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Introduction

Pipeline Pigs are dispatched through pipelines

to perform various functions:

: To clean the inner wall of the pipeline.

To swab the line freeof liquids.

To fill the line during testing stages.

To internally gauge the line geometricdly.

To insped the linefor internal corrosion.

4 For product separation - in multi-product
lines.

7. Miscdlaneous operations utili zing

~ conredionwith online maintenance

programs.
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Pigs may take the form of two, three, or four urethane cups which are mourted ona mandrel. Multi-
sedion mandrels - for inspedion puposes, paly pigs, cast urethane pigs, or spherical pigs.

Anytime that apig isintroduced into a pipeline, there ae uncertainties as to its where-abous. Many of the
problems asociated with pipeline operations, or maintenance may be dtributed to pigging operations.
When a pig becomes lost, or jammed, the major problem is the location d the pig with ahigh degreeof
acairacy.

During the last decade, there have been many companies who have produced devices which are intended
to asgst in tradkking pigsin bah land and marine operations. These devices take various forms:

a. Acousticd @
.,)))
b. Radiotransmittersi )D

c. Radioadive materid @

%
d. Noise makers *@

e. Magnetic §

Eacdh o these devices will work given the @rrect circumstances.



The Acoustic Device

The Radio Transmitter

A battery operated unit which is attached to
the pig.

In order to penetrate the pipe wall, whichis
anatural screen against radio signals, the
chosen frequency has to be extremely low.
The resultant signal through the pipe wall

is minute, and in consequence the receving
unit hasto be ultra sensitive.

The main dfficulties with this deviceare;

* Unit is battery operated therefore has a
limited operationd life.

*Very limited range.

* Impaossbleto operatein high electricd
interference aess.

* Requires continuows monitoring / legp
froging.

* No remote signali ng faciliti es.

Usually called a"pinger” asthis emits interrupted
aoustic signals. It has many benefitsin off shore
pipelines for defining the pig's passage through a general
area Its successhas been limited for the foll owing
reasons:

* Unit is battery operated, and therefore has alimited
operationd life.

* Poor position acairacy. Acoustics echoin all
diredions, andistherefore very difficult to pinpant.

* Requires aliquid interface and therefore caana be

i/ % utilizedinadry linei.e. gas pipeline.

* Cannat be utilized in land lines.

* Large physical size.

* Hazardous environment, vibration/ shock
* Must use orrect frequencies.

" The anourt of overburden over the pipelinewill prevent

the passage of audio signals.




Radioadive Materials

Radioadive Materials are encgpsul ated in a small
container housed within the body of the pig.

This methodis not recommended for the foll owing
reasons:

Possgble hedth hazard.

Posgble contamination d the pipeline.
Requires ahigh level of material to be dfedive,
handling difficulties.

Does nat al ow for remote monitoring, or
systemization.

Not aaceptable in most courtriesin the world.

Noise Makers

Probably the ealiest form of pig tradking. This
requires either a can type device or ametal
chain which makes anoise asthe pig travels
through the pipéline.

This method canna be recommended for the
foll owing reasons:

* The deviceis primitive, and nd conductive
with modern engineering pradices.

* |n order to deted its passage, it requires
labor to lay with an ear to the ground @ vent
post to listen for the pig

* In the event that the pig does becme stuck,
it canna be located.



The StarTrak Pigging Magnetic Pig System

The system consists of four el ements:

1. Pipeline Magnetic Pig

2. Station Magnetometer or Static.

3. Flux gate Gradiometer - Seach Instrument.
4. Port-a-Sig

Magnetic Pig:

The pig is designed as a magnetic drcuit with a
field strength sufficient to saturate the wall of the
pipe through which it is traveling.

The pig normally comprises of asted body which
houses the magnetic section, four urethane aups,
urethane spacers, anose plate designed to take
shock, and area locking plate.

The Magnetic drcuit may take the form of the
entire pig body, asin small size pigsor a @llarin
larger diameter pigs. The mllar is made up d two
mild sted discs with independent magnetic
modu es aroundthe center-line of the drcle.

The magnetic drcuit may be used in conjunction
with cast urethane pigs, pay pigs, or sphericd pigs.

Call uswe're dways ready

Station Magnetometers: The station a static magnetometers are remote field passage indicators which
allow the operator to trad the pig through sedions of line. These units not only indicae the pig's arrival
at that point, bu indicate dso the time of the event. An ouput from the unit can also give arelay closure,
thus providing for any number of ancill ary devices, i.e. radio telemetry, sona-aert (audio alarm), or inpu
into the dients SCADA network. Normally, indicaionis facilit ated by high intensity strobing beacon
which can be seen from long distances espedally from the ar, and at night. The station indicators may
take the form of either portable or permanent install ations, or in marine gpli cations, be sub sea or buoy
mourted. Add to this Satellit e communicaions and this unit will give our clients al the flexibili ty they
need.



Flux Gate Gradiometer: Thisinstrument provides avery esentia part of the total system, it is used to
locae the whereabous of apig shoud it become lost in aline. The gradiometer may take the form of a
portable hand held unt, a"fish" for off shore location d pipelines or magnetic pigs, or be used in
conjunctionwith an R.O.V. or with an airborne vehicle . The Flux Gate Gradiometer is designed to sense
magnetic fields which exist aroundall magnetic objects. These steady magnetic fields penetrate soil and
water, and so indicate the presence of magnetic objeds which may be buried, a hidden from view.

Two flux gate sensors are contained within a sensor tube with a spacing of typicdly of one haf meter and
are digned medianicdly to within two secnds. The sensor tube can either be detached, o mounted
diredly to an electronics housing which also consists of adisplay. The differencein the magnetic field
between the two sensors is presented onthe display which may take the form of either a meter movement,
or adigital display, and also can be used to drive aremote display or recorder. The devicelendsitself to
interfadng with various computers.

Port-a-Sig: Launch and receive dert. Thisinstrument complements the system as it was designed to be
used with or withou the other station devices andis ld as a pig alert devicewhich will respondto the
arrival or departure of a pig containing a small magnetic oollar or spacer. The unit, asits name suggestsis
completely portable, and can be used onany line size. It has the unique feature of being intrusive free, and
nat prone to corrosion either internally or externally as are other signaling devices. Thisinstrument not
only signalsthe arival or departure of apig, but can count the number of pigs andtimes.

A manual mode will ensure that the unit continues to be adivated, recording the times of the event, urtil it
isphysicdly turned off. In the auto re-set mode the unit will re-set itself normally 20 seconds to await the
arrival of further pigs. Port-A-Sig signals, by high intensity strobing beacon and also provide arelay
closure for integration into automatic systemsi.e., opening /closing valves.

The unit is powered by 12 vdts and can be used with lithium batteries or solar power.



Operations:

On Land:

Prior to the operation, alignment sheds shoud be studied in arder to chocse the best practicd locaion o
the static magnetometers. Where passble, areas of accessbility are the obviouslocaionto site the
stations. However, vulnerable places uch asroad crossngs, bends, rivers, andrailroad tradks shoud be
addressed. The static magnetometers are normally spaced at intervals of typicaly one mile or convenient
locaions. From alignment sheds one can oltain the exad linea location d stations. Dependent on
whether the propellant isaliquid, gas, or air, it shoud be possble to work out an estimated time for the
pigOs arrival at each location.

Theinstal ation d the static magnetometersis avery simple operation. The lineislocaed using a pipe
locator or gradiometer, and a depth measurement noted. A small 2" holeis augured just off the line of
pipe, asit isnot necessty to make dired contad with the pipe. The sensor tubeisinstalled namally 2-4
ft. abowve the line, and made firm, then the static heal is attached and the unit turned to the on pdasition.

It must be noted that in areas where the lineis buried deeply it isnat pradicd to use the static
magnetometers, and these areas sroud be monitored by the Gradiometer.

When all static magnetometers have been pasitioned, the pig may be launched. It will first passthe Port-a-
Sigwhichis sted at the pipe directly before it enters the ground. This ensures a satisfactory launch. The
Port-a-Sig will imm ediately respondby signaling the passage of the pig.



The operator will t hen kegp constant recordings of line presaure & both ends of the line. Asthe pig passes
eadt static, indicationwill be given alowing the ETA of the pig©s arrival at the next station to be up-
dated.

In the event that the pig becomes guck, the first indicaionwill be anincreasein presaure & the launch
trap andadeaeasein presaure a the receving trap. By timing the operation accurately, and correlating
this against known speed o the pig, it is posgble to cdculate the locaion d the obstructionto within 100
ft.

At this paint, an operator using aflux gate gradiometer will go to the aea, locate the line, and conduct the
seach for the pig. The Gradiometer will respond bah onthe visual display and by itsin-built audio
system. By excavation, the defed usually becomes apparent and can be mrreded.

Off shore:
Marine operations more skill onthe part of the operator both duing setup procedures, and pasitive
locaion d the defedive area. The operationis basicdly the same for offshore asit isonland.

Theline shoud be buoyed at strategic locations, and the marine magnetometer sensors install ed with
weights.

In order to oltain valuable information on hev the pig isrunning, it is advisable to set up two pants nea
to the launch. Thiswill provide akey asto haw the pig is traveling which may be used to asgst in the
event the pig gets jammed.

In the event the pig does gick, adiver equipped with a marine gradiometer can be used to determine the
exad locaion d the pig. In degper water, an R.O.V. mourted with gradiometer can be used to locate the

pig.



StarTrak Pigging Techndogy Inc.
Pipeline Systems & Servicein Katy Texas. U.SA.

We spedalizein aunique brand d services to the World-Wide Pipeline Industry. The uniquenessof
StarTrak stems from its in-house development of equipment, the speciali st training of employees, the
quality control of work and the shee desire to provide dients with a higher standard of workmanship than
any of the competition.

StarTrak has provided services and engineeing consulti ng throughou many parts of the world for both
land and marine pipeli ne faaliti es.

Asaresult of the extensive field services combined with research and development, which has been
caried ou by StarTrak©s engineeing staff, the mmpany is able to present aline of products which will
bring a new technicd dimension to the industry.

Services:

* Location - Profili ng - Computerized mapping of al buried pipeline and utili ty networks on land and
offshore

* River Crosgng Surveys - Full Profile - Electronic Utili zing StarTrak "One-Pass" system

* Detedable Pigging Operations - Land and Marine. StarTrak "Pathfinder" magnetic pigging system

* Detedion d pipeline intrusions and leaks.

* Pipeline Wrapping Evaluation - Computerized System Location d areas with poa wrapping

* Pipeline Engineering Efficiency Studies

Products:

- Urethane Scraper Cups

- Pipeline Pigs - Cleaning - Gauging - Detection Equipment

- Eledromagnetic Locaion Instruments - Magnetic Sensing Equipment - Flux gate Gradiometer
- Permanent Pig Monitoring Systems

- Port-a-Sig Nonintrusive Pig Monitoring Units
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