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From: Burski, Raymond [mailto:RAYMOND.BURSKI@fpl.com]
Sent: Thursday, May 14, 2015 10:44 AM
To: Comar, Manny
Cc: Franzone, Steve; Maher, William; Orthen, Richard
Subject: FSAR Subsection 2.2.3.1.1.7 equation

Manny,
Below are responses to the questions you discussed with Steve concerning the FSAR Subsection 2.2.3.1.1.7 equation.
Please let me know if there is
Question 1: Use of molecular weight of 19.5 versus 16.
Response: Natural gas is mainly comprised of methane (approximately 80%); the remaining components can include
ethane, nitrogen, propane, etc. For the explosion (non-traveling, instantaneous ignition vapor cloud) analysis, the
methodology to determine the mass exiting the pipeline was used following the reference in the calculation, (Crowl and
Louvar). This reference is the Chemical Process Safety: Fundamentals with Applications book. This reference provides a
more representative molecular weight of 19.5 for natural gas and was used for this analysis versus a molecular weight of
16 specific to methane. Below is an excerpt of the table from this reference with the associated molecular weights
highlighted. (The molecular weight value for natural gas is consistent with the cited source—Flow of Fluids Through
Valves, Fittings, and Pipe, Technical Paper No. 410 (crane)
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Question 2: Provide reasoning for use of 5 seconds in determining the mass of gas released. The following is an excerpt
from the calculation as explanation:
Response: “Upon a complete pipeline rupture, the release rate of the gas (Ib/s) will initially be very large, but within
seconds the release rate will drop to a fraction of the initial release rate (Jo and Crowl). Therefore, to estimate the
amount of gas discharged for an instantaneous release, the maximum discharge rate is conservatively assumed to occur
for a period of 5 s. This duration maintains the intent of the instantaneous detonation as applied in the TNT analysis any longer and atmospheric dispersion effects will predominate resulting in a traveling vapor cloud - while maximizing
the amount of gas released for the TNT analysis. This is also a conservative assumption given that the discharge rate will
begin to decrease significantly immediately after the break occurs (Jo and Crowl). The amount of gas released is then
determined by
Mass (Ib) = Qmax (Ib/s) x time (s)”
The reference (Jo and Crowl) is: Jo, Y-D, and Crowl, D.A., "Individual Risk Analysis of High-Pressure Natural Gas
Pipelines," Journal of Loss Prevention in the Process Industries, Vol. 21, pgs 589-595,
2008.
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