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Event Summary

On May 30th, 2024, during the installation of a plate for modifications in the reactor area, an employee suffered a serious hand injury when
their fingers were pinched between the plate and the wall.

The plate had to be rotated into place, which resulted in a shift in its center of mass. The employees handling the installaion used a manual
lifting and rigging (often called bull rigging), threading steel cables through small holes in the plate to lift it into postion. A lifting jig that was
used for the first installation of the plate stopped being used due to the modifications required to the walls, and the amount of time required
for the rework.

The method of rigging led to a small support area, leading to instability when moving the plate. As the plate was being maneuvered, it
swung and shifted, moving toward the wall. The employee's hand was placed in close proximity to the wall and was pinched between the
plate and the wall as the piece moved.

.

N

Diagram 1: Depiction of plate pinching employees hand and recommended practices for rigging up a plate similar to the one used in this incident
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Problem Outline

What
When

Where

Problem(s)

Date

Time

Different, unusual, changed
Facility, location

Unit, area

Equipment, tools

Task, operation being done

Impact to Goals

Problem

Safety
Environmental
Customer

Production, Schedule

Property, Equipment

Labor, Time

Frequency

Hand Fracture and Laceration

Employee Injured, Rigging practice, method, hand placement, uneven

loading on rigging
May 30, 2024

5:40 AM

3rd plate that was bull rigged, end of shift

ABC Company, Houston, TX

Unit 3, Reactor area

Chain falls, rigging equipment

Installing plate to wall

Finger laceration and fractures to 4th and 5th finger on right hand

None
None
None
None

None

This incident

First time employee injured during installation, 4th plate to be installed
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Annualized cost

$0

$0
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Timeline

Date Time

Description

Source, Notes

June 26, 2022

July 2, 2022

May 26, 2024 2:10 PM
5:30 PM
9:22 PM
10:00 PM

May 28, 2024 3:05 PM

May 29, 2024 6:00 PM
11:30 PM

May 30, 2024 2:30 AM
5:40 AM
6:00 AM

Timeline

Employee hired by company

Employee went through training, including JSA and bull rigging training
Walls modified to accommodate plate installation

First plate tacked into place

Plate passed inspection and cleared for wall modification
Wall repairs began

Wall repairs complete, 31 hours of modification required to utilize jig

Meeting to discuss plate installation process
Scope change to bull rig (by hand) instead of using jig to install plates to wall

First plate that was bull rigged was successfully installed
Plate rigged with chainfall to lift plate to wall

Plate shifts in rigging, pinches hand between plate and wall, fracturing two fingers
Job stopped, employee rushed to medical

Employee sent to hospital for incident response

Job shut down for day, meeting to discuss path forward
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HR, employee file
HR, employee file
Job Scope, Interviews
Interview

Inspection Report
Interview

Interview

Interviews by multiple
Interviews by multiple

Interview
Interview

Interview
Interview

Medical records

Interviews by multiple
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Diagrams

®

Employee rigged plate (600 lbs) on ground to
lift into place for welding. Rigging was done
on the two ends using a chain fall and cabling

Walls

plate

re

Chainfa

I

Cabling, through hole in

—

<

I iy

Plate

I, including

Final desired
<= |ocation of

plate

Fire blanket to protect
floor underneat

hoist, from grade, up to approximate location
where the plate would be welded

%

A

: Employees began lifting plate, using chain

Injured employee began to rotate plate into
place to prepare the fit up into location

®

As employee was rotating the plate into
place, the plate began to rotate laterally
in an unintended manner

\

The plate continued to rotate, the employee reacts

instinctively, pinching the employee's finger
@ between the plate and the wall, lacerating and

fracturing the 4th and 5th finger on their right hand

M ,D
N L@*

Recommended best practices for bull rigging using
plates of this method. Recommended having
multiple slings that are not crossing each otherin a
basket hitch to prevent slippage and to control the
load.

Diagram 1: Sequence of events for incident involving hand laceration.

Diagrams
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Photos Redacted for Privacy Purposes

Approximate location of
employees hand

Photo 1: Bull rigging set up for plate to be installed Photo 2: Plate after shifted while in rigging, approximate
positioning of employee's hand shown with white circle above

Photos ThinkReliability




Hand Fracture and Laceration

Cause Mapping”

Why#

Effect —

Building Block

Cause Map " Diagram

Why?

Impact to

Safety
Goal

Cause Map 5-Why

Pasaible Solutinn:

Cause

Why?

Finger laceration
and fractures to

Why?

4th and 5th finger <

on right hand

Hand pinched
between plate and

A

Why?

wall
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Plate swung
towards wall

Why?

Plate shifted in

rigging

attempted to turn

Employees

plate in rigging
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Hand Fracture and Laceration

Cause Mapping”®

Iy

Pnssihle Salutinn:

Effect —L Canse

Building Block

Cause Map " Diagram

6-Why

Impact to

Safety
Goal

Finger laceration
and fractures to

4th and 5th finger |~

on right hand

Plate Moved

Hand pinched
between plate and
wall

A

Plate swung

towards wall

AND

Hand Placement

Hand Location, in
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proximity to wall

Plate shifted in
rigging

Employees
attempted to turn
plate in rigging
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Hand Fracture and Laceration

Cause Mapping®
Wiy ? Pozsible Sclulion:
Effect H Gause
Eviianse: Plate Moved
Building Block
Plate swung |, plate shifted in | atteErer‘zfg(ta:?um
Cause Mapm Diagram towards wall rigging plate in rigging
Evidence:
Statement made by
injured employee
Impact to ';'zgef:a'iﬁfrfsufg Hand pinched )
Safety 4th and 5th finger between plllate and < AN Learning #1 .
Goal on right hand wa The employee had his hand on

the plate given the tight
proximity of the wall. The

employee put his hand in an
Hand Placement

pinch point.

Hargglr';l‘l’tcattc'fvr\‘la:ln Employee stated that would be
’ ¢ tough to position plate without
Evidence: utilizing hands, this should have

Hand placement put created a "stop job" for

between plate and wall . .
ashand had large injury  Company to investigate better

ways to move plates into
position
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Hand Fracture and Laceration

Gause Mapping”
Why? Possnin Golutinn:
Effect Cause
- Fvikdance:
Building Block

Cause Map™ Diagram

Finger laceration

lnpactic and fractures to

Safety
Goal

on right hand

4th and 5th finger N

Hand pinched
between plate and
wall

<—]

12-Why KL

Plate Design and Installation

Plate Rotated

Employees

A

attempted to turn
plate in rigging

Plate required to
be rotated in place

Plate Design

Plate Moved
Evidence:
Center of mass Statement made by
Plate swung Plate shifted in ) Center of mass injured employee
A outside area of |« . —
towards wall rigging shifted
support

Evidence: 2N

Statement made by

injured employee

AND

Hand Placement

Hand Location, in
proximity to wall

Evidence:

Hand placement put
between plate and wall
as hand had large injury

Hand Placement

Learning #1:
The employee had his hand on
the plate given the tight
proximity of the wall. The
employee put his hand in an
pinch point.

Employee stated that would be
tough to position plate without
utilizing hands, this should
have created a stop job for
Company to investigate better
ways to move plates into
position.
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Uneven weight

— distribution in |«
rigging

Design of Plate

Learning #2:

To position the plate, the employee had to

rotate it within the rigging.

This rotation, necessary due to tight space
constraints, caused the plate's center of
mass to shift. The shift was also affected by
uneven weight distribution in the rigging, due

to the plate's design.

ThinkReliability




Process Map

The process map below identifies the steps needed to accomplish this job. Starting at the point at which
the team reviews the job plan and then executes the work.

Bllﬂ'r('i;gg'sng The process map is read from left to right by saying "then" between each box. This gives the readers, the

front line, and the mangers the same information for how the work gets done. The process map is utilized
through investigation methods to better document and align the organization by how tasks are
accomplished in any organization.

Process Map

N

Execute work to

Debrief, review how
Prepare to perform job went, and make

.| Complete Bull Complete Safety

v

Review Job plan > o > » work, Bull Rig to > e
P Rigging JSA JSA JSA and Job Plan plan m°§;§§:§§g§ to

Ahead of job, Document risks Execute work to the
review and walk and mitigations way JSA's and
the site to verify in the Bull discussions pre
plan and identify Rigging JSA to work discussed
hazards and better drive before the execution
mitigation accountability

and discussions

Bull Rigging Process 11 of 20 ThinkReliability



Hand Fracture and Laceration

Cause Mapping

Posshla Sahifinn:

Effect Cause

Fuiiance:

Building Block

Cause Map " Diagram

Plate Design and Installation

Plate Rotated

Employees

Plate required to

attempted to turn
plate in rigging

Evidence:
Statement made by

inj I
Center of mass L] injured employee

Finger laceration
and fractures to
4th and 5th finger
on right hand

Impact to

Safety
Goal

Hand pinched

plate and
wall

23-Why KL

be rotated in place

Plate Design

Design of Plate

shifted
AND
Uneven weight
— distribution in
rigging
Plate Moved
AND
i i Center of mass
] S:It:r;:l :,r;% Plat?i ShiI,:ted n outside area of ¢
999 support

Evidence:

Statement made by

injured employee

AND
le—]

Bull Rigging

Hand Placement

Hand Location, in
proximity to wall

Evidence:

Hand placement put
between plate and wall
as hand had large injury

Hand Placement

Learning #1:
The employee had his hand on
the plate given the tight
proximity of the wall. The
employee put his hand in a
pinch point.

Employee stated that would be
tough to position plate without
utilizing hands, this should
have created a stop job for
Company to investigate better
ways to move plates into
position.
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Rigging performed
with steel cabling
through holes in

plate

Base of support
small, through
holes

Evidence:

See picture 1 - showing
how rigging configuration
on plate

Learning #3:
The first plate was installed
using a lifting jig, but required
modifications to the walls to be
able to use the jig.

Conversations at ABC Company
took place, where the company
indicated that the plates could
be bull rigged and manually
lifted in place without the jig.
The risk assessment performed
by ABC Company was
ineffective, leading ABC
Company to utilize bull rigging
for the plate.

Jig Unavailable

Jig was labor
intensive

Evidence:
First plate was installed with

the jig, ABC company had to

make modifications to the

walls in order to use the jig, in __|

subsequent plate
installations, ABC Company
did not want to modify the
walls due to the time require
for rework of the walls

AND

Bull Rigging
Approved

ABC Company
approved bull
rigging plate into
place
Evidence:
ABC Company
reviewed bull rigging
JSA and plan before
execution

Learning #2:
To position the plate, the
employee had to rotate it
within the rigging.

This rotation, necessary due to
tight space constraints, caused
the plate's center of mass to
shift. The shift was also
affected by uneven weight
distribution in the rigging, due
to the plate's design.

Bull Rigging, Jig Use

Requires more
hours for repairing
of the wall

Modification to wall
was undesirable

Evidence:

Before incident, utilizing the
jig required modification to
the wall / close out face,
after incident, modifications
for jig utilization have been
allowed

AND

Utilization of jig
required
modification to wall

d

Employees
believed bull
rigging through
holes was only
way
Evidence:
Statement made by
injured employee

No other rigging
options apparent

Evidence:
Statement made by
injured employee

AND

ABC Company

misidentified risk

with bull rigging
plate

Safety processes
«—— (Bull rigging JSA)
ineffective

ThinkReliability



Hand Fracture and Laceration

Cause Mapping

Posshla Sahifinn:

Effect Cause

Fuiiance:

Building Block

Cause Map " Diagram

Finger laceration
and fractures to
4th and 5th finger
on right hand

Impact to

Safety
Goal

Hand pinched

plate and
wall

f—

Full CM Sols

Plate moved
Plate swang Plate shifted in Sﬁgﬁireo;'::z? L]
towards wall rigging
support
Evidence:
Statement made by
injured employee
AND
Hand Placement
Hand Placement
4. Possible Solution:
Look at hand placement
with job, investigate
sticks to move plates
when bull rigged,
consider tag lines, push N
poles, etc... Learning #1:

5. Possible Solution:
Modify new employee
training to include this
incident as an example for
hand placement

Hand Location, in
proximity to wall

Evidence:

Hand placement put
between plate and wall
as hand had large injury

The employee had his hand on
the plate given the tight
proximity of the wall. The
employee put his hand in an
pinch point.

Employee stated that would be
tough to position plate without
utilizing hands, this should
have created a stop job for
Company to investigate better
ways to move plates into
position.
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Plate Design and Installation

Plate rotated

Employees

Plate required to

attempted to turn
plate in rigging

Evidence:
Statement made by

inj I
Center of mass L] injured employee

be rotated in place

Plate design

1. Possible Solution:
Modify plate design to
make easier to install
and rig

Design of Plate

Learning #2:
To position the plate, the
employee had to rotate it
within the rigging.

This rotation, necessary due to
tight space constraints, caused
the plate's center of mass to
shift. The shift was also
affected by uneven weight
distribution in the rigging, due
to the plate's design.

Bull Rigging, Jig Use

shifted
AND
Uneven weight
— distribution in
rigging
AND
Bull Rigging

Rigging performed
with steel cabling
through holes in
plate

Base of support
small, through
holes

Evidence:

See picture 1 - showing
how rigging configuration
on plate

Learning #3:
The first plate was installed using
a lifting jig, but required
modifications to the walls to be
able to use the jig.

Conversations at ABC Company
took place, where the company
indicated that the plates could be
bull rigged and manually lifted in
place without the jig. The risk
assessment performed by ABC
Company was ineffective, leading
ABC Company to utilize bull
rigging for the plate.

Jig Unavailable

Requires more

Modification to wall hours for repairing

was undesireable

2. Possible Solution: of the wall

Utilize Jig for all

future plates to install Evidence:

remainding plates Before incident, utilizing the

jig required modification to
i the wall / close out face,
Jig was labor after incident, modifications
intensive for jig utilization have been
allowed
Evidence: AND
First plate was installed with
the jig, ABC company had to
make modifications to the Utilization of jig
telsmoerio e neln n —  requied
installations, ABC Company modification to wall
did not want to modify the
walls due to the time required
for rework of the walls
AND Employees
believed bull No other rigging
[ rigging through options apparent
Bull Rigging holes was only
way
PTG Evidence: Evidence:

ABC Company
approved bull
rigging plate into
place
Evidence:
ABC Company
reviewed bull rigging
JSA and plan before
execution

Statement made by

Statement made by =
injured employee

injured employee

3. Possible Solution:
Modify bull rigging

to include detailed
rigging steps vs. high
level statements

|| misidentified risk

ABC Company Safety processes

(Bull rigging JSA)

with bull rigging ineffective

plate

ThinkReliability



Solutions

The solutions identified below are solutions that the investigation team came up with that would work best for their organization. When reviewing
action items, it's important to remember that each organization has its own risk philosophy including risk profile. Your solutions that fit best for your
organization, may not work at others and vice versa.

Ref. Possible Solution Cause Work Process, Task

1 |Consider modification plate on the Design of plate Plate Installation, Design
wall to give more clearance for
installation

2 |Utilize Jig for all future plates to install |Jig was labor intensive Plate Installation, Design
remaining plates

3 |Modify bull rigging training / checklist / | Safety processes (Bull Bull Rigging JSA
JSA to include detailed rigging steps |rigging JSA) ineffective
vs. high level statements

4 |Look at hand placement with job, Hand Location, in proximity |Plate Installation, Design
investigate sticks to move plates to wall
when bull rigged, consider tag lines,
push poles, etc...

5 |Modify new employee training to Hand Location, in proximity |Hand placement, safety
include this incident as an example for|to wall training
hand placement

Solutions 14 of 20

Owner Due Date Status

Information redacted for privagy purposes
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Solutions Matrix
The Solutions Matrix on this page qualitatively assesses the effectiveness of solutions identified in the Cause Map. Recommen ded solutions are evaluated using
two key factors: benefit (the extent of risk reduction and impact on affected goals) and cost (including financial expense, implementation time, and business
impact).

When reviewing the matrix, look for solutions that provide the highest benefit with the lowest cost. High -benefit, low-cost solutions are typically prioritized, while
high-cost solutions may require further justification. This comparison helps ensure that the most effective and feasible solutions are implemented.

High @

@ @ Ref. Possible Solution

1 |Consider madification plate on the wall
to give more clearance for installation

Estimated
BENEFIT of Solution

Expected Result Out

2 |Utilize Jig for all future plates to install
remaining plates

3 |Madify bull rigging training / checklist /
JSA to include detailed rigging steps
vs. high level statements

4 |Look at hand placement with job,
investigate sticks to move plates when
bull rigged, consider tag lines, push
poles, etc...

5 |Modify new employee training to
include this incident as an example for
hand placement

Low

Low High

Estimated
COST of Solution

Expected Effort In

Matrix 15 of 20 ThinkReliability



Appendix: Supporting
Information
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Bull Rigging JSA
L
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THESE STEPS lﬁCIUDE AREA HAZARDS WHICH ARE REQUIRED TO BE COMMUNICATED WITH OTHER WORK GROUPS

Basic Steps

Potential Risks

Preventive Measures / Safe Job
Procedures

Tools / Equipment Needed
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Job Safety Analysis
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Job Safety Analysis
STEP 2

POTENTIAL HAZARDS

| PROPER SEQUENCE OF JOB STEPS & TOOLS USED
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CONTROLS AND RECOMMENDED ACTIONS
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Job Safety Analysis
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