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1 Introduction



1. Introduction 1.1

1.1  Presenter / Team



1. Introduction 1.2

1.2  Objective

 Detect whether and when a pipe break occurs

 Using pressure noise analysis

 Detect where a pipe break occurs

 Using time domain analysis



1. Introduction 1.3

1.3  Subjects

 Pressure Noise Analysis

 Pressure Fluctuations

 Stochastic Baseline (at low frequencies) 

 Anomalous Shift (due to piping conditions)

 Pipe Break Incidents
 Happening in pipes and at valves etc.

 Similar effects as pipe narrowing



1. Introduction 1.4

1.4   Scenario Setup

 Upstream and downstream of the break point
 Pressure transmitters installed at both locations
 Resistance Temperature Detectors (RTDs) installed at both locations



1. Introduction 1.6

1.5  Methodology

 Theory

 Pressure wave propagation theory

 Noise analysis techniques

 Simulation & Experiment

 Different-size pipe-break simulations and tests

 High-frequency data collected from pressure transmitters and RTDs



2 Method



2. Method 2.1

2.1  Background

[Add background content here]

(Cao et cl., Leakage Detection and Localization of Fluid Pipeline Based on Elman Neural Network, 2020)



2. Method 2.2

2.2  Transient Modeling

 Concept: Uses real-time boundary conditions (e.g., pressure, flow rate) to solve governing fluid 
dynamics equations 

 Typical Approach: Insert time-dependent hydraulic events (like valve closures, pump trips, or 
sudden ruptures) 

 My Proposal: Assuming random noise and applying noise analysis



2. Method 2.3

2.3  Negative Pressure Wave (NPW)



3 Simulation and Results



3. Simulation and Results 3.1

3.1  Simulation setup

Key Assumptions:

1. Quasi-One-Dimensional Compressible Flow 
2. Linear Elastic Wave Propagation 
3. Pseudo-Steady State Friction Model 
4. Ergodic Gaussian White Noise Source 
5. Empirically Modulated Localized Turbulence 



3. Simulation and Results 3.2

3.2  Simulation Flowchart

[Add flowchart here]



3. Simulation and Results 3.3

3.3  Results



4 Test



MP6 MP4 MP3 MP5 MP2 MP1

0~20 
MPa

0~2 
MPa

0~240
kPa
3.5~10
MPa

0~13 
MPa

0~240 
kPa

0~62 
kPa





5 Future Work



5. Future Work 5.1

Threshold and Uncertainty Study

Validation

Sensor Fusion and Machine Learning
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