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VISTemp and  Temperature ball application in 
response analysis

• Tests in RISFIM project concludes

• that using worst position (at the pipe supports) gives most damage to the pipe system

• direct simulations (KFX) gives less damage compared to the temperature ball

• Temperature ball Placed “by purpose” at pipe supports, one by one, give conservative results
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VISTemp and  Temperature ball application in 
response analysis

• the Temperature ball is developed for use with 
smaller structures, but the model could also be 
used for screening of larger structures.

• Since the fire does not go through the proof deck 
(and the RISFIM model generates spheres 
unaffected by possible proof decks), the model 
must reflect that the structure is only exposed on 
the side where the fire occurs

• Note that the Worst Credible Temperature ball is 
recommended for screening
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General guidelines for fire resistant structures 

• With the slogan: “Good steel design is the best PFP”, this document will give hints how to enhance a 
structures ability to handle fires

• Negative effects of pfp:

• Is a relatively costly “paint”.

• Need to be maintained throughout the 
entire platform’s lifetime

• Welds cannot be checked for cracks. 
Means stricter fatigue life requirements

• Increases explosion loads

• Positive effects of robust structure

• Simplifies the construction phase

• Easier to modify since no PFP must
be removed

• Handles fires with durations longer
than what normal PFP is certified for



Example 8-leg topside

• The topside has a continuous strong main 
frame (note the continuous diagonals), which 
rests on all 8 legs. The modules (yellow and 
orange in the sketch) are resting on this 
(green) frame

• If one or more legs are removed, the 
continuous (green) frame will ensure load 
transfer to the remaining supports without 
failing. The modules on the top will therefore 
not be affected.



Example floater

• In contrast to fixed platforms, modules on a 
floater will be exposed to cyclic, sideways 
accelerations caused by the roll- and pitch 
movements of the floater caused by waves

• As a positive “side-effect”, the structure 
becomes stronger, and more robust in a fire 
situation.
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Guidelines for pressurized systems exposed to fire

• VISTemp has been utilized in combination with the RISFIM fire
risk model to calculate the frequency for exposure to the NORSOK
heat loads – results demonstrates the local peak incident heat fluxes are
reasonable

• A method with guidelines for probabilistic estimation of a specific peak heat
load has been outlined

• Furthermore, a method for probabilistic estimation of the global average
heat load has been suggested.  



Guidelines for pressurized systems exposed to fire

• a fire will generate localized fire loads towards exposed targets. 

• both the incident flux at a specific location and the global average heat load acting on a segment will vary 
throughout the fire following fire dynamics and the transient fed of the fire

• the actual transient behaviour of the heat loads may result in a very different response of the pressurized 
equipment compared to the suggested constant heat fluxes suggested by NORSOK S-001

• Therefore, the possibility to develop a methodology to derive specific heat loads for pressurized equipment has 
been executed in RISFIM



Guidelines for pressurized systems – local load

• It is found that the VISTemp model can provide basis for derivation of a risk-based methodology for specification 
local incident heat fluxes

• Based on the empirical data in RISFIM, a probabilistic study has been performed for the 8 generic modules

All VISTemp simulations for M132
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Guidelines for pressurized systems – local load



Guidelines for pressurized systems – local load

• the frequency for a heat load of 250 kW/m2 or higher arising at any point (now considering an 
exposed volume of 1 m3) at the installation is around 1·10-4 per year

• this is an upper estimate for the rupture frequency

• the estimate presumes that the hottest part of all fires generating incidents heat flux above 
250 kW/m2 (note: not all fires generate flux above 250 kW/m2) exposes process equipment

• it also presumes that all equipment rupture if the heat load exceeds 250 kW/m2

• overall, it is argued that a reasonable generic upper rupture frequency for a typical installation 
designed for an incident heat load of 250 kW/m2 is 5·10-5 per year

• upper estimate of the rupture frequency for a typical installation is less than 3·10-5 and 4·10-5 per 
year given a design incident heat load of 350 kW/m2 and 300 kW/m2 respectively



Guidelines for pressurized systems – local load

• The advanced generic probabilistic analysis presented confirms that 350 kW/m2 and 250 kW/m2 is 
a reasonable incident local heat loads that will ensure a robust design

• Despite the relatively high frequencies (< 10-4 per year) found in the generic study, it can be argued 
that a risk-based approach could justify a somewhat lower peak incident heat load than suggested 
by NORSOK S-001

• This is expected to be useful where only a few pipes or a small pipe segment is vulnerable to high 
heat loads in the area at hand

• On this basis, a probabilistic method utilizing the VISTemp method and the RISFIM frequency 
model has been established in RISFIM to justify a specific local load



Guidelines for pressurized systems – global load

• The global average heat load acting on typical segments in the generic modules has 
been investigated

• The simulations demonstrates that

• the global average heat load of 100 kW/m2 is a special case

• a leak rate less than 5 kg/s are unlikely to generate global average heat loads 
> 100 kW/m2

• the global average heat load will vary considerably with time according to the 
time-dependent behavior of the leak feeding the fire

• Based on the RISFIM frequency model, the NORSOK S-001 global average heat 
load corresponds to a frequency that is much less than 5·10-5 per year

• there is room for a methodology that enable optimization of the global 
average heat load without violating overarching requirements to fire safety

• a probabilistic method utilizing KFX (or any other applicable CFD tool) and 
the RISFIM frequency model has been established in RISFIM to justify a 
specific global load



Summary and further reading

• RISFIM reports are openly available

• The Temperature model is straight forward to implement as a 
software tool. In RISFIM project, we implemented the model in 
an Excel spreadsheet.

• Safetec will share reports upon request
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