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About Me

& Future Electrical Engineer
Hobbies: Flag Football

ﬁFun Fact: | have a twin sister!
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Compressed Natural Gas (CNG)

o Advantages of natural gas as transportation fuel:
o Domestic availability
o Widespread distribution infrastructure
o Reduced gas emissions

O CO m p reSSed N atU l'a | G a S (C N G) |S m a d e Source: https://afdc.energy.gov/vehicles/hovv—do—natur[ali

gas-cars-work

by compressing natural gas down to less
than 1% of its original volume
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Risk Assessment 101

Risk assessment is the systematic overall process of Hazard Identification,
Risk Analysis and Risk Control.

Impact
Why /:g /t /h?pOftant? Low Medium High
Creates Awareness High

Prevents Catastrophes

, . Medium Medium Medium
Prioritizes Hazards
dentifies who may be at risk -
Meets legal requirements
Determines if current measures are adequate

Probability

Source: https://www.stakeholdermap.com/risk/risk-
assessment-matrix-simple-3x3.htm!
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Past Work at Sandia

 Hydrogen

O Hydrogen Risk Assessment Models (HyRAM) software is a free and open
source toolkit for simplified estimations of risk for gaseous hydrogen

- VUV HYRAM

HYDROGEN RISK ASSESSMENT MODELS

A Liquified Natural Gas (LNG)

 “Using Bayesian Methodology to Estimate Liquefied Natural Gas Leak
Frequencies” (April 2021)
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Methodology: Literature review

The first step on the project was the literature review in CNG:

o Components: Pipe, tank, heat exchanger, valves, hoses, loading arms,
compressor, flanges & gaskets, and joints

o Order-to-magnitude fractional leak areas (LA): 0.0001, 0.001, 0.01,
0.1 and 1.0

o Qualitative leak areas: “ very small leak”, “medium leakage”, “rupture’,
etc.
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Examples of Assumptions in Pipe’s data

Table 5. Failure frequencies of pipeline estimated with EGIG and BG Transco data

» (Conservative assumptions made with
gualitative description of leak sizes:

Failure causes Failure frequency of different hole size (1/year km)

Sl Medium Great » "“Great” was assumed to be the biggest
. 1:: "'” “‘* leak area we have (LA = 1.0)
Corrosion 7910 241078 81x 107 > “Medium” aﬂd “Sma”” were aSSIgﬂed
Ground movemen 10x10¢ 11x10° Lix10% the leak areas that followed (LA = 0.1

Othersfunknown 4.0 %1073 1.4 1073 5.4 %107 a n d LA — O . O ’I )
Total failure rate 21=10 6.8 =10~ 310x10

Pipeline: 1000 mm diameter, 50 bar operating pressure, 130 cm the depth of cover and located in a town > A n Ot h e r' e X a m p | e W a S W | t h t h e W O r' d

area. ponapr = 0.001e 418218562 o () 54w 1 % 18.77 ¢ 103 = 1.7 = 1075;

Coediam il = 0.001e +12-205 o 054 1 5 1877 » 1.03 — 2.2 x 10-5 “r'u ptu re”. |t Was assum ed tO be d

Pgrea £l = 0,001+ 2L 0 054 5 15 18.77 % 103 = 2.1 % 10°°,

Source: LA=1.0

https://www.sciencedirect.com/science/article/pii/S0304389405001688
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Methodology: Bayesian Model

Bayes' rule is defined by:

likelihood * prior

posterior = ,
scaling constant

Posterior being the final leak frequency distribution

Prior is current leak frequency distribution and /ikelihood is data
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Results of the Analysis

Violin plot of leak frequency (LF) distributions and data for pipes
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Next Steps and Future Work

« Continue the data research on the other components

« Update the Pipe’s data set whenever new data is available
« Perform the analysis on the other data sets

» Merge all the analysis into one script
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Thank you.




