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Instrumentation Risks In

Explosives Testing —

Unintended explosion during a time-
pressure test | o
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The Time-pressure test

e Part of UN Tests Series 1 &
2; Measures the pressure
rise time from 690 to 2070
kPa.

* Tested substance is an expl.?
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The Time-pressure test
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The Incident

 Sample being tested: 5 g of
celluloid (<12.6% N content
nitrocellulose and camphor).

 The sample ignited while
operator was making the
electrical connections for the
firing system.

* A loud noise ensued.
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BEHAVIOR
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Cumulative Act Effect

ormstml] Latent Failures . Prgconditipns for un_safe acts include
¢ fatigued air crew or improper
*\ swenision | ~ Latent Failures communications practices.
e « Unsafe supervision: e.g, pairing
PR |atent Failures inexperienced pilots on a night flight into
known adverse weather
e Organizational influences: e.g, reduction in
expenditure on pilot training in times of
financial austerity

Unsafe

Acts Active Failures

Failed or
Absent Defenses

Accident & Injury
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Brain Storming & Mapping

Electrical Technical

Vessel design
ESD ——

Gr ding issue
Firing device
used
Table, wood
e External
AT e 3 b & Plug not shunted
a capacitor +— during firing line
connection
Pressure 4———————————— Bad match
transducer(s)
Power from Vessel reverted to Material
building electrical original configuration PO PURE:.Y S Y Electric
an exnolosive™ match
and/for
e cambric
- =i
testing ignited
Different location ———
+——Supervision error
; Procedure
not followed
Procedure unclear Lack of att
—
/ inadequate Safety
+—————measures New
inadequate Confidence operator
Electrical UN M | in the test  ————,
connection order ———————» “being safe”
not specified Procedure

Human/communication
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Brain Storming & Mapping

No good way of

oW Electrical Technical 1 non-isolated
humidity Vessel body / firing plug grounding vessel
not grounded , Ground loop i Vessel design | Pody
B / ke =
Operators not / 7/ Gr g issue Vessel sealed Original UN test design was used (firing
grounded Clothing ‘;iring i Lightaing before the firing circuit not isolated from vessel)
S grounded Table, wood lmpact\ \ line is connected
N\ and vise as : Plug not shunted
/ a capacitor +————— during firing lina
Radio transmitte Shock =
Grounded S/hort e connection e g
Electrical dified  on copduit HERg devica
el _"Ta s_mo . Pressure used
multiple times \ transducer(s) +—————— Defective match
Vessal raverted to
Power from Conductive e 3 : Electric
building electrical f “Spike” from f combustion h
Contractor work generators residue matd
and/for
Contractor work limiting available facilities Bm!dmg_ E Time of testing cambric
not available ignited
X Construction work in

| Different location /I

Improvisation needed
Lists bldg 11 as a location, but
written mostly for bldg 13 %

Procedure unclear

in the past

\Location used

other parts of the building

o d

not followed

+————— Supervision error

No specified safety

Lack of ath

measures after loading

/ inadequate /’ Material considered New
Contradictory safety “not an explosive” \ operator
P transducer(s) ~ Instructions +—————— measures Confidence
Electrical \ Firing line inadequate in the test ————
connection order E; I UN M. 1 | “being safe”
not specified Procedure/test conditions Human/communication
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The “Root” cause

Pressure
transducer

| ; | . :
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The “Root” cause

Small Explosion Containment Chamber Room 107
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Findings & Recommendations

/ Pressure
transducer
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Findings & Recommendations

The capacitor meant for signal noise reduction in the Setra pressure
transducer acted as a “battery” which caused the initiation of the electric
igniter when the connection to the firing line was made.

Instrumentation can act as an energy source in unexpected ways.

Safety assessment of testing with Electro-explosive Devices (EED) takes
into account power sent to instrumentation, but not necessarily how the
electronics inside the instrumentation are designed.

Likelihood of an event is low, but the consequences can be dire.
Always check the instrumentation for potential energy storage.
Always isolate firing lines?

Does the UN test need to be modified?
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