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SAFETY MANAGEMENT OF CRYOGENIC VEHICLE LEFT UNATTENDED
(PARKED) FOR EXTENDED PERIODS (OVER 48 HOURS)

This safety bulletin describes the consequences of leaving cryogenic bulk vehicles
(including ISO containers used for customer bulk deliveries) containing too little or too
much liquid product parked or unattended for extended periods (over 48 hours) and
includes recommended mitigations for transport operations and distribution teams.

Background and Hazards

Insulation in cryogenic vehicles is very good, but there is a small amount of heat
transfer that warms the inner vessel and the cold product contents. If left unattended
for long periods, this small amount of heating causes the liquid to expand and/or
evaporate, resulting in potentially hazardous situations. One or more of the following
may occur:

1. Oxygen: Residual quantities of liquid oxygen are left to completely evaporate.
Small quantities of hydrocarbons (HCs) that normally exist in liquid oxygen may

become concentrated to flammable limits.

NOTE: The energy required to ignite such HCs is extremely low (in the order of microjoules). A
deflagration/detonation resulting from ignition may cause secondary ignition (kindling) of valve soft-
good materials or direct ignition of metal if particulate contamination is present.

2. Warm Tank: Residual liquid completely evaporates, and the inner vessel metal
temperature rises, leading to a warm tank situation that requires a special cooling
procedure before the tank re-enters service.

3. Overfilling: When vehicles are filled to their maximum (based on regional
regulations) and left for over 48 hours, the inner vessel may become hydraulically
full due to liquid expansion, and liquid may discharge from safety relief valve (SRV)
outlets.

Recommended Actions
The hazards identified with bulk vehicles being left unattended for extended periods
(over 48 hours) must be managed with proactive risk management.
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Cryogenic vehicles with poor vacuum (indicated by excessive venting and/or icing)
require more frequent monitoring (every 24 hours). Several factors influence the time
bulk vehicles can be left unattended, for example, liquid level, vacuum quality, and
vessel pressure. The risk management process should include risk controls that
regularly monitor bulk vehicles and operating product valves to maintain product
conditions (liquid levels and vessel pressure) at safe levels.

Ensure bulk vehicles that are left unattended are monitored using suitable procedures
that address vehicle and product variability to mitigate the potential hazards.
Recommended mitigations include the following:

1.

2.

3.

Monitor the liquid contents by taking pressure and level gauge readings every 8
hours until conditions are stable. If the liquid level is:

a) More than 200 kg (approximately 5000 cubic feet) of product and below the

trycock, risks are no different than normal operation. No action is needed.
NOTE: For oxygen trucks, add more oxygen if the level drops below 200 kg.

b) Less than 100 kg of product, then refer to item 2 below. For oxygen, items
2a to 2d apply, and for nitrogen and argon, items 2a, 2c - 2d applies.

c) If the product is close to or above the trycock, then refer to item 3 below.
This requires additional consideration for oxygen as noted in item 3b(i).

If the vessel is empty or may be empty within 48 hours, take the following actions:

a.

b.

For all trailers: Move the vehicle to a safe venting location without
touching or operating any product valves.

For oxygen trailers: Vent slowly using only the main vent valve
connected to the ullage volume (top of the vessel). Liquid valves
cannot be touched or operated until the pressure is below 2 bar(g).
For products other than Oxygen, venting can occur more vigorously
under controlled conditions.

. For all trailers: These vessels are “warm,” return to service using

the local first fill procedure, and warm tank fill procedure.

If the liquid level is close to or above the trycock level, the vessel may become

a.

hydraulically full (no ullage/vapor space above the liquid) from the expanding liquid
within 48 hours, and potentially vent liquid from the SRV. Perform the following
actions:

For vehicles fitted with pressure-regulating valves (PRVs) (also
known as road relief valves) set to maintain 2 percent ullage,
ensure that the PRV manual isolation valve is open so the PRV is
active to ensure 2 percent ullage volume is maintained.

For vehicles without a PRV, move them to a safe venting location
so they can be vented using the manual main vent valve to maintain

a 2 percent ullage volume.

NOTE: Moving the vehicle may cause liquid to escape from the SRVs. Vent down
the pressure slowly as there could be liquid coming out from the vent valve due
to expansion of liquid in the inner vessel and oveffilled condition.

i. Oxygen trailers: Manually vent oxygen vehicles slowly,
using only the main vent valve connected to the ullage
volume, until the liquid pressure is close to the filling
conditions. Monitor the level gauge to ensure the liquid
level is below the trycock.
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ii.  Nitrogen and argon trailers can be vented vigorously under
controlled conditions until the liquid level is below the
trycock.
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Disclaimer

All technical publications of AIGA or under AIGA’s name, including Codes of practice, Safety procedures and any other technical
information contained in such publications were obtained from sources believed to be reliable and are based on technical information and
experience currently available from of AIGA and others at the date of their issuance.

Where AIGA recommends reference to or use of its publications by its members, such reference to or sue of AIGA’s publications by its
members or third parties are purely voluntary and not binding.

Therefore, AIGA or its members make no guarantee of the results and assume no liability or responsibility in connection with the reference
to or use of information or suggestions contained in AIGA ‘s publications.

AIGA has no control whatsoever as regards, performance or non-performance, misinterpretation, proper or improper use of any information
or suggestions contain in AIGA’s publications by any person or entity (including AIGA members) and AIGA expressly disclaims any liability
in connection thereto.

AIGA’s publications are subject to periodic review and users are cautioned to obtain the latest edition.
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