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What are Perfluorocarbon Tracers (PFTs)?

IV VS VS Vi
N e AT @Y

= = F = F CFs

1,2-PDMCH 1,3-PDMCH 1,4-PDMCH

"/ \
F F
F F

A/
x

PMCH



Properties of PFTs

Non-Toxic
Non-Flammable
nsoluble in Water

Highly volatile

High chemical stability
Doesn’t contribute to photochemical air pollution
or stratospheric ozone depletion

Low background concentration
1 — 10 fL/L, parts in 10> (ppQ)



Fun Parts Per Quadrillion Comparisons

One postage stamp on a letter the size of
California and Oregon combined

One mile on a journey of 170 light years

One human hair out of all of the hairs on all the
heads of all the people in the world



PFT Uses

Location of dielectric fluid filled cable leaks
Subsurface barrier integrity

Atmospheric dispersion

Oil and gas well tracing



Why Use PFTs for Leak Detection?

Freezing and pressure testing Is expensive
and time consuming

Pipe must be de-energized

_arge areas need to be excavated

_eak detection can take weeks

PFT method reduces impact and increases
cost savings

No de-energization required

Can pinpoint leaks to within a few feet

Leaks have been found within hours



How do we detect leaks using PFTs?

Tracers are added to oil which iIs fed into cable
systems

When a leak occurs, olil leaks into the
environment

PFTs permeate into the atmosphere

Analytical equipment is used to detect PFTs and
pinpoint leaks



How do we detect PFITs?

Tracer Analyzer System

Tracer Analyzer Gas Chromatograph



Tracer Analyzer
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Tracer Analyzer Features

Detects ambient tracer concentrations (fL/L)
Designed for a mobile environment
Automatically alarms when a leak is detected
Near real-time analysis

GPS tracking of leak status

Gas chromatograph allows direct injection
of oll and bag samples



How the Tracer Analyzer works

Vacuum pump samples ambient air

PFTs are trapped, concentrated, and
desorbed to a gas chromatograph for analysis

The ECD detector is sensitive to halogens and
detects very low tracer concentrations

Analyzer software graphs the data

GPS system tracks leak status



How the Tracer Analyzer works
Multidimensional Chromatography

PDMCH
Removed from Background




Tracer Software

@ User friendly software

@ Carrier gas pressure
alarms

@ Monitor trap states
® Set baseline

® Choose continuous or
single sampling




Tracer Software
Near Real Time Analysis

PDMCH
Data point every
100 secC’s




Tracer Software

Advance Selectivity
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Tracer Software

Data Analysis

Peak Selection
Limit Bars Sample Data

Overlay

Trap 2

711~
x00
1900 -
2900
1w
000 -
1%0
1400
100
130~
100

8
:

SEEER

2 BN
= 8 8 S

20 250 30 10 430 450 %0 30 &0 630 70 190 890
Tore




Tracer Software
Leak Detection
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Tracer Software
GPS Integrated Data Analysis
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Tracer Software
Data Analysis
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Detecting Leaks in the Field

® High pressure feeder leak detected based on
pressure changes
® 4 Tracer Analyzer units ready to be deployed

® Feeder route is followed until leak is detected




Detecting Leaks in the Field
Leak Finding Process




Detecting Leaks in the Field
PFT Analysis - Initial Leak Detection

%
|
|
" 'hl'llNH

W ||Il|"'III | |
"'vJ e v.l "'U-J ed
T L Ty L] i




Detecting Leaks in the Field
PFT Pinpointing/Bag Samples

Once general area of leak is located, must barhole to
pinpoint leak location

Alir Is aspirated into sealable bags

Bag samples analyzed directly on
gas chromatograph




Detecting Leaks in the Field
PFT Bell Curve Theory

OO0 OO0 OO0
OO0 OO0 OO
OO0 OO0 OO0
OO0 OO0 OO
OO0 OO0 OO
OO0 OO0 OO

O OO0 bWC OO0 00 OYOWC O .YOWO ofe) o : QO] '0(0““70 O VOWOYO O 0L




Detecting Leaks in the Field
PFT Bag Samples - Bell Curve
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Detecting Leaks in the Field
PFT Detection Problems - Low Signal

*Soil Density
*Frozen Ground
*Leak Rate
Leak Pooling
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Detecting Leaks in the Field

PFT Detection Problems
Leak Not Found After Digging

*Duct work / piping
*Subway
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Summary - PFT Benefits

Reduces environmental impact
Minimizes maintenance required

Leak detection times are usually hours, not
days or weeks

Saves money



Thank You!

Questions?





