FOR SAFETY

Safe Working in Confined Space
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Classifying Confined Space
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Confined Space Entry Program Implementation

Location: Valero Energy Corporation Refinery, Delaware City,
Delaware
Date:5.11.05

Incident Description:
One contract worker was overcome by Nitrogen while trying to
retrieve a tape roll from the Hydrocracker Unit Reactor R1and died of
nitrogen asphyxiation and the other died while trying to rescue him.

During a shutdown the reactor was opened for loading of new
catalyst . After completion of loading The Catalyst Handling
contractor installed a temporary N2 low flow purging system ( valve
opened 1 -2 turns) to prevent newly loaded catalyst from reacting
with oxygen until boxing up as a part of loading procedure.

The nitrogen flowed out through the only top man way opening
which had a 24 inch pipeline connected to downstream equipment (
Figure 2)that was removed during the catalyst filling operation. The
Catalyst contractor has placed a plastic tarp and wooden cover over
this opening to prevent moisture and debris falling into the reactor.
(Figure 1)

They also wrapped red danger tape around the studs on the opening

to alert workers of an unsecured opening and attached a Confined
space warning. (Figure 1)
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The eyewitness next saw the night shift contractor administrator
approach the ladder, hesitate and then call for help on his Walkie
Radio.

The emergency responders and Matrix contractor safety personnel
immediately arrived at site and checked oxygen level and decided to
puton their SCBA and then retrieved one by one both the victims.
They closed the nitrogen purging valve and then carried out rescue.

The two victims retrieved from the space could not be revived and
were declared dead.

Discussions: Incident Analysis:

i

The work permit was issued ( approved) by the operator
without a joint site visit/inspection. ( By issuer — Valero Operator
and CSES— Matrix Contractor Foreman).

The permit was issued without a proper JSA done at site of
work.

There was no tool box talk held before start of work where in the
foremen discussed the work, JSA and other work and safety
measures before start of work.

The permit issued did not mention in writing “Set up work” only
(was only between verbal between the issuer and the foreman)
and since tool box talk did not happen the workers finding and
opportunity went ahead with the re installation of pipeline
elbow. Clear work description needs to be mentioned.

N2 purge status was marked N/A on the permit though the
purging was on . The Catalyst filling work permit was probably
not referred forits closure status.

The site did not have warning signage informing Nitorgen
purging at the designated opening & leak points. The red tape
was not effective means to indicate this condition. Oxygen

depleted hazardous atmosphere may be present outside the
15



Do You See the Hazard?

What Happened?

| An employee was assigned to
1 sample the atmosphere in a reaclor
by using a flexible hose equipped
i with a rubber hand pump. To do so,
he went to the open top man way

 : and was later found dead. The
- ] reactor had been opened for

catalyst unioading and was being
purged with nifrogen. While the
.} cause of this accident has not been

¢4} positively determined. it is quite

possible that nilrogen exiting the

You Can’t. The Hazard is Invisible !

vessel overcame (asphyxiated) the
employee.

What You Can Do to Prevent it from

Happening to You
We all recognize the hazard of entering a confined
space with an atmosphere containing a low oxygen
fevel, but we should also remember that....
While purging an open vessel:
» Be aware that possible oxygen deficient areas

can extend beyond a confined space, especially
during initial gas testing and monitoring of & vessel.

» |fthere are any doubls, use a self contained
breathing apparatus and an observer {o call for help,
if needed, when working near purged equipment
openings. — This is especially true for emergency
responders to a possible asphyxiation accident.

» Confrol access 1o the polentially dangerous area,
post Danger Signs at vessel openings, and use a
Safe-to-Work permitling system that includes a sign-
in‘sign-out log system separate from the Confined
space log.

See the Chemical Safety asd Hazard Investigation Board (CSB)
Web site. hitp://www csb.gov/safety_publications/docs/SB-
Niteogen-6-11-03 pdf . for additiona] information on nitregen

asphyxiation.

How Did This Happen?
Since nitrogen is a colorless, odorless
gas that does not provide any indication

of danger, itis truly an invisible hazard.

Air normally contains approximately
20.8% oxygen. However reducing that
level just a fitle reduces a person’s
ability to function.

Atmospheres with less than 19%%
oxygen are defined by OSHA as “oxygen |
deficient” and can be fatal over a
relatively short period of time.

Normal breathing is controlled by the |
amount of carbon dioxide in the body.
Excess exposure to nitrogen can replace
the carbon dioxide and cause breathing

to stop completely.
Nitrogen “tricks” the body info
not breathing. '

| PSID Sponsors see: Free Search—Nitrogen Purge

7}

¥ in Doubt... Please Stay Out !




A mamienance crew was re-installing piping at the top of 3 reactor ma
refinery. The reactor was being purged with nitrogen to keep oxygen in the air
& from contacting the catalyst inside, and the top of the reactor was epen{i). A
sign indicated that the reactor was a confined space and a permit was required
for entry, but no sign warned about the preseace of nitrogen. On the job permit,
the box indicating “Nitrogen Purge or Inerted” was checked “N/A” - Not
Apphicable (2).

When the maitenance workers began the iob, they observed a roll of duct
tape mside the reactor (3), which would have to be removed. They attempted to
remove the tape from outside using a long wire to hook the tape, without
suecess. What happened next is not clear. A worker may have intentionally
entered the reactor to remove the tape. intending to exit quickly. Another
. possibility is that the worker tried o get closer to the tape by sitting on the cdge
- of the reactor opening, and either shipped and fell in, or lost consciousness from
the reduced oxygen atmosphere near the reactor opening and [elf into the reactor.

A co-worker observied the unconscious man inside the reactor and entered
himself for an attempted rescue. He also lost conscivusness and collapsed. A
properly equipped rescue team arrived and removed the unconscious men, but it
was too late. Both were pronounced dead at the hospital
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Did you know?

What can you do?

% “Safe Work Practices” refers to the processes

and to control the hazards and manage the risks
associated with these activities

Safe Work Practices ofien authorize work
through permuts, which often include checklists
of potential hazards associated with the work

A "non-routine activity” has nothing to do with
how often the activity is done. Instead it refers
o activities that are NOT pan of the normal
process tor converting raw maternals to finished
product, and NOT COVERED by the plant’s
standard uperating procedures for normal
operations

Some examples of where Safe Work Practices
are apphied: ine breaking, vessel entry, other
confined space entry, control of energy sources,
lock out tag out, hot work permuts, clevated

work

ernuts, excavation in

we use [o authorize nen-routine work activatics,

% Understand all of the Safe Work Practices in your plant and
your work area. including authorization and permit systems.
Know what activities require a permit, and what the process
1s for ubtaining & permit,

I you are authorizing non-routine work activities covered
by your plant’s work permit systems, make sure you are
properly trained. understand the permit systems, and
understand the hazards associated with the work

1 you 1ssue a permit, make sure the people doing the job
understand all of the hazards.

* Don't rely on others 1o verify that a system is properly
prepared for the work. I you are going to sign the permit,
check everything yourself!

1f you are doing the non-routine work activity, make sure
that you have the required permit. follow all of the required
proceduses to control hazards, and use the proper personal
protective equipment. 1 the job changes while in progress,
contact the persen autherizing the work for permission and
to deternvine if any additional safety precautions are needed.

>

Understand your plant’s work permit systems!
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