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@ What happened?
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¢ What caused the event?

Set-up of Biosafety h'“f"'""l"::w“’”g" :: ‘m&

- me &% In elaments:
laboratories bactericiogy Ulra Centrifuge
level 3 and 4 P Memszpt

Liguid Nitrogen Tank

Material Airlock and
Emergency Exit

Material Airlock and Emergency

Lab Level 3
Bacteriology:

Main elements:
Inculuators
Refrigerators

Deep Froeners
Double-Door Autoclave

Bio Safety Cabinet class B

Exit
Safety corridor
Dark Space
Main elements:
Littras Ceentril
Laboratory Level 4 Tralning i “::g‘
Same as in lab-level 4 Liquid Nitrogen Tank
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¢ What caused the event?

Building Situation at Time of Event

* Air tight rooms
» BL-42.1
—average volume flow (leakage rate) according to AUS/NZ
Standard of -0.07 |I/s (at -200 Pa)
—Pressure decay over 20 min according to Canadian
guidelines of 48.95 Pa (-500 Pa starting pressure)

* Air tight dampers shut once room pressure is outside of
+/- 20 Pa for more than 2 min

* NO pressure release system in place

 Rooms equipped with LN2-cryotanks amongst other equipment
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What caused the event?

Timeline of Events
» 2 people enter lab and open door to adjacent room

» Door stays open for ~ 2 min while “hellos” are exchanged and
the LN2-cryotanks are filled for the first time (=> tank @ RT)
» leading to initial pressure equilibrium between rooms and

= probably causing the air tight dampers to shut
e Door is shut

* LN2 flows into cryotanks in an airtight room with dampers shut
leading to an increase in pressure (later experiments show that
room pressure may increase very quickly and exceed 1000 Pa
positive pressure within a very short time frame)

* Door is unlocked and hits victim in face
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@ Analysis

Risk Assessment — Possible Causes of Positive
Pressure

* LN2-Cryotanks

» Breathing air supply

 Compressed air (e.g. valves in waste water treatment plant)
* CO, (e.g. incubators)

» Steam generators (e.g. waste water treatment plant)

» Heat from equipment (fridges, incubators, etc.): 1°C corresponds
to ~ 347 Pa.
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@ Analysis

Risk Assessment - Conclusions

* No need for airtight dampers to shut because pressure is outside
of its intended range => BMS adjustments.

 HVAC system needs to cope with excess pressure in rooms due
to LN2 or breathing air (BSL4) => HVAC adjustments.

» Four situations may still occur where airtight dampers shut while
labs are still “operational”:

= technical failure, e.g. loss of compressed air controlling
dampers (loose hose)

» earth quake causing shut down of all rooms
= software failure
» operating / human error
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Solution

Installation of a Pressure Release System
Requirements:
* Needs to be self-controlled (no complicated control mechanisms)

» Pressure inside rooms may not exceed design specifications (no
release of organisms at 500 Pa positive pressure)

» Pressure inside rooms may not rise above a level that does no
longer allow doors to be opened (emergency exit)

» Can be fumigated

o Still functional in case of fire (no fire extinguishing system in
place)
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O

Solution

Pressure Release System

™
4
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Solution

Pressure or Vacuum Relief Valve
Pressure Release Valve m

PROTEGO® DZ/E

2d

tic

 Mechanical valve

* No additional control mechanisms

» Valve opens at approximately 200 Pa

Detail X %
ol o

@ = Tank connection for pressure relief function

@ = Tank connection for vacuum relief function

Flow direction marked at the housing by —

Pressure or vacuum settings:
DN 25 and 32 +3.5 mbar up to  +#60 mbar
DN 1" and 1%" _+14InWC_upto +24InWC

DN 40 upto 300 +2.0 mbar up to 60 mbar
e —
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Solution

Filter Box

« BSL3: 1x H13
e BSL4: 2x H13
* Filters heat-resistant up to 300°C
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Solution

Tests to See whether Doors May still Be Opened

 Max. pressure
~ 350 Pa

e Overall flow
resistance of
valve, ducts &
filter

* 100 Pa
correspond to
10 kg/m2
=> max. weight
pushing against
doors = 100 kg
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Installation of System in all Rooms Requiring

Pressure Release

Solution

O
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O

Solution

Fumigation

* VHP fumigation

Bl (109): no growth (cycle development, i.e. not validated)
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Summary

» Accident could have been prevented
* A lot of lessons learned

 Many causes of temperature rises and thus pressure
Increases

* Installation of pressure release system

* May also be a solution at other facilities
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@ Questions

L will use Google before asking dumb questions. 1 will use Google before
asking dumb questions. 1 will use Google before asking dumb questions.
1 will use Google before asking dumb questions. 1 will use Google before
asking dumb questions. 1 will use Gocogle before asking Jumb questions.
L will use Google before asking dumbs questions. 1 will use Google before
asking dumb queshions. 1 will use Google before asking dumb questions.
L will use Google before asking dumb questions. 1 will use Googleggnce

asking dumb questions. 1 will use Google before asking dumb qu

1 will use Google before asking dumb questions. 1 will use Gooo
asking dumb questions. 1 will use Google before asking dumb o' G2
1 will use Google before asking dumbs questions. 1 will use Goog ™
asking dumb questions. 1 will use Google before asking dumb s
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