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Types of Leak Detection Systems

\\\

y:
Non-Permanent
-Visual Inspection

-Aircraft Flyover

External Permanent \
LDS

-Fiber Optics
-Vapor and Liquid Sensing
-Acoustic Sensing
-Infrared

Internal Permanent
LDS

-Flow and Pressure Change
-Volume Balance
-RTTM
-Statistical Model
-Negative Pressure Wav
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Internal Leak Detection Systems

Volume Balance
A Essentially MeasurégolumericFlow In / Out of a pipeline section

Sequential Probability Ratio Test (SPRT)

A Based on Hypothesis testing method to identify leaks using inventory
compensated volume balance

A Calculates the ratio of probability between a leak / no leak situation

Negative Pressure Wave
A Relieson high speed pressure reading (>60 Hz)
A Fastresponse; can detect very small leaks and thefts

A Cost Effective
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SPRT Leak Detection System

Advantages

A Costeffective

A Lowfalsealarmrate

A Workseffectivelyundertransientand steadystate operations

A Compliantwith recommendedoractices APl 1130 and API 1149

Disadvantages

A Dependenton thequality of flow meters, SCADA artelecom
system
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SPRT Leak Detection System

Pipeline Inlets Intermediate Pump Station Block valves Pipeline Outlets

200 m- 200 km 200 m- 200 km 200 m-200 km

> > > >

FT PT PT PT PT PT PT FT
DT FT DT
R S | R N | S : SR R :
| | |
| 1
Logger/ }7 Loggef ] Loggef ’ Loggef
Controller Controller Controller Controller
4 . .
W Wireless/satellite/etc.
Server
N J — Legend
0 Flow metering
@ @ Density meter or interface detector
0 Pressure sensor
SCADA Flow computer (custody txr) or RTU (non-custody txr)
Translates data into standard OPC format
(OPC - open process control)
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Principles of ATMOS SPRT
SPRT: Sequential Probability Ratio Test  /(t)=In<g

Testing H, against H, at sample time t,

0=/ 9+ 22 € O-M- )

[. (t): The Corrected Flow Difference = Inlet Flow - Outlet Flow - Pressure Compensation

M = The mean corrected flow difference (normal Flow Diff for the pipeline)

DM=The leak size that we are seeking

The Apparent Leak Size = The current corrected flow difference i the mean corrected flow difference

The apparent leak size = l. (t) - M
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SPRt Working Example
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SPR't Working Example
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Negative Pressure Wave Flow Example

Fle Operabor “iews Processing Options Tools  Help

x|l

Horth33-B: 534.9255-568.3349 p=ig

Eastya-A: 534.2280-560 4458 psig

Morth33-B: 577 7717-672.2014 psig

Easta-A: 577 1945-572.5231 psig

Total Record
13:13:24 21-Sept 2011 - 21671459

Single Data File-13:46:6 21-Sept 2011 Running
et AJona

Senzor1: 62.9150 psigfs's
Senzord: 28,3819 pzigs's

I=4113.34

i/t=16.45
pre h=2.83

direction confirms a leak within pipeline

A1 TWE

4095
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Pressure record
overl hour 3
minutes

Pressure record

of 68seconds to
| be processed

Pressure output
of 68seconds
processed by
Algorithm 1

3-D pattern map
by Algorithm 2
Leak identified
by Algorithm 3 &

/| circled in white



Pressure Wave FlogiAccurate Theft Indicatior
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Why Ultrasonic®

imagination at work
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Comparison of Flow Technologies in LDS

Turbine |PD Coriolis | Ultrasonic
No moving parts - - + +
Measurement drift over time : - -+ +
No filters/strainers required - - + +
Viscosity independent - : + +
Flow profile independent - + + -
No Pressure drop - - - +
Bidirectional measurement : - + +
Advanced diagnostics - - + +
Piggability - - - +
Typical line sizes X MHEX MHEX MHENX HE
Externally Mounted Solution -
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LCT4 Installation
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