered when making personnel changes.

e Procedures for effective transfer of responsibilities and position specific knowledge critical to
operations integrity when personnel complete a shift, work cycle, or are reassigned.

OIMS 5.4 - Training

Incident causes related to the content and delivery of employee training concerning SHE, job
specific, key position, and emergency procedures:

e New and reassigned employees trained on emergency procedures and appropriate SHE work
practices at the start of work assignments.

e Key position holders and stand-in trained in necessary SHE aspects of their jobs before assuming
their responsibilities unsupervised.

e Content and delivery of core knowledge and skills training and refresher training.

Note: Lack of attendance at scheduled courses should also be linked to 1.1





OIMS 6.1 — Operations and Maintenance Procedures

Incident causes related to the content, format, and use of written Operations and Maintenance
Procedures:

e Determination a written procedure is warranted

e  User friendliness of procedure format and content (ability to reduce human error potential)
e Maintained up-to-date and accurate

e Effectiveness of procedure

e Consistent use

Note: Procedural issues related to areas other than operations or maintenance procedures should
be linked to the appropriate governing Ol system, such as:

» Work permit issues should be linked to 6.2
» Safety Standard and Work Practice issues go to 5.1

OIMS 6.2 - Work Permits

Incident causes related to LTA preparation of the equipment or work area, verification of safe
condition, and authorization to perform the work:

e Training and refresher training issues for Issuers, Acceptors, and Gas Testers.

e Content and layout of the work permit forms and related forms.

e Procedures related to obtaining safe conditions for cold work, hot work, entry, and hazardous
energy isolation.

e Definition and execution of work permit related roles and responsibilities.

e Performance of gas tests and hazardous material monitoring.

e Criteria for acceptable gas tests, including hazardous material limits in terms of oxygen content,
flammability, and toxicity .

OIMS 6.3 — Critical Equipment (old OIMS 6.4 - Reliability and Control of Defeat of Critical Systems and Devices)

Incident causes related to critical devices not functioning as desired when called upon:

Device / system did not function as required.

Device / system in undesired defeat condition.
Defeat contingency plan LTA.

Communication of defeat and contingency plan LTA.

OIMS 6.4 — Mechanical Integ rity (old OIMS 6.3 - Inspection and Maintenance)

Incident causes related to performance of scheduled equipment inspections:

e Inclusion / Compliance to Inspection schedule and procedures.

Note: LTA tracking and stewardship of inspection schedules could also be 1.1
Implementation, rejection, or deferral of inspection recommendations.
Accuracy of testing and monitoring equipment.

Safe condition of non-ExxonMobil owned lifting equipment.

Composition of new, replaced, repaired alloy components.





OIMS 6.5 — Environmental Protection

Incident causes related to emissions and wastes impacting the environment.

OIMS 6.6 - Regulatory Compliance

Incident causes (regulatory exceptions and permit exceedances) related to LTA compliance
with applicable laws and regulations:

Determination of applicability of regulation.
Communication issues.

Clearly defined actions and responsibilities.
Compliance plan implementation (execution of plan).
Resolution of review findings and lessons learned.
Process knowledge related issues.

Performance measurement related issues.

OIMS 6.7 — Operations Interface Management ( a new OIMS in 2003)

Incident causes related to LTA communications, and other interfaces, between operating units
or third-parties such as pipelines, utility companies, distribution companies, etc.

OIMS 7.1 - Management of Change

Incident causes related to LTA temporary or permanent changes to facilities, operations,
personnel, standards, laws and regulations:

Issues related to identifying change falls within system scope.
Compliance to/execution of MOC approval process.

Change implemented as approved.

Design changes approved prior to implementation.

OIMS 8.1 - Third Party Services

Incident causes associated with Third Party Service providers related to:

e Effective management of interfaces between organizations providing and receiving services.
e Hazards related to the contracted service.
e Condition of equipment used on the site.

OIMS 9.1 - Incident Investigation and Analysis

Causes associated with LTA corrective actions and shared lessons from previous incidents:

e Implementation of corrective actions from previous incident.

e Identification, communication, and implementation of corrective actions resulting from internal

common cause analysis.

e Identification, communication, and implementation of corrective actions resulting from incidents

shared internally by other sites.





OIMS 10.1 - Emergency Preparedness

Incidents related to LTA availability of reliable response equipment and execution of
emergency response plans:

e Access to and condition of response equipment.
e Execution of emergency response plans.
e Availability of qualified and certified response resources.

OIMS 10.2 — Community Awareness

Incidents related to LTA response to concerns of the community and our employees regarding
SHE aspects of our operation.

e LTA response to community concerns.
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Informal CFWT Selection Guidelines

e Equipment Reliability LTA

Design LTA

Construction, Fabrication, Installation LTA

Operations, Monitoring, & Response LTA

Maintenance, Calibration, & Testing LTA

Materials & Procurement LTA

QA /QC & Inspection LTA

Typical Issues

This causal factor category addresses issues with equipment safety and reliability due to inadequate design and installation, operational

monitoring and response programs, or equipment strategies. It also would include issues with equipment safety and reliability programs for tools &
support equipment.

e udl

Example
e A spill to the environment occurred because a valve failed. The valve failed because it was not designed for the environment in which it
operates.

e Human Factor Engineering LTA

= Workplace Layout LTA
= Work Environment LTA
= Workload a Problem
= Intolerant System
Typical Issues
Were the capabilities and limitations of humans in the design, development, production, and control of systems considered? Is the layout of the

workplace adequate? Is the work environment excessively noisy, hot, or cold? Does the task impose an excessive physical or mental workload?
Can the system tolerate faults?
Typical Recommendations
e Locate related controls and indications together
¢ Provide employees with adequate personal protective clothing such as hearing protection, gloves and safety glasses. Ensure that they are
available in different sizes to guarantee a comfortable fit
¢ Reduce the complexity of control systems
e Provide feedback to the operator so that he/she can tell if actions are performed correctly
Examples
e An operator, assigned the responsibility of monitoring a computer screen for an entire 8-hour shift, failed to detect an important signal.
e An operator failed to control the flow rate in a process because the flow rate meter could not be seen from the location where the flow was
controlled.
e An operator inadvertently switched on the wrong pump because all three pump switches looked the same and were not labeled.





e Work Practices LTA
= Task Design LTA
= Task Planning LTA
— Task Execution LTA
Typical Issues
Problems related to work practices and the interface with people are identified/categorized under this causal factor category. This includes
systems that support job design including job responsibilities, priorities, and complexity of the tasks and design/length of shift schedules.
Examples
o An operator, assigned the responsibility of monitoring a computer screen for an entire 8-hour shift, failed to detect an important signal.
e Because of reductions in staffing levels, an operator was given the added responsibility of monitoring the operation of the flare system that
serves several units, including his own. The operator can easily perform these duties during normal operations; however, during non-routine
modes of operation (e.g., startup), the operator is unable to monitor the flare system because of increased responsibilities in his own unit.

Inattention to the flare system may cause the flare system to fail to function properly, allowing a release of unburned process material to the
atmosphere.

e Procedures LTA

= No Procedure / Rule
= Wrong or Incomplete
= Followed Incorrectly
= Document Control & Management of Change LTA
Typical Issues
Was a procedure used to perform the job? Was the procedure incorrect or incomplete. Was a procedure developed for the job? Was a procedure
required to perform the job?
Typical Recommendations
e Ensure that copies of procedures are available for worker use at all times
e Ensure that procedures are in a standard, easy-to-read format
e Perform a walk-through of new and revised procedures
o Use lookup tables instead of requiring calculations to be performed
Examples
o An operator failed to complete a critical step in an operation because the procedure he obtained from the procedure files was not the most
recent revision.

e A new operator failed to complete a critical step because the procedure was not detailed enough; it was written as a guideline/reminder for
experienced operators.





e Training LTA

= No Training
= Adequacy / Quality of Training LTA
Typical Issues

Was training provided on this task? Was the training sufficient to perform the task? Did the training correspond to the actual work environment?
Were training records adequate?

Typical Recommendations

¢ Provide training in the hazards of the process and job tasks

o Provide refresher training in appropriate areas

e Solicit comments from the trainees after they have been on the job for 3 months to determine “holes” in the training program
Example

e A solvent tank overflowed because the operator had not been trained on how to calculate the liquid level of a solution with a specific gravity
less than water.

e People/ Personal Factors LTA
Task Skills Knowledge LTA

Attitude LTA

Sensory / Perceptual Capabilities LTA
Physical Capabilities LTA

Personal / Medication Problems

Rest/ Sleep LTA (Fatigue)

Typical Issues

Did the worker’s physical or mental well-being, attitude, mental capacity, attention span, rest, substance abuse, etc., adversely affect the
performance of the task?

Note: A review of the human factors engineering and procedures for the process may also be appropriate to accommodate a wider spectrum of
physical and mental capabilities. For example: Can the system be automated to eliminate this vigilance task? Can the displays be redesigned so
that “closed” lights are always in the same position? Can the procedures be rewritten to eliminate the need for performing calculations?
Example

e An operator failed to close a valve after completion of a transfer. The operator was not paying attention to the level of the tank into which the
material was being transferred. The operator had a history of not paying attention to his work. He had been involved in several other incidents
during which he had left his job site or was not following his job. Other operators performed these same job requirements with no problems.

e vl





e Guidance/ Supervision / Monitoring LTA

= Preparation LTA

= Supervision During Work LTA

Typical Issues

Did immediate supervision fail to provide adequate preparation, job plans, or walk-throughs for a job? Were potential problems identified before
the work began? Were appropriate personnel selected and scheduled for the task? Did immediate supervision fail to provide adequate support,
coverage, oversight, or supervision during job performance?

Typical Recommendations

e Adopt a standard job plan format

e Distribute duties equally among equally skilled/trained personnel

e  For non-routine jobs or jobs that require specific safety precautions, encourage supervisors to oversee the job and provide job support as

necessary
e  Encourage supervisors to provide more supervision to less experienced workers
Example

e An operator failed to respond properly to an alarm because he was covering for two unit operators simultaneously. This was required because
his immediate supervisor did not schedule enough control room operators to cover the shift operations.

e Management & Leadership LTA
= Leadership System Design LTA
= Leadership Task Execution LTA
= Leadership Follow-Up LTA
Typical Issues
Do Standards, Policies, or Administrative controls (SPAC / OIMS) exist? Are they inadequate or inadequately implemented? Did inadequate
control of material, procurement, or configuration control contribute to the problem? Are safety/hazard reviews inadequate? Are corrective actions
identified and implemented?
Typical Recommendations
e  Provide written documentation of SPAC / OIMS

Ensure that all levels of affected employees are aware of SPAC / OIMS changes

Track and document the final resolution for all corrective action recommendations

Inspect materials for damage upon arrival at the facility

Ensure that acceptance requirements are documented and match the design requirements

Field changes should be reviewed and approved

Example

¢ A mechanic installing a cable tray drilled into a live wire within a wall because the facility drawings he was using were not up to date. A
management system for control of electrical drawings may have prevented this occurrence by ensuring the mechanic had up-to-date
documentation. A management policy/procedure would also be required to ensure that such drawings are obtained/reviewed as part of the
work permit system for penetrations of any wall.

e The work permit system requires both operator and mechanical person to jointly review the job and sign the work permit at the job location.
Management is aware of violations but hasn't adequately enforced compliance





e Communications LTA

= Omission / Error

= Misunderstood Communication

= Wrong / Incomplete Instructions

= Job Turnover LTA

Note: “Communications” is defined as the act of exchanging information. This Causal Factor Category addresses many modes of communication

(e.g., face-to-face, telephone, radio, video display terminal, short written messages, log entries). It does not address the more formal methods of

communications involving written procedures, specifications, etc.

Typical Issues

Was the problem caused by a failure to communicate? Did a method or system exist for communicating between the groups or individuals? Was

an error caused by misunderstood communications between personnel? Was there incorrect, incomplete, or otherwise inadequate communication

between workers during a shift or between workers during a shift change?

Typical Recommendations

e  Provide a backup means of communication when the primary system is inoperable

¢  Establish standard terminology for equipment and operations

e  Use repeat back method of communication

o  Conduct shift change meetings to alert oncoming shifts of special job tasks, safety issues, or problems that occurred during the previous shift

Examples

e An operator opened the wrong valve, resulting in a process upset. He misunderstood the verbal instructions from a co-worker. No repeat back
or other verification method was used.

e Atank transfer was in progress during shift change. During shift change, the shift going off duty did not tell the one coming on that the transfer
was in progress. The tank overflowed.

e Risk Analysis, Follow-Up & Understanding

= Hazard Review LTA

= Worker Understanding LTA
= Follow-Up LTA

= External Factors

Typical Issues

Was the error caused by a lack of understanding of risk analysis and follow-up requirements? Are supervisors and managers aware of hazard

risks? Are follow-up items tracked through completion?

Typical Recommendation

e  Track document final resolution for all recommendations

Examples

o A waste water tank was overpressurized and failed. During the tie-in of a new line, the review recommended the installation of a larger
overflow line to handle the largest possible flow into the tank. The results of the review were not incorporated into the installation package. The
new line was tied in to the tank without a new overflow line installed.

e A scenario for rapid overpressurization of an atmospheric decanter system was not considered prior to startup of a process because the
hazard review did not address procedural deviations during an allowable startup mode.
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