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Multidisciplinary team 
review

Detail analysis of various 
credible scenarios

UG-140(A) REQUIREMENTS FOR SYSTEM DESIGN

Risk assessment of the 
credible overpressure 

scenarios 

Documentation that the 
overpressure event is not 
credible with the System 

Design features

Manufacturer’s data report to 
state the system is protected 

by System Design

For understanding of why there is 
no relief valve for this case

Include Non-normal modes of 
operation!

PHA / LOPA Signoff by PHA Leader and Lead 
Unit Engineer

OR

QUESTIONS CONCERNING VESSELS IDENTIFIED FOR AN EXTERNAL FIRE CASE
1. Is there a PSV available to the vessel when blocked in for maintenance outage?  Is it sized for external fire case? – if both are true, then likely 

best to leave as is

2. Is the bottom of the vessel more that 25 ft (7.6 m) above a potential pool of flammable liquid? – the limit of flame height from API 521

3. If the vessel is normally empty, will the MAWT be reached before the MAWP? – then fire case PSV not helpful

4. Is liquid normally in vessel during a maintenance outage (such as for wash out)?  And is there an engineering feature to ensure no liquid in 
the vessel during a maintenance outage? – difficult to prove

5. Are there engineering features, including slope of pad, dike, trench, and/or distance to nearest flammable liquid source, to ensure no 
flammable pooling under the vessel? – easy to measure and justify

6. Are there engineering features to ensure automatic extinguishing of fire under the vessel, including during a maintenance outage? – difficult 
to prove statistically to a PFD = 10-2

7. Does the vessels MAWP and MAWT make it inherently safe from external fire when considering the intensity and duration of the fire?

APPLICATION EXAMPLE

Two staff went to the plant and measured distances between vessels of concern,
measured height of vessels above grade/pad, and identified location of trenches.
Detailed drawings were reviewed for slope of the concrete pads.

Summary of alternative System 
Design considerations for one 
plant (13 vessels in question)
• 7 have sufficient distance and slope 

of pad and have a significant trench 
between the source vessel and 
target vessel

• 2 have relief valves between the 
process isolation valves that need a 
fire case relief valve datasheet; the 
relief valves appear to be large 
enough for the fire case

• 3 need a dike to preclude 
accumulation under the target 
vessel and the target vessel does 
not contain flammable liquid

• 1 needs deeper evaluation

Is liquid normally in vessel during a maintenance outage (such as for wash out) – And - Is 
there an engineering feature to ensure no liquid in the vessel during a maintenance 
outage?

Vessel is gas phase only and there is no credible reason to have liquid (including 
wash water/condensate) within vessel during a shut down when the vessel is 
isolated

This is the most difficult to validate to a Probability < 0.01 as the justification is all 
human error prevention

For the project shown here, the team decided NOT to use this alternative

Are there engineering features to ensure automatic extinguishing of fire under the vessel, 
including during a maintenance outage?

This is expensive to design and difficult to validate to a Probability < 0.01 as the justification

For the project shown here, the team decided NOT to use this alternative

CLOSING

Inherent safe design of 
pressure vessels can replace 

the need and requirement for 
a fire case relief valve

Code Case 2211-1 incorporated in UG-140 (a) can be used for evaluating Safety Design options
as an alternative for an External Fire Case relief valve for a pressure vessel; in addition to using
an SIF (of SIL 2 or greater) to eliminate one or more other relief scenarios, UG-140(b)

Though the rules for applying the Safety Design as an alternative to a fire case relief valve are
straightforward, the assessment takes several hours of team effort per scenario, once the team
is acquainted with the approach

EXEMPTIONS NOT ALLOWED BY TEAM

Applying Code Case 2211-1 (ASME, VIII, UG-140) 
to Endorse Alternatives to Fire Case Relief Valves
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