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MANAGEMENT OF RESPONSE TO
TRIGGERING EVENTS IN CONNECTION
WITH MONITORING FUGITIVE EMISSIONS

BACKGROUND

1. Field of the Invention

Implementations of various technologies described herein
generally relate to monitoring fugitive emissions and man-
agement of response to triggering events in connection with
monitoring fugitive emissions.

2. Description of the Related Art

Industrial plants that handle volatile organic compounds
(VOCs) sometimes experience unwanted emissions of those
compounds into the atmosphere from point sources, such as
smokestacks, and non-point sources, such as valves, pumps,
and/or vessels containing the VOCs. Emissions from non-
point sources typically occur due to leakage of the VOCs from
joints and/or seals and may be referred to herein as “fugitive
emissions”. Fugitive emissions from control valves typically
occur as leakage through the packing set around the valve
stem. Control valves used in demanding service conditions
involving large temperature fluctuations and frequent move-
ments of the valve stem commonly suffer accelerated dete-
rioration of the valve stem packing set.

The United States Environmental Protection Agency
(EPA) has promulgated regulations specifying maximum per-
mitted leakage of certain hazardous air pollutants, such as
benzene, toluene, 1,1,1-trichloroethane, from certain compo-
nents, e.g., control valves, punip seals, compressor agitators,
valves, pipe connectors and the like. As such, the regulations
require facility operators to perform periodic surveys of the
emissions from these components. The survey interval fre-
quency may be mounthly, quarterly, semiannual, or annual. 1f
the facility operator can document that a certain percentage of
the components with excessive leakage are below a pre-
scribed minimum, the required surveys become less frequent.
Thus, achieving a low percentage of leaking valves reduces
the number of surveys required per year, which may result in
large cost savings.

In addition to conducting the surveys, facility operators
may be required to comply with an array of regulatory, safcty
and commercial parameters. For example, facility operators
may be required to repair identified leaks on the components
and generate reports with proper codes in compliance regu-
latory, safety and commercial parameters. As another
example, facility operators may be required to maintain
proper calibration on the toxic vapor analyzers used to moni-
tor the leakage. Most, if not all, of the surveys and compliance

are typically performed manually by technicians. Unfortu- 5

nately, due to the wide array of compliance parameters, some
of these parameters are often not met.

SUMMARY

Implementations of various technologies described herein
are directed to a method for managing a response to a trig-
gering event in connection with a fugitive emissions monitor
of a component. In one implementation, the method may
include determining whether an input is a triggering event. If
the input is a triggering event, then a message regarding the
triggering event and one or more actions to remedy the trig-
gering event may be displayed. The method may further
include displaying one or more queries to conlirm that the
actions have been completed.

In another implementation, the method may include
receiving a signal from a toxic vapor analyzer for analyzing
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fugitive emissions, determining whether the signal qualifies
as a triggering event, and displaying one or more actions to
remedy the triggering event.

In yet another implementation, the method may include
receiving an input based on an observation of a component
being monitored for fugitive emissions or the environment
surrounding the component, determining whether the input
qualifies as a triggering event, and displaying one or more
actions to remedy the triggering event.

In still another implementation, the method may include
monitoring an amount of time that that has lapsed during the
fugitive emissions monitor, determining whether the amount
of time that has lapsed exceeds a predetermined value, and
displaying a message indicating that the amount of time that
has lapsed has exceeded the predetermined value, if the
amount of time that has lapsed has exceeded the predeter-
mined value.

In still yet another implementation, the method may
include measuring a temperature of an environment in which
the component is disposed, determining whether the mea-
sured temperature qualifies as a triggering event, and if the
measured lemperature qualifies as a riggering evenl, then
displaying a message indicating the triggering event and one
or more actions to remedy the triggering cvent.

In still another implementation, the method may include
receiving a signal from the toxic vapor analyzer, determining
whether the toxic vapor analyzer is in condition ready to be
used based on the signal, and if the toxic vapor analyzer is not
in condition ready to be used, then displaying one or more
actions to be taken to put the toxic vapor analyzer in condition
ready to be used.

The above referenced summary section is provided to
introduce a selection of concepts in a simplified form that are
further described below in the detailed description section.
The summary is not intended to identify key features or
essential features of the claimed subject matter, nor is it
intended to be used to limit the scope of the claimed subject
matter. Furthermore, the claimed subject matter is not limited
to implementations that solve any or all disadvantages noted
in any part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

Implementations of various technologies will hereafter be
described with reference to the accompanying drawings. It
should be understood, however, that the accompanying draw-
ings illustrate only the various implementations described
herein and are not meant to limit the scope of various tech-
nologies described herein.

F1G. 1 illustrates a schematic diagram of an environment in
which various technologies and techniques described herein
may be implemented.

FIG. 2 illustrates a schematic diagram of a computer sys-
tem that may be used in connection with implementations of
various technologies described herein.

FIG. 3 illustrates a schematic diagram a handheld PC in
which various technologies and techniques described herein
may be implemented.

FIG. 4 illustrates a [low diagram ol a method [or managing
a response to a triggering event in connection with a fugitive
emissions monitor in accordance with implementations of
various technologies and techniques described herein.

FIG. 5 illustrates a schematic diagram of a technician using
a handheld PC having the triggering event monitoring pro-
gram that operates in accordance with one implementation
described with reference to F1G. 4.
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FIG. 6 illustrates a schematic diagram of a technician using
a handheld PC having the triggering event monitoring pro-
gram that operates in accordance with another implementa-
tion described with reference to FI1G. 4.

DETAILED DESCRIPTION

The discussion below is directed to certain specific imple-
mentations. It is to be understood that the discussion below is
only for the purpose of enabling a person with ordinary skill
in the art to make and use any subject matter defined now or
later by the patent “claims” found in any issued patent herein.

The following paragraphs generally describe one or more
implementations of various techniques directed to managing
a response 1o a triggering event in connection with a fugitive
emissions monitor. In one implementation, a user, such as a
technician, may use a probe to obtain an air sample from a
component. [he air sample may be transferred to a toxic
vapor analyzer (TVA). which may then analyze, determine a
parts per million (PPM) level corresponding to the air sample,
convert the PPM level to a binary signal and send the signal to
ahandheld personal computer (PC), which contains a trigger-
ing event monitoring program. The triggering event monitor-
ing program may then determine whether the binary signal
qualifies as a triggering event. If it does, then the even moni-
toring program will display a message on the handheld PC
indicating the triggering event and the steps that need to be
taken to remedy the triggering event.

The various technologies and techniques for managing a
response to a triggering event in connection with a fugitive
emissions monitor in accordance with various implementa-
tions are described in more detail with reference to FIGS. 1-6
in the following paragraphs.

FIG. 1 illustrates an environment 100 in which various
technologies and techniques described herein may be imple-
mented. The environment 100 includes a computer system 10
that may include various applications and/or programs for
managing and storing information pertaining to fugitive
emissions dctection. The computer system 10 will be
described in more detail with reference to FIG. 2. The com-
puter system 10 may be in communication with a handheld
personal computer (PC) 20, which may commonly be
referred to as a personal digital assistant (PDA). The handheld
PC 20 will be described in more detail with reference to FIG.
3. In one implementation, the computer system 10 may be in
communication with the handheld PC 20 through a wireless
network, which may include Bluetooth technology, Spread
Spectrum, Broadband, Wi-Fi and the like.

The handheld PC 20 may be in communication with a toxic
vapor analyzer (TVA) 30, which may be configured (o detect
volatile organic chemicals, emissions gases, nitroaromatics,
chemical warfare agents and the like. In one implementation,
the TVA 30 is TVA-1000 available from The Foxboro Com-
pany out of Massachusetts, USA. However, it should be
understood that some implementations may use other types of
TVA’s. The TVA 30 may include a probe 40 for receiving an
air sample from a component 50, such as control valves,
pump seals and the like. The TVA 30 may be in communica-
tion with the handheld PC 20 through a wireless network,
which may include Bluetooth technology, Spread Spectrum,
RBroadband, Wi-Fi and the like.

F1G. 2 illustrates the computer system 10 in more detail in
accordance to implementations of various technologies
described herein. The computer system 10 may include a
central processing unit (CPU) 221, a system memory 222 and
a system bus 223 that couples various system components
including the system memory 222 to the CPU 221. Although
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only one CPU is illustrated in FIG. 2, it should be understood
that in some implementations the computer system 10 may
include more than one CPU. The system bus 23 may be any of
several types of bus structures, including a memory bus or
memory controller, a peripheral bus, and a local bus using any
of a variety of bus architectures. By way of example, and not
limitation, such architectures include Industry Standard
Architecture (ISA) bus, Micro Channel Architecture (MCA)
bus, Enhanced ISA (EISA) bus, Video Electronics Standards
Association (VESA) local bus, and Peripheral Component
Interconnect (PCI) bus also known as Mezzanine bus. The
system memory 222 may include a read only memory (ROM)
224 and a random access memory (RAM) 225. A basic input/
output system (BIOS) 226, containing the basic routines that
help transfer information between elements within the com-
puter system 10, such as during start-up, may be stored in the
ROM 224.

The computer system 10 may further include a hard disk
drive 227 for reading from and writing to a hard disk, a
magnetic disk drive 228 for reading from and writing to a
removable magnetic disk 229, and an optical disk drive 230
for reading from and writing to a removable optical disk 231,
such as a CT) ROM or other optical media. The hard disk drive
227, the magnetic disk drive 28. and the optical disk drive 230
may be connected to the system bus 223 by a hard disk drive
interface 232, a magnetic disk drive interfuce 233, and an
optical drive interface 234, respectively. The drives and their
associated computer-readable media may provide nonvolatile
storage of computer-readable instructions, data structures,
program modules and other data for the computer system 10.

Although the computer system 10 is described herein as
having a hard disk, a removable magnetic disk 229 and a
removable optical disk 231, it should be appreciated by those
skilled in the art that the computing system 100 may also
include other types of computer-readable media that may be
accessed by a computer. For example, such computer-read-
able media may include computer storage media and com-
nmnication media. Computer storage media may include
volatile and non-volatile, and removable and non-removable
media implemented in any method or technology for storage
of information, such as computer-readable instructions, data
structures, program modules or other data. Computer storage
media may further include RAM, ROM, erasable program-
mable read-only memory (EPROM), electrically erasable
programmable read-only memory (EEPROM), flash memory
or other solid state memory technology, CD-ROM, digital
versatile disks (DVD), or other optical storage, magnetic
cassettes, magnetic tape, magnetic disk storage or other mag-
netic storage devices, or any other medium which can be used
to store the desired information and which can be accessed by
the computer system 10. Communication media may embody
computer readable instructions, data structures, program
modules or other data in a modulated data signal. such as a
carrier wave or other transport mechanism and may include
any information delivery media. The term “modulated data
signal” may mean a signal that has one or more of its charac-
teristics set or changed in such a manner as to encode infor-
malion in the signal. By way of example, and not limitation,
commuuication media may include wired media such as a
wired network or direct-wired connection, and wireless
media such as acoustic, RF, infrared and other wireless
media. Combinations of any of the above may also be
included within the scope of computer readable media.

A number of program modules may be stored on the hard
disk, magnetic disk 229, optical disk 231, ROM 224 or RAM
225, including an operating system 235, a fugitive emissions
management program 236, tugitive emissions parameters
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237, fugitive emissions recordings 238 and calibration
records 239. The operating system 35 may be any suitable
operating system that may control the operation of a net-
worked personal or server computer, such as Windows® XP,
Mac OS® X, Unix-variants (e.g., Linux® and BSD®), and
the like. The fugitive emissions management program 236
may be configured to manage the fugitive emissions paran-
eters 237, the fugitive emissions recordings 238 and the cali-
bration records 239. The fugitive emissions parameters 237
may be based on client specifications, safety hazards param-
eters, risk management parameters and regulatory/compli-
ance prolocols. The calibration records 239 may include cali-
bration records for TVA’s.

A user may enter commands and information into the com-
puter system 10 through input devices such as a keyboard 240
and pointing device 242, The input devices may be connected
to the CPU 221 through a serial port interface 246 coupled to
system bus 223, but may be connected by other interfaces,
such as a parallel port, game port or a universal serial bus
(USB). A monitor 247 or other type of display device may
also be connected to system bus 223 via an interface, such as
a video adapter 248.

Further, the computer system 10 may operate in a net-
worked environment using logical connections to one or more
remote computers, such as a remote computer 249, Although
the remote computer 249 is illusirated as having only a
memory storage device 250, the remote computer 249 may
include many or all of the elements described above relative
to the computer system 10. The logical connections may be

any connection that is commonplace in offices, enterprise- !

wide computer networks, intranets, and the Internet, such as
local arca network (LAN) 251 and a wide arca network
(WAN) 252.

When using a LAN networking environment, the computer
system 10 may be connected to the local network 251 through
a network interface or adapter 253. When used in a WAN
networking environment, the computer system 10 may
include a modem 254, wireless router or other means for
establishing communication over a wide area network 252,
such as the Internet. The modem 254, which may be internal
or external, may be connected to the system bus 223 via the
scrial port interface 246. In a networked environment, pro-
gram modules depicted relative to the computer system 10, or
portions lhereol, may be stored in a remote memory storage
device 250. It will be appreciated that the network connec-
tions shown are exemplary and other means of cstablishing a
communications link between the computers may be used.

The remote computer 249 may be another personal com-
puter, a server, a router, a network PC, a peer device or other
common network node. In one implementation, the remote
computer 249 may be the handheld PC 20 described with
reference to FIG. 1. As such, the handheld PC 20 may include
many or all of the elements described above relative to the
computer system 10. For example, in FIG. 3, the handheld PC
20 is illustrated as having a CPU 321, a system memory 322
and a system bus 323 that couples various system components
to the CPU 321. The system memory 322 may include a read
only memory (ROM) 324 and a random access memory
(RAM) 325. The handheld PC 20 may further include a hard
disk drive 327 for reading from and writing to a hard disk. The
hard disk drive 327 may be connected to the system bus 323
by ahard disk drive interface 332. One difference between the
compuler system 10 and the handheld PC 20 is the various
programs stored in memory. For example, the handheld PC 20
may include a fugitive emissions monitoring program 310
and a triggering event monitoring program 320. The fugitive
emissions monitoring program 310 may be configured to
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identify the various componennts to be tested and accept read-
ings from the TVA 30. L'he triggering event monitoring pro-
gram 320 may be configured to manage responses to trigger-
ing events. The operation of the fugitive emissions
monitoring program 310 and a triggering event monitoring
program 320 will be described in more detail in the following
paragraphs with reference to FIG. 4.

FIG. 4 illustrates a Qow diagram of a method 400 for
managing a response to a triggering event in connection with
a fugitive emissions monitor in accordance with implemen-
tations of various technologies and techniques described
herein. It should be understood that while the flow diagram
indicates a particular order of execution of the operations, in
some implementations, the operations might be executed in a
different order. In one implementation, the method 400 may
be performed by the triggering event monitoring program
320.

Al step 410, a signal may be received by the handheld PC
20 from the TVA 30. The signal may be generated by the TVA
30 in response to receiving an air sample collected by the
probe 40. Further, the signal may be transmitted wirelessly
from the TVA 30 to the handheld PC 20. The air sample may
be collected from a leak interface on a component, such as a
control valve, pump seal and the like. In one implementation.
upon receipt of the air sample, the TVA 30 may analyze the air
sample, determine a parts per million (PPM) level for the air
sample, convert the PPM level to a binary signal and send the
binary signal to the triggering event monitoring program 320.
The triggering event monitoring program 320 may then for-
ward the binary signal to the fugitive emissions monitoring
program 310.

At step 420, a determination is made as to whether the
received signal qualifies as a triggering event. If the signal is
determined as a triggering event, then the monitoring process
is stopped and a message with a set of actions to remedy the
triggering event may be displayed (step 430). In one imple-
mentation, the triggering event monitoring program 320 may
communicate with the fugitive emissions monitoring pro-
gram 310 to halt the monitoring process. At step 440, the
triggering event monitoring program 320 may prompt a user,
such as a technician, to contirm that the actions displayed in
the previous step have been performed. Al step 450, the moni-
toring process may be resumed. The triggering event moni-
toring program 320 may communicate with the fugitivc emis-
sions monitoring program 310 to resume the monitoring
process.

In one implementation, if the received binary signal does
not qualify as a triggering event, then the triggering event
monitoring program 320 forwards the binary signal to the
fugitive emissions monitoring program 310, which records
the date, time and the corresponding PPM reading of the
binary signal. On the other hand, if the received binary signal
qualifies as a triggering event, then the triggering event moni-
toring program 320 forwards the actions that have been per-
formed to remedy the triggering event to the fugitive emis-
sions monitoring program 310 along with the binary signal.

The [ollowing table illustrates a number of (riggering
events, messages corresponding to those triggering events
and a set of actions to remedy those triggering events.

Triggering Event Message Actions
PPM level cormres- Leak! Specific steps based
ponding to signal ex-  Report leak on client location
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Triggering Event

Message

Actions

ceeds a predctermined
PPM level, e.g., 500
PPM

No signal trom TVA

Background PPM level
exceeds a predeter-
mined value

Exceeds a predeler-
mined PPM level, e.g..
10,000 PPM, for
HRVOC

PPM level of a
predetermined number
of components is be-
low a predetermined
vilue

A numnber of
compouents in an area
of a facility have ex-

TVA malfunction
Background PPM level
exceeds maximum value
Leak!

Report leak

Notify client/supervisor

Leaks!

Report to client/
supervisor

and specifications

Took for Aame out,
dead battery of
TVA, H; refill
Notify client/
supetvisor and ob-
tain signature
Nolily clienv
supervisor and
obtain signature

Notify client/
supervisor and
obtain signarure

Stop monitoring
Report to client’
supervisor

ceeded a predeter-
mined PPM level

FIG. 5 illustrates a schematic diagram of a technician 500
using a handheld PC 510 having the triggering event moni-
toring program 520 that operates in a manner described with
reference to FIG. 4. The technician 500 may use a probe 530
to obtain an air sample from a component 540. The air sample
may then be transferred to a toxic vapor analyzer (TVA) 550
attached to the back of the technician 500. The TVA 550 may
then analyze the air sample, determine a parts per million
(PPM) level for the air sample, convert the PPM level to a
binary signal and send the binary signal to the handheld PC
510. The binary signal may then be processed according to the
steps described with reference to FIG. 4.

In one implementation, referring back to step 410, the
triggering event monitoring program 320 may receive a
manual input from the technician, rather than a signal from
the TVA 30. The manual input may be based on an observa-
tion by the technician. Examples of such observation include
audio visual olfactory (AVO) detection, open-ended line
(OEL) detection, leaker tag, an alarm and the like. For such
examples, the actions to remedy the triggering events may
include requiring some input regarding the type and location
of the observation, sending a notification to the client/super-
visor and obtaining a signature.

FIG. 6 illustrates a schematic diagram of a technician 600
using a handheld PC 610 having the triggering event moni-
loring program 620 that operates in a manner described with
reference to FIG. 4 and the above paragraph. The technician
600 may manually cnter an input into the handheld PC 610 in
response to his observation of the environment surrounding a
component 630. In response to receiving the input, the trig-
gering event monitoring program 620 may determine whether
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the input qualifies as a triggering event. If the input is a
triggering event, then (he triggering event monitoring pro-
gram 620 may display the steps to be taken to remedy the
triggering event.

In another implementation, referring back to step 420, in
lieu of making a determination of a triggering event based on
a signal from the TVA 30, a determination of the (riggering
event may be made based on time. The following table pro-
vides examples of triggering events based on time.

Triggering Event Message Actions

Monitoring time for a
component exceeds a
predetermined amount of
time

Deployment time ex-
ceeds a predetermined
amount of time

Allotted time to obtain a
work permit exceeds a
predetermined amouut of
time

Allotted time for lunch or
break excecds a
predetermined armount of
time

Monitoring time
exceeds maximum time

Report excess time

Deployment time
exceeds maximum time

Report excess time

Time to obtain work
permit exceeds maximum
time

Report excess time

Lunch or break time
cxceeds maximum time

Report excess time

In yet another implementation, the determination of the
triggering event may be based on climate, e.g., temperature.
For example, a message may be displayed to the user with
instructions to avoid a heat stroke or a frost bite. In this
implementation, the user may be asked to provide informa-
tion regarding the climate conditions. The triggering event
monitoring program may then display certain steps to be
taken to remedy the climate conditions.

In still yet another implementation, the triggering event
monitoring program 620 may be configured to determine
whether the TVA 30 has been properly calibrated. As such, at
the beginning of each day, the calibration record of the TVA
30 may be transmitted wirelessly to the handheld PC 20. The
triggering event monitoring program 620 may then determine
whether the calibration record meets the calibration require-
ments for that particular TVA 30. If it is determined that the
calibration record does not meet the calibration requirements,
then the triggering event monitoring program 620 may dis-
play a message indicating to the technician that the TVA 30
has not been properly calibrated and the steps that need to be
taken to properly calibrate the TVA 30.

In other implementations, the triggering event monitoring
program 620 may be configured to confirm a number of
factors or events associated with the TVA 30 or the fugitive
emissions monitor. The table below provides a number of
possible events that may be determined using the triggering
event monitoring program 620.

Triggering Events

Message Actions

Technician selects a TVA
that does nol include PID

Select TVA with PID
capabilities.

Prevent technician from
using selected analyzer

mode if needed for
assigned components.

Drift assessment for TVA
does not match

requirements

Recalibrate TVA for
proper drift assessment

Improper drift assessment
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Triggering Events

Message

Actions

Technician atteinpts to
transfer monitoring data
before conducting an end-
ot-day drift assessment.
No receipt of signal
corresponding to
technician code

No input for confirming
date/time on handheld PC

No input for confirming
TVA identification number
Selection of a component
located in a confined
space

Selection of a component
that is dilfeult to monitor

Selection of a component
that requires a ladder

Selection of a component
that requires a man lift

Selection of a component
that requires a crane

Selection of a component
that requires a scaffold

Selection of a component
that requires a harness
and lanyard

Selection of a component
that was previously
labeled as difficult to find
(DTF) and determined as
a triggering event

Tech is injured

Technician has begun
monitoring a component

A leak is identified ona
compouent having a
diameter greater than a
predetermined value

End-of-day drift
assessnlent is required
before transferring

No technician code

Date/time on handheld PC
must be confirmed before
deployment
No TVA ID

Display site specific
protocol for monitoring
components in confined
spaces

Display site specific
protocol for monitoring
difficult to monitor
component

Display site specific
protocol for monitoring
components with a ladder
Display site specific
protocol for monitoring with
a man hift

Display site specific
protocol for monitoring with
a crane

Display site specific
protocol for monitoring with
a scaffold.

Display site specific
protocol for monitoring with
a harness and lanyard.
Component need

resolution

Display site specific
protocol for first aid
treatment and map of first
aid station

Status bar indicating the
amount of time that has
lapsed and the minimum
amount of time required
Monitor longer and status
bar is reset to capture
additional time

Perform drift assessment

Enter technician code

prior to deployment

Confirm date/time on

handheld PC

Enter TVA ID before

deployment

Obtain signature of their

fire watch.

Confirm protocol
standards

Confirm protocol
standards

Confirm protocol
standards

Confirm protocol
standards

Confirm protocol
standards

Confirm protocol
standards

Conlfirm location and

status of component

Record type of first aid
obtained, details of injury,

and person to whom

reported

Cannot save reading until
minimum time has been

met

Cannot save reading until
additional monitoring time

has been met

Various implementations described herein are configured

to identify triggering events and guarantee technician aware-
ness of the triggering events by intervening in the operation of
the underlying program and displaying a pre-set array of
alerts, instructions and action steps to be taken. In this man-
ner, various implementations described herein may ensure
proper assessment of the triggering events on the part of the
technician by prompting the appropriate response to an array
of questions and then comparing the responses given against
the set of appropriate responses. In addition, various imple-

mentations described herein may ensure sufficient documen- 4

tation of the assessment and the required action steps. The
alert, awareness and assessment loop may ensurc the techni-
cian's proper response to a triggering event according to a
previously designated set of protocols, instructions, check-

lists and/or timelines. Various implementations described 63

herein may also document the successful completion of each
step along with the technician’s assessment of any relevant

circumstance associated with the triggering events and follow
up steps. In the end, the triggering event monitoring prograni
may report the circumstances and final result of each inter-
vention to a software program that enables management to
review and respond appropriately to each intervention.

It should be understood that the various technologies
described herein may be implemented in connection with
hardware, software or a combination of both. Thus, various
technologies, or certain aspects or portions thereof, may take
the form of program code (i.e., instructions) embodied in
tangiblc media, such as floppy diskettes, CD-ROMs, hard
drives, or any other machine-readable storage medium
wherein, when the program code is loaded into and executed
by a machine, such as a computer, the machine becomes an
apparatus for practicing the various technologies. In the case
of program code execution on programmable computers, the
computing device may include a processor, a storage medium
readable by the processor (including volatile and non-volatile
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memory and/or storage elemeunts), at least one input device,
and at least one output device. One or more programs that
may implement or utilize the various technologies described
lierein may use an application programming intertace (API),
reusable controls, and the like. Such programs may be imple-
mented in a high level procedural or object oriented program-
ming language to communicate with a computer system.
However, the program(s) may be implemented in assembly or
machine language, if desired. In any case, the language may
be a compiled or interpreted language, and combined with
hardware implementations.

While the foregoing is directed to implementations of vari-
ous technologies described herein, other and further imple-
mentations may be devised without departing from the basic
scope thereof, which may be determined by the claims that
follow. Although the subject matter has been described in
language specific to structural features and/or methodologi-
cal acts, it is to be understood that the subject matter defined
in the appended claims is not necessarily limited to the spe-
cific features or acts described above. Rather, the specific
features and acts described above are disclosed as example
forms of implementing the claims.

What is claimed is:

1. A method for managing a response to a fugitive emis-
sions monitor of a component, comprising:

determining whether a signal from a toxic vapor analyzer

(TVA) has been received;

if no signal from the TVA has been received, then deter-

mining that the TVA has malfunctioned;
displaying a message indicating that the TVA has malfunc-
tioned due to a flame out and a first instruction to deter-
mine the status of a flame inside the TVA; and

displaying one or more queries to confirm that the first
instruction has been performed.

2. The method of claim 1, wherein the signal is a binary
signal.

3. The method of claim 1, further comprising displaying a
second instruction to determine the status of a battery of the
TVA.

4. The method of claim 1, further comprising displaying a
third second instruction to refill the TVA with H,.

5. The method of claim 1, further comprising displaying a
sccond instruction to provide a remedy for addressing the
flame out.

6. A method for managing a response lo a fugitive emis-
sions monitor of a component, comprising:

determining whether a parts per million (PPM) level of an

air sample detected by a toxic vapor analyzer (TVA)
exceeds a predetermined amount;
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if it is determined that the PPM level of the air sample
exceeds the predetermined amount, then displaying a
message indicating an existence of a leak on the com-
ponent and a set of instructions to notify a supervisorand
obtain a signature of the supervisor; and

displaying one or more queries to confirm that the set of

instructions has been performed.

7. A method for monitoring a component for fugitive emis-
sions, comprising:

calculating a first amount of time to monitor the compo-

nent:
determining whether a dellection in a signal received from
a toxic vapor analyzer has occurred while the component
is being monitored during the first amount of time; and

if the deflection in the signal has occurred, then displaying
a first message to instruct an operator to monitor the
component for a second amount of time at the conclu-
sion of the first amount of time.

8. The method of claim 7, wherein the first amount of time
is based on the type, size or specific characteristics of the
component.

9. The method of claim 7, wherein the second amount of
time is based on the type, size or specific characteristics of the
component.

10. The method of claim 7, further displaying a second
message that indicates an amount of time (hat has lapsed
while monitoring the component.

11. The method of claim 7. further comprising:

receiving a reading regarding the component;

determining whether the second amount of time has

lapsed; and

if the second amount of time has not lapsed, then display-

ing a second message to indicate that the reading is not
stored.

12. The method of claim 7, wherein the second amount of
time is measured from the time at which the deflection in the
signal is determined after the conclusion of the first amount of
time.

13. The method of claim 7, wherein the first message is
displayed at the end of the first amount of time.

14. The method of claim 7, wherein the second amount of
time is measured from a last increase in parts per million
(PPM) level detected during the second amount of time.

15. The method of claim 14, wherein the second amount of
time is configured to ensure that the deflection in the signal is
completely measured.

16. The method of claim 7, wherein the deflection in the
signal represents an elevated parts per million (PPM) reading.

* % * * *
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PORTABLE WEATHER RESISTANT FLOW
METER SYSTEM

FIEI.D

The present embodiments generally relate to a flow meter
system that is tough, weather resistant and liftable without
deformation for use in the field, particularly in harsh environ-
ments such as the Arctic or Saudi Arabia.

BACKGROUND

A need exists for a sturdy flow meter system that is factory
built and pre-installed [or immediate use in the feld.

A further need exists for a highly reliable flow meter sys-
tem with a remote terminal unit for easy and fast communi-
cation in the field without needing a lot of technical support
crew in a hazardous environment.

The present embodiments meet these needs.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description will be better understood in con-
junction with the accompanying drawings as follows:

FIG. 1 illustrates a front view of a flow meter enclosure
with the door open.

FIG. 2 illustrates a view of the door including a door
extension in accordance with certain embodiments of the
present invention.

FIG. 3 illustrates a front view of on embodiment in accor-
dance with the present invention including a solar array as a
source of power.

The present embodiments are detailed below with refer-
ence to the listed Figures.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Before explaining the present system in detail, it is to be
understood that the system is not limited to the particular
embodiments and that it can be practiced or carried out in
various ways.

The present embodiments relate to a portable weather
resistant flow control system.

The system includes a flow control enclosure, which can be
made from powder coated metal.

The flow control enclosure can have a body and a movable
door that can be adapted to engage the body. The body can
generally be a rectangular box with the movable door hinged
to the body overlapping the walls of the rectangular box. The
movable door can be removable from the body and attachable
to the body with a plurality of fasteners, such as two fasteners,
for two opposing walls.

The body that is square or rectangular can have five walls
each having an outer side and an inner side. One of the walls
forms a base.

The body can further be oval or circular in shape then only
two or three walls would be used with one wall being for the
bottom or base.

In an embodiment, at least one movable door fastener can
be used to secure each wall to the movable door.

In one embodiment the body can be about 54 inches high,
about 54 inches wide and about 28 inches deep. The body can
be made [rom a power coaled aluminum, which can have an
aluminum thickness of between about ¥ to about ¥ inches.

The movable door can be the same height and width as the
body, but can have an overhanging lip of up to several inches
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enabling the movable door to cover the open portion of the
body and cover part of any wall that forms the portions of the
body engaging the movable door. The movable door can be
powder coated aluminum with an aluminum thickness of
about Y inches to about ¥is inches.

The movable door can include a door extension for provid-
ing access lo some components within the enclosure without
requiring the movable door to be unlatched exposing every
element to a potentially harsh environment.

A seal such as a rubber gasket that can have about a widih
of about 1 inch, a thickness of about 0.25 inches and can be
fastened to the movable door to provide a weather tight seal-
ing engagement with the body, so that no water, steam. sand
or other undesirable materials get inside the enclosure.

A flow controller can be positioned within the door exten-
sion, but can also be disposed within the body. An example of
a flow controller can be a unit available from Daniels™ of
Houston, Tex. or a unit available from Fisher Scientific.

A remote terminal unit “RTU” monitoring controller can
also be disposed in the door extension. In one embodiment the
RTU monitoring controller can include a voltmeter for deter-
mining the voltage generated by a solar array.

The flow controller can be positioned on a back plane and
can further be bolted to the plane. Parts of the flow controller
can be removed from the back plane for repair if needed.

The back plane can be removably secured to the body of the
enclosure and can be secured to the back of the enclosure.

A pedestal can be used for maintaining the flow control
enclosure above a surface such as the ground, in case of
flooding so none of the tanks or equipment are exposed o
drifting sands, flood waters or other elements including wild-
life.

A first lifting eye can be riveted. welded or bolted (o a [irst
wall of the body and a second lifting eye can be similarly
connected to a second wall opposite the first lifting eye. This
configuration can enable a crane, such as a pedestal crane t©
lift the portable weather resistant flow control system with all
the equipment mounted in it without deforming the flow
control enclosure. Non-deforming lifting of such heavy and
calibrated equipment without damage is an amazing feat and
is needed in the field.

In another embodiment, a flange can be riveted, welded or
bolted to one of the walls. The flange can encircle the walls,
like a small frame on top of the body. The flange can also be
used to support the first and second lifling eyes. The flange
can also have lifting holes drilled in it for lifting of the por-
table weather resistant flow control system without the lifting
eyes.

A foldable tray can be mounted to the body on the inside for
supporting a computer. The foldable computer tray can be
sized to accommodate portable computing devices such as lap
tops. The foldable tray can [old out from the body providing
a unique space saving feature.

The system can provide continuous low voltage power to
other field sources from an A/C power source. If the AC
source fails, the system can continue to operate using the
batteries for at least about 48 hours.

Turning now to the Figures, FIG. 1 depicts a portable self
contained weather resistant low voltage flow control system
lLaving an flow control enclosure 8 including a body 9 with a
movable door 10 mounted atop a pedestal 76. The pedestal 76
can include pedestal flanges 75 [or mounting the flow control
enclosure on a surface 77. The movable door 10 is illustrated
in the open position, but can be closed and secured with
movable door fasteners 11a, 115, 11c¢, 11d. A seal 12 can be
Jocated on the inner side of the movable door 10, which can



US 7,750,502 B1

3

provide a means for keeping elements such as sand and rain-
water out of the interior of the tlow control enclosure 8.

The body 9 can includes a top 50, a bottom 52 and sides
544, 54h. Each of the top 50, bottom 52 and sides 54 a, 545
can be covered completely or partially with insulation 74.

A bulkhead 13 can be disposed in the body 9 forming a top
compartment 25 and a bottom compartment 26. At least two
batteries 27a, 27b can be disposed within bottom compart-
ment 26. Batteries 27a, 27b, 27¢, 27d are shown stored in the
bottom compartment 26 and can fit into respective spaces
formed by separator 100. The bottom compartment 26 can be
sealed by bottom seal 86 on the movable door 10.

A back plane 24 can be mounted to at least the bulkhead 13
within the top compartment 25 for supporting electronics
equipment.

The flow control system can provide about 12 volts to about
24 volts of power continuously to the remote terminal unit 29
and the wireless communication unit 31 while providing con-
tinuous communication for at least intermittent monitoring of
field equipment.

An input/output (I/O) termination assembly 30 can be
mounted to the back plane 34, wherein the IO termination
assembly 30 can provide connections for at least one piece of
field equipment to a remote terminal unit 29. The connected
piece of field equipment can provide measurements or data
for storage on (he remote terminal unit 29 and transmission by
the wireless communications unit 31.

The wireless communications unit 31 can be mounted to
the back plane 24 and can be connected to the wireless com-
munication unit 31. The wireless communication unit 31 can
take data from the remote terminal unit 29 and transmits that
data, via radio frequencies, to receivers located remotely from
the flow control enclosure 8.

An A/C terminal assembly 34 can be connected to an
external A/C power source 68 through a surge protector 36 in
order to protect the A/C terminal assembly 34 from power
surges. The A/C terminal assembly 34 can further be mounted
to the back plane 24 for receiving and distributing a continu-
ous flow of A/C current from an A/C power source 68 to at
least one uninterruptable power supply 32 (DC-UPS).

At least one uninterruptable power supply 32 can be
mounted to the back plane 24 for providing between about 10
volts to about 30 volts of DC power to at least two batteries
27a, 27b. The uninlerruptable power supply 32 can be con-
nected to the batteries through a low voltage distribution
block 38a.

The low voltage distribution block 384 can be mounted to
the back plane 24 and can be in communication with a second
low voltage distribution block 3856. The second low voltage
distribution 385 block can provide power to the wireless
communications unit 31 and the remote terminal unit 29.

A DC-DC converter 39 mounted to the back plane 24 can
also communicate with the voltage distribution block 38a.

Alleast two removable lifting eyes 82a, 825 can be secured
to the enclosure for lifting of the flow control enclosure 8 by
a crane.

A foldable computer tray 18 can be located in the upper
compartment 25 and can provide a means [or supporting a
portable computer such as a lap top.

FIG. 1 also shows a switch 106, which can be in commu-
nication with the AC terminal assembly 34 and the uninter-
ruptable power supply 32 DC-UPS.

An outlet 108 is illustrated in communication with the AC
terminal assembly 34. The outlet can be about a 110 volts to
about a 220 volts outlet.

In another embodiment, the wireless communication unit
31, remote terminal unit 29, I/O termination assembly 30, the

—

0

20

25

60

65

4

uninterruptable power supply 32, the A/C terminal assembly
34, the surge protector 36, the low voltage distribution block
384 and the converter 39 disposed on the back plane 24 can be
in a sealed watertight, water resistant top compartment.

In another embodiment, a ground fault interrupter 56 can
be disposed between the AC terminal assembly 34 and the
uninterruptable power supply 32 DC-UPS.

FIG. 2 illustrates a side view of the flow control enclosure
8 with body 9 and movable door 10 in a closed position
mounted on pedestal 76. A door extension 51 can be seen in
the movable door 10. The door extension can include a view-
ing port 53. The viewing port 53 can further include a hinged
surface which can provides access to the interior of the door
extension. The movable door 10 can be attached to the body
9 of the flow control enclosure 8 with fasteners 11a, 114, as
shown in this Figure.

The door extension 51 can be adapted to house a remote
terminal unit monitoring controller 102, such as one made by
Bristol, which can be in communication with the remote
terminal unit 29. The door extension 51 can also house a flow
controller 104, such as Daniel 2358 A or one made by Omni
Products, Inc., which can be in communication with the A/C
terminal assembly 34 and at least one piece of field equip-
ment.

In an embodiment, the remote terminal unit monitoring
conlroller 102 can further comprise a volt meter for (racking
voltage produced by the solar array. An example of a volt
meter can be a Morningstar Sunsaver 10 solar controller
ss-10L-24 volt.

FIG. 2 also illustrates second lifting eye 825, which can
provide a balanced means for lifting and moving the flow
control enclosure 8.

FIG. 3 illustrates another embodiment of the present inven-
tion utilizing solar power. A solar array 110 is illustrated in
commuuication with the flow control enclosure 8.

Like the previous embodiment, a body 9 can be mounted on
a pedestal 76. The body 9 can have a top 50, a bottom 52 and
walls 54a, 54b. The body can be enclosed by a movable
mounted door 10. The movable door 10, which can include a
seal 12 and a botlom seal 86 [or providing a weather Ligh! seal
with the body 9. The movable door 10 can be secured shut
with movable door fasteners 11q, 115, 11¢, 114.

Like the previous embodiment, a bulkhead 13 can separate
a top compartment 25 and a bollom compartment 26, with at
least two batteries 27a, 27b disposed within bottom compart-
ment 26. Batteries 27a, 27b, 27¢, 27d arc shown stored in the
bottom compartment 26 and can fit into respective spaces
formed by the separator 100 which can form up to about 8
spaces for about 8 batteries. The bottom compartment 26 can
be sealed by bottom seal 86 on the movable door 10.

The top compartment 25 can include a back plane 24,
which can be mounted to at least the bulkhead 13 within the
top compartment 25 for supporting electronic equipment. A
wireless communication unit 31 can be mounted to the back
plane 24, wherein the wireless commimication unit 31 can be
in connection with the at least two batteries 27a, 276.

The remote terminal unit 29, the wireless communication
unit 31, and the input/output (I/0) termination assembly 30
can work in much the same way as described with respect to
F1G. 1, such as for storing and transmitting data received from
pieces of equipment in the field. The remote terminal unit 29
can be mounted to the back plane 24 and can be in commu-
nication with the wireless communication unit 31 and the at
least two batteries.

The I/O termination assembly 30 can be mounted to the
back plane 24, wherein the I/O termination assembly 30 can
provide connections for at least one piece of field equipment
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to the remote terminal unit 29. The remote terminal unit 29
can be mounted on the back plane 24 and can communicate
data to the wireless communication unit 31 for transmission
via radio frequency.

A solar controller 112 can be in communication with a low
voltage distribution block 38a, which can be mounted to the
back plane 24. The low voltage distribution block 38a can
receive power from a solar array 110 and can distribute power
to a DC-DC converter 39, the batteries 274, 27b, 27¢, 27d and
to a second low voltage distribution block 385. The second
low voltage distribution block 38b can power the remote
terminal unit 29, the wireless communications unit 31, and
the batteries 27a, 27b, 27¢, 27d.

A DC-DC converter 39 can be mounted to the back planc
24 and can be connected to the low voltage distribution block
38a.

In an embodiment, a ground fault interrupter 56 can be in
communication with the wireless communication unit 31.

In an embodiment, the solar array (110) can supply
between about 10 volts to about 30 volts of power using
photovoltaics. Photovoltaics is generally known as the field of
technology and research related to the application of solar
cells for energy by converting sunlight directly into electric-
ity. This is extremely beneficial due to the growing demand
for clean sources of energy and the manufacture of solar cells
and photovoltaic arrays has expanded dramatically in recent
years

Thesc embodiments provide a durable flow control enclo-
sure, which further has an advantage in that no external source
of power is required. The solar array generates enough power
to operate the system.

In an embodiment, the remote terminal unit monitoring
controller can have an indicator, which can be illuminating. In
additional embodiments, the indicator can provide illumina-
tions, sounds, visuals, or other means of providing an indica-
tion when the solar array is charging, when a load is discon-
nected or combinations thereof.

While these embodiments have been described with
emphasis on the embodiments, it should be understood that
within the scope of the appended claims, the embodiments
might be practiced other than as specifically described herein.

What is claimed is:

1. A portable sell contained weather resistant low voltage
flow control system comprising:

a. an enclosure comprising a body with a movable door;

b. a bulkhead disposed in the body forming a top compart-
ment and a bottom compartment;

c. at least two batteries disposed within bottom compart-
ment,

d. a back plane mounted to at least the bulkhead within the
top compartment for supporting electronic equipment:

e. a wireless communications unit mounlted to the back
plane, wherein the wireless communication unit is in
connection with the at least two batteries;

f. a remote terminal unit mounted to the back plane in
communication with the wireless communication unit
and the at least two batteries;

g. an input/output (1/O) termination assembly mounted to
the back plane, wherein the /O termination assembly
provides connections for at least one piece of field equip-
ment to the remote terminal unit;
at least one uninterruptable power supply mounted to the
back plane for providing between 10 volts to 30 volts of
DC power to the at least two batteries:

i. an A/C terminal assembly mounted to the back plane for
receiving and distributing a continuous tlow of A/C cur-
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rent from an external A/C power source to the at least one
uninterruptable power supply;

j. asurge protector mounted to the back plane for protecting
the A/C terminal assembly from power surges from the
AJC power source;

k. a low voltage distribution block mounted to the back
plane in communication with the at least one uninter-
ruptable power supply;

1. a DC-DC converter mounted to the back plane and con-
nected to the low voltage distribution block; and

m. at least two removable lifting eyes secured to the enclo-
sure for lifting of the enclosure by a crane;

n. at least one movable door fastener to secure the movable
door to the enclosure, wherein the movable door com-
prises adoor extension and wherein the door extension is
adapted to house a remote terminal unit monitoring con-
troller in communication with a flow controller in com-
munication with the A/C terminal assembly and at least
one piece of field equipment; and wherein the door
extension has a viewing port in communication with the
A/C terminal assembly and at least one picce of field
equipment;

wherein the flow control system provides 12 volts to 24
volts of continuous power to the remote terminal unit
and the wireless communication unit while providing
continuous communication for at least intermittent
monitoring of field equipment.

2. The system of claim 1, wherein the wireless communi-
cation unit, remote terminal unit, /O termination assembly.
the uninterruptable power supply, the A/C terminal assembly,
the surge protector, the low voltage distribution block and the
converter disposed on the back plane are in a sealed water-
tight, water resistant lop compartment.

3. The system of claim 1, wherein a seal is disposed in the
bottom compartment forming a sealed watertight compart-
ment for the at least 2 batteries and up to 8 batteries.

4. The system of claim 1. further comprising a ground fault
interrupter disposed between the A/C terminal assembly and
the uninterruptable power source.

5. The system of claim 1, further comprising a switch
disposed between the A/C terminal assembly and the unin-
terruptable power source.

6. The system of claim 1, further comprising an outlel plug
disposed between the A/C terminal assembly and the unin-
terruptable power source.

7. A portable self contained weather resistant low voltage
flow control system comprising:

a. at least two batteries;

b. a wireless communications unit in communication with

the at least two batteries;

¢. a remote terminal unit in communication with the wire-
less communication unit and the at least two batteries;

d. an input/output (1/O) termination assembly providing
connections for field equipment to the remote terminal
unit;

e. a remote terminal unit monitoring controller for moni-
toring and regulating a solar panel and for providing 10
volts to 30 volts of DC power to charge the at least two
batteries;

f. a solar array for receiving and distributing a continuous
flow of clectrical current to the remote terminal unit
monitoring controller;

g. a low voltage distribution block in communication with
solar controller; and

h. a DC-DC converter connected to the low voltage distri-
bution block;
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i. an enclosure comprising a body with a movable door, an 8. The system of claim 7, wherein the solar array supplies
A/C terminal assembly mounted in the enclosure, and at between 10 volts to 30 volts of power using photovoltaics.
least one movable door fastener to secure the movable 9. The system of claim 7, wherein the remoter terminal unit

door to the enclosure, wherein the movable door com-
)
prises a door extension and wherein the door extensionis 5

adapted to house a remote terminal unit monitoring con- . ) : )
troller in communication with a flow controller in com- 10. The system of claim 9, wherein the remote terminal unit

munication with the A/C terminal assembly and at least monitoring controller further comprises at least an indicator

one piece of field equipment; for illuminating when the solar array is charging, when a load
wherein the system provides continuous low voltage power 10 is disconnected or combinations thercof.

to the remote terminal unit and the wireless communi-

cation unit to provide continuous commugnication for at

least intermittent monitoring of field units. ok ok ok ok

monitoring controller further comprises at least one volt
meter for tracking voltage produced by the solar array.
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CALIBRATION MANAGEMENT FOR
VOLATILE ORGANIC COMPOUND
DETECTOR

RELATED APPLICATIONS

This application claims priority to U.S. Provisional Patent
Application No. 60/890,396, filed Feb. 16, 2007, titled CALI-
BRATION OF VOLATILE ORGANIC COMPOUND
DETECTOR, and the entire disclosure of which is herein
incorporated by reference.

BACKGROUND

1. Field of the Invention

Implementations of various technologics described herein
are directed to volatile organic compound (VOC) detection
and to various methods and/or systems for managing the
calibration of VOC detectors.

2. Description of the Related Art

The following descriptions and examples do not constitute
an admission as prior art by virtue of their inclusion within
this section.

Industrial plants that handle volatile organic compounds
(VOCs) sometimes experience unwanted emissions of those
compounds into the atmosphere from point sources. such as
smokestacks, and non-point sources, such as valves, pumps,
and/or vessels containing the VOCs. Emissions from non-
point sources typically occur due to leakage of the VOCs from
joints and/or seals and may be referred to herein as “fugitive
emissions”, Fugitive emissions from control valves typically
occur as leakage through the packing set around the valve
stem. Control valves used in demanding service conditions
involving large temperature fluctuations and frequent move-
ments of the valve stem commonly suffer accelerated dete-
rioration of the valve stem packing set.

The United States BEnvironmental Protection Agency
(EPA) has promulgated regulations specifying maximum per-
mitted leakage of certain hazardous air pollutants, such as
benzene. toluene, 1,1.1-trichloroethane, [rom certain hard-
ware or fixtures, e.g., control valves. Fugitive emissions are
typically monitored using a VOC detector. which may also be
referred to as a vapor analyzer. Government regulations
require that VOC detectors used in the testing of valves and
other components in petrochemical processing or manufac-
turing facilitics be calibrated at various intervals. These cali-
bration activities must be documented and records made
available for inspection for up to five years. If the calibrations
are not performed, or if they are performed but not docu-
mented, the facility owner can be fined and/or suffer other
regulatory sanctions.

SUMMARY

Described herein are implementations of various technolo-
gies for managing the calibration of a VOC detector. In one
implementation, an initiation request may be received indi-
caling a gas concentration level amount (o be used for cali-
brating a VOC detector. A gas may be provided to the VOC
detector according to the gas concentration level amount. The
VOC detector may be provided with the gas concentration
level amount. A calibration log may be received from the
VOC detector. The calibration log may comprise an identifier
of the VOC detector, the gas concentration level amount, and
a date indicating when the VOC detector received the gas
concentration level amount and the gas according to the gas
concentration level amount.
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In another implementation, a validation request may be
received indicating a gas concentration level amount. Gas
may be provided to the VOC detector according to the gas
concentration level amount. A detection message indicating a
concentration level of gas detected by the VOC detector may
be received. The calibration of the VOC detector may be
validated based on the gas concentration level amount and the
concentration level of gas detected by the VOC detector.

The above referenced summary section is provided to
introduce a selection of concepts in a simplified form that are
further described below in the detailed description section.
The summary is not intended to identify key [eatures or
essential features of the claimed subject matter, nor is it
intended to be used to limit the scope of the claimed subject
matter. Furthermore, the claimed subject matter is not limited
to implementations that solve any or all disadvantages noted
in any part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

Implementations of various technologies will hereafter be
described with reference to the accompanying drawings. It
should be understood, however, that the accompanying draw-
ings illustrate only the various implementations described
herein and are not meant to limit the scope of various tech-
nologies described herein.

F1G. 1 illustrates a schematic diagram of a VOC detector
calibration system in accordance with one or more implemen-
tations of various technologies described herein.

FIG. 2 illustrates a schematic diagram of a personal digital
assistant (PDA) in accordance with one or more implemen-
tations of various technologies described herein.

FIG. 3 illustrates a flow diagram of'a method for calibrating
a VOC detector in accordance with implementations of vari-
ous technologies and techniques described herein.

F1G. 4 illustrates a flow diagram of a method for validating
the calibration of a VOC detector in accordance with imple-
mentations of various technologies and techniques described
herein.

DETAILED DESCRIPTION

The discussion below is directed to certain specific imple-
mentations. It is (o be understood that (he discussion below is
only for the purpose of enabling a person with ordinary skill
in the art to make and use any subject matter defined now or
later by the patent “claims” found in any issued patent herein.

The following paragraphs generally describe one or more
implementations of various techniques directed to calibrating
a volatile organic compound (VOC) detector. In one iniple-
mentation. the VOC detector calibration system includes a
VOC detector and a spanbox in communication with a per-
sonal digital assistant (PDA).

In operation, a user selects the VOC detectors to be cali-
brated from a list of available VOC detectors presented on the
PDA. The user may furlher select a set of gas-cylinders to be
used in the calibration according to a 4-point set of qualifying
criteria. The VOC detectors may then be calibrated according
to device-specific calibration methods.

In general, calibration involves providing gas with a spe-
cific methane level into the VOC detectors, and identifying
the specific level to the VOC detector. The spanbox provides
the gas containing the specific methane level from cylinders
connected (o the spanbox, to the VOC detectors.

After calibration, the VOC detectors may be checked to
ensure proper detection. Again, the spanbox provides the gas
with specific methane level into the VOC detectors. The VOC
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detectors determine the methane content of the gas, and signal
the detected methane level to the PDA. The software on the
PDA compares the detected level to the actual level and
determines whether the VOC detectors pass the validation.

Validation may be based on the accuracy within which the
VOC detectors detect the actual methane levels. Further, the
validation may be based on an average of detected methane
levels over several trials. Alternately, the validation may be
based on how much time it takes for the VOC detectors to
detect the actual level of methane in the gas. One or more
implementations of various techniques for calibrating a VOC
delector and validating the calibration of the VOC detector
will now be described in more detail with reference to FIGS.
1-5 in the following paragraphs.

FIG. 1 illustrates a block diagram of a VOC detector cali-
bration system 100 in accordance with one or more imple-
mentations of various technologies described herein. The
calibration system 100 may include onc or more gas sourccs
102, a spanbox 104, a PDA 106, and one or more VOC
detectors 108.

The gas sources 102 may be configured to provide gas to
the calibration system 100. The gas sources 102 may provide
different concentrations of gas over each of the gas lines 103
to the spanbox 104. For example, the gas sources 102 may
provide a methane gas concentration of 100 parts-per-million
(PPM) over a first gas line, a concentration of 550 PPM over
a second gas line, 750 PPM over a third gas line, etc.

The spanbox 104 may be configured to facilitate the deliv-
ery of gas to the VOC detector 108. The gas sources 102 may
be coupled to the spanbox 104 via one or more gas lines 103.
In one implementation, each gas line 103 may provide a
different concentration of methane gas to the spanbox 104.
Accordingly, the spanbox 104 may select a specific gas con-
centration from among the gas lines 103, and provide the
selected gas concentration to the VOC detectors 108.
Although various implementations described herein are with
reference to methane gas, it should be understood that in some
implementations, other types of gas may be used, such as
hexane, propane, carbon tetrachloride, and the like.

Further, although various implementations are described
with reference to a spanbox 104 providing gas to the VOC
detector 108, it should be understood that in some implemen-
tations, the gas may be delivered directly to the VOC detector
108 without use of a spanbox 104. For example, the delivery
of the gas to the VOC detector 108 may be performed manu-
ally, using bags, containers, and the like.

The spanbox 104 may be in communication with the PDA
106, which is described in more detail in F1G. 2. The spanbox
104 may also be coupled to the VOC detectors 108. The PDA
106 may be in communication with the spanbox 104 and the
VOC detectors 108. Communication between the PDA 106
and the spanbox 104 or the VOC detectors 108 may occur
over wired or wireless connections. In one implementation,
the PDA 106 communicates with the spanbox 104 over a
serial cable, and with the VOC detector 108 via Bluetooth
communications.

The VOC detectors 108 may be configured to detect vola-
tile organic chemicals, emissions gases, nitro-aromatics,
chemical warfare agents and the like. In one implementation,
the VOC detectors 108 are TVA-1000°s available from The
Foxboro Company of Massachusetts, USA. However, it
should be understood that some implementations may use
other Lypes ol VOC detectors.

FIG. 2 illustrates a schematic diagram of a PDA 200 in
accordance with one or more implementations of various
technologies described herein. The PDA 200 may include a
central processing unit (CPU) 221, a system memory 222 and
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a system bus 223 that couples various system components
including the system memory 222 (o the CPU 221. Although
only one CPU is illustrated in FIG. 2. it should be understood
that in some implementations the PDA 200 may include more
than one CPU. The system bus 223 may be any of several
types of bus structures, including a memory bus or memory
controller, a peripheral bus, and a local bus using any of a
variety of bus architectures. By way of example, and not
limitation, such architectures may include Industry Standard
Architecturc (ISA) bus, Micro Channel Architecture (MCA)
bus, Enhanced ISA (EISA) bus, Video Electronics Standards
Association (VESA) local bus, and Peripheral Component
Interconnect (PCI) bus also known as Mezzanine bus. The
system memory 222 may include a read only memory (ROM)
224 and a random access memory (RAM) 225. A basic input/
output system (BIOS) 226, containing the basic routines that
help transfer information between elements within the PDA
200, such as during start-up, may be stored in the ROM 224.

The PDA 200 may further include a hard disk drive 227 for
reading from and writing to a hard disk. The hard disk drive
227 may be connected to the system bus 223 by a hard disk
drive interface 232. The drives and their associated computer-
readable media may provide nonvolatile storage of computer-
readable instructions. data structures, program modules and
other data for the PDA 200.

The PDA 200 may further include computer-readable
media that may be accessed by the CPU 221. For example,
such computer-readable media may include computer slorage
media and communication media. Computer storage media
may include volatile and non-volatile, and removable and
non-removable media implemented in any method or tech-
nology for storage of information, such as computer-readable
instructions. data structures, program modules or other dala.
Computer storage media may further include RAM, ROM,
erasable programmable read-only memory (EPROM), elec-
trically erasable programmable read-only memory (EE-
PROM), flash memory or other solid state memory technol-
ogy. CD-ROM, digital versatile disks (DVD), or other optical
storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage devices, or any other
medium which can be used to store the desired information
and which can be accessed by the CPU 221.

Communication media may embody computer readable
instructions, data structures, program modules or other data
in a modulated data signal, such as a carrier wave or other
transport mechanism and may include any information deliv-
ery media. The term “modulated data signal” may mean a
signal that has one or more of its characteristics set or changed
in such a manner as to encode information in the signal. By
way of example, and not limitation, communication media
may include wired media such as a wired network or direct-
wired connection, und wireless media such as acoustic, RF,
infrared and other wireless media. Combinations of any of the
above may also be included within the scope of computer
readable media.

A number of program modules may be stored on ROM 224
or RAM 225, including an operaling system 235, a calibration
program 236 and a calibration validation program 240. The
operating system 235 may be any suitable operating system
that may control the operation of a networked personal or
server computer, such as Windows® XP, Mac OS® X, Unix-
variants (e.g., Linux® and BSD®), and the like. The calibra-
tion program 236 will be described in more detail with refer-
ence to FIG. 3 in the paragraphs below. Similarly, the
calibration validation program 240 will be described in more
detail with reference to FIG. 4 in the paragraphs below.
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It should be understood that the various technologies
described herein may be implemented in connection with
hardware. software or a combination of both. Thus, various
technologies, or certain aspects or portions thereol, may take
the form of program code (i.e.. instructions) embodied in
tangible media. such as floppy diskettes, CD-ROMs, hard
drives, or any other machine-readable storage medium
wherein, when the program code is loaded into and executed
by a machine, such as a computer. the machine becomes an
apparatus for practicing the various technologies. In the case
of program code execution on programmable computers, the
computing device may include a processor, a storage medium
readable by the processor (including volatile and non-volatile
memory and/or storage clements), at least one input device,
and at least one output device. One or more programs that
may implement or utilize the various technologies described
herein may use an application programming interface (API),
reusable controls, and the like. Such programs may be imple-
mented in a high level procedural or object oriented program-
ming language to communicate with a computer system.
However, the program(s) may be implemented in assembly or
machine language. if desired. In any case, the language may
be a compiled or interpreted language, and combined with
hardware implementations.

For example, the various technologies described herein
may be implemented in distributed computing environments
where tasks are performed by remote processing devices that
are linked through a communications network, e.g., by hard-
wired links, wireless links, or combinations thereof. In a
distributed computing environment, program modules may
be located in both local and remote computer storage media
including memory storage devices.

F1G. 3 illustrates a flow diagram of a method 300 for
calibrating a VOC detector in accordance with implementa-
tions of various technologies and techniques described
herein. It should be understood that while the flow diagram
indicates a particular order of execution of the operations, in
some implementations, the operations might be executed in a
different order. In one implementation, the method 300 may
be performed by the calibration program 236.

Before validation, the VOC detector 108 may need to be
warmed up for a pre-determined time period. In one imple-
mentation. the calibration program 236 may measure the
amount of time in the warm-up period and store the time. A
determination may be made as to whether the warm-up period
is sufficient for the VOC detector 108. For example, if the
warm-up period is equal to or greater than a pre-determined
amount of time, e.g., 30 minutes, the VOC detector 108 may
be deemed as having passed. Alternatively, if the warm-up
period is less than the predetermined amount, then the VOC
detector may be deemed as having failed.

At step 305, a calibration request may be received by the
PDA 106. In one implecmentation, the calibration request may
be a request from a user operating the PDA 106. The calibra-
tion request may specify a gas concentration level to be used
for calibrating the VOC detector 108.

At step 306, a VOC detector selection may be received by
the PDA 106. In one implementation, the calibration program
236 may be configured to present a list of VOC detectors 108
that are available for calibration. Accordingly, a user operat-
ing the PDA 106 may select one of the VOC detectors 108 (o
be calibrated.

Atstep 308, a gas source 102 selection may be received by
the PDA 106. In one implementation, the calibration program
236 may be configured to present a list of gas sources 102 that
are available for calibration. Accordingly, a user operating the
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PDA 106 may select one or more of the gas sources 102 to
provide the gas for calibrating the VOC detector selected at
step 306.

At step 309, a calibration mode command may be sent to
the VOC detector 108. In response to the command, the VOC
detector 108 may be configured 1o send a calibration log to the
PDA 106 afier the calibration is complete.

At step 310, a flow request may be sent to the spanbox 104,
The flow request may include the gas concentration level
amount specified in the calibration request received in step
305. In response, the spanbox 104 may provide a gas with the
specified gas concentration level to the VOC detector 108.

At step 315, the calibration program 236 may provide the
VOC detector 108 with the gas concentration level amount. In

i one implementation. the VOC detector 108 may combust the

gas provided by the spanbox 104 to derive an electronic
signature. At step 317, the VOC detector 108 may internally
store a record that associates the electronic signature of the
combusted gas with the gas concentration level amount. At
step 320, a calibration log may be received from the VOC
detector 108 by the calibration program 236 that includes an
identifier of the VOC detector 108, e.g., a serial number, the
gas concentration level amount, and a date and or time that the
calibration takes place. The calibration log may be stored on
the PDA 106 or another device. Advantageously, by storing
the calibration log digitally, typical recordation errors that
may otherwise incur regulatory sanctions can be avoided.

In one implementation, one or more VOC detectors 108
may be selected at step 306 and steps 310-320 may be
repeated for each selected VOC detector. Further, calibrating
a VOC detector typically requires multiple gas concentration
level specifications. As such, steps 310-320 may be repeated
for each gas concentration level specification on each VOC
detector 108 selected at step 306.

FIG. 4 illustrates a flow diagram of a method 400 for
validating the calibration of a VOC detector 108 in accor-
dance with implementations of various technologies and
techniques described herein. It should be understood that
while the flow diagram indicates a particular order of execu-
tion of the operations, in some implementations, the opera-
tions might be executed in a different order. In one implemen-
tation, the method 400 may be performed by the calibration
validation program 240.

At step 405, a validation request may be received by the
PDA 106. In one implementation, the validation request may
be a request from a user operating the PDA 106. The valida-
tion request may specify a gas concentration level to be used
for validating the calibration of the VOC detector 108.

At step 407, avalidation mode command may be sent to the
VOC detector 108. In response to receiving the command, the
VOC detector 108 may be configured to analyze the pas
concentration level and send the detected gas concentration
level to the PDA 106.

Al step 410, a flow request may be sent to the spanbox 104.
The flow request may include the gas concentration level
amount specified in the validation request received in step
405. In response to receiving the flow request, the spanbox
104 may provide a gas wilh the specified gas concentration
level to the VOC detector 108.

In onc implementation, the VOC detector 108 operating in
the validation mode may analyze the gas provided by the
spanbox 104, and send a signal specifying the concentration
ofgas detecled to the PDA 106. Al step 415, the PDA 106 may
receive a detection message indicating the concentration level
of gas detected by the VOC detector 108. In one implemen-
tation, the validation program 240 may be configured to mea-
sure the amount of time it would take the VOC detector 108 to



US 7,840,366 B1

7

detect a gas concentration level within a specified range of the
actual gas concentration level.

At step 420, the validation program 240 may determine
whether the VOC detector 108 passes the validation test. In
one implementation, determining whether the VOC detector
108 passes the validation test may be based on whether the
detected gas concentration level is within a specified range of
the actual gas concentration level. In another implementation,
determining whether the VOC detector passes the validation
test may be based on whether gas concentration level detected
by the VOC detector is within a specified range of the gas
concentration level amount within a specified lime period.
The specified range, the specified percentage and/or the
specified time periods may be user specified. Forexample. the
specified percentage may be 90 percent. In one implementa-
tion, the VOC detector 108 may be calibrated and validated
three times and an average of the variance between the
detected gas concentration level is calculated. In this imple-
mentation, the validation test may be based on whether the
detected gas concentration level is within a specified percent-
age ol a known gas.

At step 425, the validation program 240 may present a
validation result message. [Tthe VOC detector 108 passes the
validation test, the validation program 240 may present a
validation success message. If the VOC detector 108 does not
pass the validation test, the validation program 240 may
present a validation failure message.

In one implementation, the validation program 240 may
store the result of the validation test. The stored result may
also include an identifier of the VOC detector 108 validated,
the concentration level of the gas provided for the validation
test, and a date and/or time of the validation.

Although implementations of various technologies
described herein are described with reference to a PDA, it
should be understood that some implementations may be
operational with other types of computing systems, such as
laptop devices, personal compulters, multi-processor systems,
microprocessor-based systems, programmable consumer
electronics, minicomputers, and the like.

While (he foregoing is directed to implementations of vari-
ous technologies described herein. other and further imple-
mentations may be devised without departing from the basic
scope thereof, which may be determined by the claims that
follow. Although the subject matter has been described in
language specific to structural features and/or methodologi-
cal acts, it is to be understood that the subject matter defined
in the appended claims is not necessarily limited to the spe-
cific features or acts described above. Rather, the specific
features and acts described above are disclosed as example
forms of implementing the claims.

What is claimed is:

1. A method for calibrating a volatile organic compound
(VOCQ) detector, comprising:

receiving an initiation request indicating a gas concentra-

tion level amount to be used for calibrating a VOC detec-
tor, wherein the VOC detector is configured to test
whether valves and other components in petrochemical
[acilities are leaking;

providing gas according to the gas concentration level

amount to the VOC detector;

providing, the VOC detector with the gas concentration

level amount via a wireless connection; and

receiving a calibration log from the VOC detector via the

wireless connection, wherein the calibration log com-
prises an identifier of the VOC detector, the gas concen-
tration level amount, an electronic signature of the pro-
vided gas, a date indicating when the VOC detector
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received the gas concentration level amount and the gas
according to the gas concentration level amount,
wherein the electronic signature is derived by combus-
ting the provided gas.

2. The method of claim 1, further comprising associating
the electronic signature with the gas concentration level
amount.

3. The method of claim 1, further comprising:

presenting a list of available VOC detectors; and

receiving a selection for the VOC detector.

4. The method of claim 1, further comprising sending a
flow request 1o a spanbox to provide gas to the VOC detector.

5. The method of claim 4. further comprising:

presenting a list of available gas sources;

receiving a selection for one or more gas sources. wherein

the spanbox provides gas from one of the selected gas
sources.

6. The method of claim 1, further comprising:

receiving a validation request indicating the gas concentra-

tion level amount used for calibrating the VOC detector;
providing gas according to the gas concentration level
amount to the VOC detector;
receiving a detection message indicating the concentration
level of gas detected by the VOC detector; and

validating the calibration of the VOC detector based on the
gas concentration level amount and the concentration
level of gas detected by the VOC detector.

7. The method of claim 6, wherein validating the calibra-
tion of the VOC detector comprises determining whether the
VOC detector passes a validation test based on the detected
concentration level of gas, and the gas concentration level
amount.

8. The method of claim 7, further comprising displaying a
message indicating whether the VOC detector passes the vali-
dation test.

9. The method of claim 6, wherein validating the calibra-
tion of the VOC detector comprises determining whether the
detected concentration level is within a specified percentage
of the gas concentration level amount.

10. The method of claim 6, wherein validating the calibra-
tion of the VOC detector comprises determining whether the
delected concentration level is within a specified range of the
gas concentration level amount and that the VOC detector
detects the detected concentration level within a specified
time period.

11. The method of claim 6, further comprising storing a
validation record indicating an identifier of the VOC detector,
a result indicating whether the VOC detector passes the vali-
dation test, and a date indicating when the VOC detector is
validated.

12. The method of claim 6 wherein the gas concentration
level is based on the electronic signature of the provided gas.

13. The method of ¢laim 1, wherein the initiation request is
received by a Personal Digital Assistant (PDA).

14. The method of claim 13, wherein the gas concentration
level is provided by the PDA.

15. The method of claim 1, wherein the gas is provided by
a spanbox.

16. A method for validating a calibration of a volatile
organic compound detector (VOC detector), comprising:

receiving a validation request indicating a gas concentra-

tion level amount;

providing gas according to the gas concentration level

amount to the VOC detector, wherein the VOC detector
is configured to test whether valves and other compo-
nents in petrochemical facilities are leaking;
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receiving a detection message indicating a concentration
level of gas detected by the VOC detector via a wireless
connection, wherein the detected gas concentration level
is based on an electronic signature of the provided pas,
and wherein the electronic signature is derived by com-
busting the provided gas; and

validating the calibration of the VOC detector based on the

gas concentration level amount and the concentration
level of gas detected by the VOC detector.

17. The method of claim 16, wherein validating the cali-
bration of the VOC detector comprises determining whether
the VOC detector passes a validation test based on whether
the detected pas concentration level is within a specified
percentage of the actual gas concentration level.

18. The method of claim 17, further comprising displaying
a message indicating whether the VOC detector passes the
validalion test.

19. The method of claim 16, wherein validating the cali-
bration of the VOC detector comprises determining whether
the detected concentration level is within a specified percent-
age of the gas concentration level amount.

20. The method of claim 16, wherein validating the cali-
bration of the VOC detector comprises determining whether
the detected concentration level is within a specified range of
the gus concentration level amount and that the VOC detector
detects the detected concentration level within a specified
time period.

21. The method of claim 16, further comprising storing a
validation record indicating an identifier of the VOC detector,
a result indicating whether the VOC detector passes the vali-
dation test, and a date indicating when the VOC detector is
validated.

22. A system for calibrating a volatile organic compound
(VOC) detector, comprising:

a processor; and

a memory having stored thereon computer-executable
instructions which, when executed by a computer, cause
the computer to:
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receive an initiation request indicating a gas concentra-
tion level amount to be used for calibrating a VOC
detector, wherein the VOC detector is configured to
test whether valves and other compounents in petro-
chemical facilities are leaking;

provide gas according to the gas concentration level
amount to the VOC detector;

provide the VOC detector with the gas concentration
level amount via a wireless connection; and

receive a calibration log from the VOC detector via the
wireless connection, wherein the calibration log com-
prises an identifier ol the VOC detector, the gas con-
centration level amount, an electronic signature of the
provided gas and a date indicating when the VOC
detector is calibrated with the gas concentration level
amount, wherein the electronic signature is derived by
combusting the provided gas.

23. The system of claim 22, wherein the memory further
comprises computer-executable instructions which, when
executed by a computer, cause the computer to:

associate the electronic signature with the gas concentra-

tion level amount.

24. The system of claim 22, wherein the memory further
comprises computer-executable instructions which, when
executed by a computer, cause the computer to:

receive a validation request indicating the gas concentra-

tion level amount used for calibrating the VOC detector:
provide gas according to the gas concentration level
amount to the VOC detector;

receive a detection message indicating the concentration

level of gas detected by the VOC detector;

validate the calibration of the VOC detector based on the

gas concentration level amount and the concentration
level of gas detected by the VOC detector; and

display a message indicating whether the VOC detector

passes the validation test.

25. The system of claim 24 wherein the gas concentration
level is based on the electronic signature of the provided gas.

* % * * ok



(12)

US0080

United States Patent
Skiba et al.

34

290B1

US 8,034,290 B1
Oct. 11, 2011

(10) Patent No.:
45) Date of Patent:

(54)

(75)

(73)

*)

@n

(22)

(51)

(52)
(58)

(56)

REIGNITING FLAME IN VOLATILE
ORGANIC COMPOUND DEVICE

Inventors: Leo Skiba, Nassau Bay, TX (US); Rex
Moses, Nassau Bay, TX (US); Keith
Adams, Galveston, TX (US); Jack
Clark, Houston, TX (US); Bradley
0O’Keefe, Houston, TX (US); Kevin
Moses, League City, TX (US); Andrew
Reiter, Houston, I'X (US)

Assignee: LDARtools, Inc., League City, TX (US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 819 days.

Appl. No.: 11/668,367

Filed: Jan. 29, 2007

Int. CL

GOIN 27/00 (2006.01)

GOIN 7/00 (2006.01)

GOIN 21/00 (2006.01)

GOIN 31/00 (2006.01)

GOIN 33/00 (2006.01)

GOIN 31/12 (2006.01)

US.Cl oo 422/54; 422/83; 422/94

Field of Classification Search .................. 422/54,

422/94

See application file for complete search history.
References Cited

U.S. PATENT DOCUMENTS

3,853,455 A * 12/1974 Riordanetal. .
3,985,509 A * 10/1976 Troneetal. ..
4346,055 A * 81982 Murphy etal. ......cccooees

.. 431/80
422/54
422/54

voc
DETECTOR

B c

13—

H572 H 2/1989 Ilansen
5,206,818 A 4/1993 Speranza
5,356,594 A 10/1994 Neel et al.
6,341,287 Bl 1/2002 Sziklai et al.
6,438,535 Bl 8/2002 Benjamin et al
6,478.849 Bl 11/2002 Taylor et al.
6,545,278 Bl 4/2003 Mottier et al.
6,609,090 Bl 8/2003 Hickman et al.
6,672,129 Bl 1/2004 Frederickson et al.
6,680,778 B2 1/2004 Hinnrichs el al.
6,722,185 B2 4,/2004 Lawson et al.
7,017,386 B2 3/2006 Liuel al.
7,103,610 B2 9/2006 Johnson et al.

(Continued)

FOREIGN PATENT DOCUMENTS
2006-022648 Al 3/2006

OTHER PUBLICATIONS

Palo Wireless: Bluetooth Resource Center. “Bluetooth Tutorial—
Specifications”, [online]. [retrieved on Dec. 23, 2009]. Retrieved
from: Internet Archive Wayback Machine (Jan. 5, 2006).*

woO

(Continued)

Primary Examiner — lill Warden

Assistant Examiner — Charles D Hammond

(74) Artorney, Agent, or Firm —Pramudji Law Group
PLILC; Ari Pramudji

(57) ABSTRACT

Reigniting a flame in a volatile organic compound (VOC)
detector in the event that the flame has gone out. In one
implementation, a signal is received at a handheld personal
computer indicating that a flame in the VOC detector has gone
out. The flame in the VOC detector may then be reignited
using the handheld personal computer and a Bluetooth
enabled device facilitating communication between the hand-
held personal computer and the VOC detector.

26 Claims, 3 Drawing Sheets




US 8,034,290 B1
Page 2

U.S. PATENT DOCUMENTS

7,136,904 B2  11/2006 Bartek et al.

7,369,945 B2 5/2008 Miller et al.

7,588,726 Bl1* 9/2009 Mouradian et al. ............. 422/83
7,657,384 BI /2010 Moses

7,840,366 Bl  11/2010 Moses et al.

2002/0026339 Al 2/2002 Frankland et al.
2002/0080032 Al 6/2002 Smith et al.
2002/0094498 Al* 7/2002 Rodriguez-Rodriguez
etal oo 43118
1/2003 Millancourt
5/2003 Mestha et al.
5/2003 Keyes et al.
11/2004 McCoy et al.
12/2004 Beamon et al.
1/2005 Peng et al.
3/2005 Kulp et al.
2006/0020186 Al 1/2006 Brister et al.
2006/0235611 Al  10/2006 Deaton et al.
2006/0286495 Al* 12/2006 Roussel ......ccocveirviienne 43124
2007/0000310 Al 1/2007 Yamartino et al.
2008/0021717 Al 1/2008 Kaartinen el al.
2008/0063298 Al 3/2008 Zhou et al.
2008/0092625 Al 4/2008 Hinnrichs
2008/0120043 Al 5/2008 Miller et al.

2003/0012696 Al
2003/0081214 Al
2003/0085714 Al
2004/0226345 Al
2004/0258213 Al
2005/0000981 Al
2005/0053104 Al

OTHER PUBLICATIONS

Environmental Analytics, Inc. v. TMX2, Inc. and LDAR Solutions,
Ltd.; Case 4:08-cv-03353; USDC, Southern District of Texas; First
Amended Complaint; Dec. 10, 2008.

*2nd Annual Fugitive Emissions—I eak Detection and Repair Sym-
posium”; ISA Technical Conference Brochure; Nov. 2002.
“Introducing the Allegro CX(TM) Field Computer”; Product
Newswire (product announcement); Jun. 21, 2004.

“New from Accutech, Wireless Acoustic Monitor Field Units Make
Fugitive Emissions Monitoring Compliance Easy”; Product
Announcement/Description; Feb. 10, 2004,

“LDARManager™ Makes Fugitive Emission Monitoring A Breeze
TISCOR launches its newest product for Leak Detection and
Repair”; product announcement/description; Nov. 8, 2002.

Office Action (Aug. 4, 2009); U.S. Appl. No. 12/032,499 (Moses, et
al).

Response to Office Action (Jul. 13, 2010); Office Action (Apr. 14,
2010); Response/Amendment After Final (Mar. 29, 2010); Final
Office Action (Jan. 29, 2010); Response to Office Action (Nov. 4,
2009); and Office Action (Aug. 4, 2010 ); U.S. Appl. No. 12/032.499
(Moses, et al).

Office Action (Sep. 27,2010 ); U.S. Appl. No. 12/133,920 (Moses, et
al)

Response After Final (May 23, 2011), Final Office Action (Mar. 22,
201 1), Response to Office Action (Dec. 27, 2010); U.S. Appl. No.
12/133.920 (Moses, et al).

Sylvers, Eric; Wireless: The story of ‘WI’—Technology—Interna-
tional Herald Tribune; Apr. 2006; http://www.nytimes.com/2006/04/
| 7itechnology/ 1 7iht-wireless 1 8. 1550306 html?pagewantcd=print
(retrieved May 17, 2011).

Office Aclion (May 27, 2011); U.S. Appl. No. 12/474,504 (Bolinger,
etal.).

* cited by examiner



U.S. Patent Oct. 11, 2011 Sheet 1 of 3 US 8,034,290 B1

vOC
DETECTOR

4 [ [ Lt

17— — 18

b 110
15 — 16 /

130

- 120 ¥,

/150

Fig. 1



US 8,034,290 B1

Sheet 2 of 3

Oct. 11, 2011

U.S. Patent

Z ‘b4
[oo] [000000] [o]
122—1 =
JOV4H3LNI
JANA
28— MSId advH

I

b SNg WILSAS >
mmw\

1INN
ONISS300dd

WHINTD [~ 77

00c

WYYO0dd

NOILINDIZY
INVT oy

SIWVY90¥d
NOILYOINddY  [[T—9¢2

W3LSAS
ONILYH3IdO TT—G<7
(Nvy) T—czz
solg Hl-g77
(Wow) 7z
AHOW3NW WNALSAS




US 8,034,290 B1

Sheet 3 of 3

Oct. 11, 2011

U.S. Patent

ELVAE
J1INOIF

00§

¢ "B
\ I A
w._- IIIII
9l 1dvO OL g1 3719vO Ol
J1V1S TVWHON JOVLIOA FAILISOd
g1 = o -
aANYIWINOD 9l 31gvO gl 3719vO
aNoOD3ds OL A G+ aNNoOYEo
.v._ull - M M
JVTd 3LINDITY
Ol SNOILdO
Y — @ —
Gl 371dvO Ol 11 A719v0 Ol
31V1S TVIWHON JOVLIOA IALLISOd
40
ANVYININOOD Gl 319vO 1 3719vO
1SHI4 Ol A G+ ANNOYD
an - i M M
IVYNDIS TYNOIS
HOHH3 p<[0}=}SF|
0S 02! 0f1 0z
Od HILHIANI
Q13HANVH HIAIFIOSNVYHL HOSS3ID0Hd TYNOIS

O0A




US 8,034,290 B1

1
REIGNITING FLAME IN VOLATILE
ORGANIC COMPOUND DEVICE

BACKGROUND

1. Field of the Invention

Implementations of various technologies described herein
are directed to volatile organic compound (VOC) detection
and to various methods and/or systems for igniting a flame in
a volatile organic compound (VOC) detector. e.g., reigniling
a flame that has been extinguished in a volatile organic com-
pound (VOC) detector.

2. Description of the Related Art

The following descriptions and examples do not constitute
an admission as prior art by virtue of their inclusion within
this sectiorn.

Industrial plants that handle volatile organic compounds
(VOCs) sometimes experience unwanted emissions of those
compounds into the atmosphere from point sources, such as
smokestacks, and non-point sources, such as valves, pumps,
and/or vessels containing the VOCs. Emissions from non-
point sources typically occur due to leakage of the VOCs from
joints and/or seals and may be referred to herein as “fugitive
emissions”. Fugitive emissions from control valves typically
occur as leakage through the packing set around the valve
stem. Control valves used in demanding service conditions
involving large temperature fluctuations and frequent move-
ments of the valve stem commonly suffer accelerated dete-
rioration of the valve stem packing set.

The United States REnvironmental Protection Agency
(EPA) has promulgated regulations specifying maximum per-
mitted leakage of certain hazardous air pollutants, such as
benzene, toluene, 1,1.1-trichloroethane, trom certain hard-
ware or fixtures, e.g., control valves. The regulations require
facility operators to perform periodic surveys of the emis-
sions from all control valves and pump seals. The survey
interval frequency may be monthly, quarterly, semiannual, or
annual. If the facility operalor can document that a certain
percentage of valves and pumps with excessive leakage are
below a prescribed minimum, the required surveys become
less frequent. Thus, achieving a low percentage of leaking
valves reduces the number of surveys required per year,
which may result in large cost savings.

Fugitive emissions ate typically monitored using a VOC
detector. which may also be referred to as a vapor analyzer.
Due to the location of the control valves and a tendency to jar
the VOC detector during operation, the flame inside the VOC
detector may often go out during detection. When this hap-
pens, the technician operating the VOC detector may need to
reignite the flame, e.g., by manually reigniting the flame.
Manual reignition has a number of disadvantages, including
having to unstrap the VOC detector [rom the back of the
technician. If the flame extinguishes while the technician is in
the process of climbing up a ladder on a structure, e.g., en
route to a location where detection will take place, then the
entire deteclion process is disrupted and often, for safety
reasons, the technician not only has to stop climbing the
ladder, but changes direction and goes back down the ladder,
so that the VOC detector can be safely unstrapped and the
flame manually reignited. Accordingly. there is an ongoing
need tor the methods and systems disclosed below.

SUMMARY

Described herein are implementations of various technolo-
gies for a method for igniting a flame in a volatile organic
compound (VOC) detector. In one implementation, the
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method includes transmitting a first signal to the VOC detec-
tor through a wireless device. The signal is configured to
ignite a flame in the VOC detector.

In another implementation, the method may include
receiving a signal at a handheld personal computer indicating
that a flame in the VOC detector is extinguished and reigniting
the flame in the VOC detector using a wireless device config-
ured to facililate communication between the handheld per-
sonal computer and the VOC detector.

Also described herein are implementations of various tech-
nologies for a volatile chemical (VOC) detection system,
which may include a VOC detector and a handheld personal
computer in communication with the VOC detector. The
handheld personal computer may be configured to control an
operation of the VOC detector. The VOC detection system
may further include a wireless device in communication with
the VOC detector and the handheld personal computer. The
wireless device may be configured to facilitate communica-
tion between the VOC detector and the handheld personal
computer.

Still further, described herein are implementations of vari-
ous lechnologies for a volalile chemical (VOC) detector,
which may include a processor and a memory comprising
program instructions executable by the processor to receive a
first signal indicating that a flame in the VOC detector is
extinguished; send a first command to a signal inverter to
ground port B of the VOC detector for a first predetermined
amount of time and apply a first positive voltage to port B
once the first predetermined amount of time has lapsed,
receive a second signal indicating an option to reignite the
flame in the VOC detector; and send a second command to the
signal inverter to ground port C of the VOC detector for a
second predetermined amount of time and apply a second
positive voltage to port C once the second predetermined
amount of time has lapsed.

The above referenced summary section is provided to
introduce a selection of concepts in a simplified form that are
forther described below in the detailed description section.
The summary is not intended to identify key features or
essential features of the claimed subject matter, nor is it
intended to be used to limit the scope of the claimed subject
matter. Furthermore, the claimed subject matter is not limited
to implementations that solve any or all disadvantages noted
in any part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

Implementations of various technologies will hereafter be
described with reference to the accompanying drawings. It
should be understood, however, that the accompanying draw-
ings illustrate only the various implementations described
herein and are nol meant to limil the scope of various tech-
nologies described herein.

FIG. 1 illustrates a schematic diagram of a VOC detection
system in accordance with one or more implementations of
various technologies described herein

FIG. 2 illustrates a schematic diagram of a handheld per-
sonal computer in accordance with one or more implementa-
tions of various technologies described herein.

FIG. 3 illustrates a signal diagram for reigniting a flame in
the VOC detector in accordance with one or more implemen-
tations of various technologies described herein.

DETAILED DESCRIPTION

The discussion below is directed to certain specific imple-
mentations. It is to be understood that the discussion below is



US 8,034,290 Bl

3

only for the purpose of enabling a person with ordinary skill
in the arl (o make and use any subject matter defined now or
later by the patent “claims” found in any issued patent herein.

The following paragraphs generally describe implementa-
tions of various techniques directed to various methods and
systems for igniting a flame in a volatile organic compound
(VOC) detector or reigniting a flame that has been extin-
guished. In one implementation, the VOC detection system
includes a VOC detector in communication with a handheld
personal computer (PC), a signal inverter coupled to the VOC
detector and a Bluetooth enabled device for facilitating com-
munication between the VOC detector and the handheld PC.
The Bluetooth enabled device communicates with the hand-
held PC wirelessly.

In operation, when a flame inside the VOC detector extin-
guishes, the VOC detector sends an error message to the
handheld PC via the Bluetooth enabled device. In response,
the technician may send a first command through the hand-
held PC to the signal inverter. Upon receipt of the first com-
mand, the signal inverter grounds port B of the VOC detector
for a predetermined amount of time and applies a positive
voltage after the predetermined amount of time has lapsed.
Upon detection that its port B was grounded for the predeter-
mined amount of time and the positive voltage is applied to
the porl, the VOC detector clears the error message and sends
an option to reignite the flame to the handheld PC via the
Bluetooth enabled device. Upon receipt of this option, the
technician may then send a second command through the
handheld PC to the signal inverter. Upon receipt of the second
command, the signal inverter grounds port C of the VOC
detector for a predetenmined amount of time and applies a
positive voltage after the predetermined amount of time has
lapsed. Upon detecting that port C has been grounded for the
predetermined amount of time and the positive voltage is
applied to port C, the VOC detector reignites the flame. One
or more techniques for reigniting a flame in the VOC detector
in accordance with various implementations are described in
more detail with reference to FIGS. 1-3 in the following
paragraphs.

FIG. 1 illustrates a VOC detection system 100 in accor-
dance with one or more implementations of various technolo-
gies described herein. The VOC detection system 100 may
also be referred to as u loxic vapor analyzer (TVA). The VOC
detection system 100 may include a VOC detector or analyzer
10 configured to detect volatile organic chemicals, emissions
gases, nitroaromatics, chemical warfare agents and the like.
In one implementation, the VOC detector 10 is TVA-1000
available from The Foxboro Company out of Massachusetts,
USA. However, it should be understood that some implemen-
tations may use other types of VOC detectors. The VOC
detector 10 may include an organic or inorganic vapor moni-
tor using a flame ionization detector (FID) or both an FID and
a photoionization detector (PID). The VOC detector 10 may
be coupled to a signal inverter 20, which may be configured to
invert a positive voltage signal to ground. Although the signal
inverter 20 is described herein as being configured to invert a
posilive signal (o ground, it should be understood that in some
implementations depending on the configuration of the VOC
detector 10, the signal inverter 20 may be configured to invert
a positive voltage to a negative voltage or invert a negative
voltage signal to a positive voltage signal. Likewise, although
the VOC detector 10 is described as operating with a signal
inverter 20, it should be understood that in some implemen-
tations the VOC detector 10 may operate with other devices
having the same or similar functionalities as the signal
inverter 20, such as an electro-mechanical relay, a solid state
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relay, or an integrated circuit that would operate to pull a
positive voltage signal to ground.

The signal inverter 20 may be coupled to the VOC detector
10 via cable 17 at port B and via cable 18 at port C. Various
cables described herein may be made of copper. However, it
should be understood that the various cables may be made
from other types of material, such as fiber optic, aluminum
and the like. Port D of the VOC detector 10 may be connected
to ground.

The VOC detector 10 may further be coupled to a Blue-
tooth enabled device 110. As such, port A of the VOC detector
10 may be coupled (o a transceiver 120 portion of the Blue-
tooth enabled device 110 via cable 13. The Bluetooth enabled
device 110 is described in more detail in the paragraphs
below.

The signal inverter 20 may also be coupled to the Bluetooth
enabled device 110 via cable 15 and cable 16. In one imple-
mentation, the signal inverter 20 may be a Quadruple T.ine
Receiver™ available from Texas Instruments headquartered
in Dallas, Tex. However, it should be understood that other
implementations may use a signal inverter that may have a
different configuration or design and manufactured by com-
panies other than Texas Instruments.

The term “Bluetooth enabled device” as used herein means
any device that is enabled with Bluetooth technology. Blue-
tooth is a wireless technology that operales in the unlicensed
Industrial, Scientific, and Medical (ISM) radio band of 2.4
GHz. Bluetooth technology includes a number of protocols
that allow Bluetooth enabled devices to operate in a peer-to-
peer environment forming, piconets. The Bluetooth protocol
and specification may be found in: Bluetooth system; Speci-
fication Volumes 1 and 2, Core and Profiles: Version 1.1, 22
Feb. 2001 . The Bluetooth enabled device 110 may be config-
ured to facilitate communication between the VOC detector
10, the signal inverter 20 and a handheld personal computer
(PC) 50, which will be described in more detail in the para-
graphs below. The Bluetooth enabled device 110 may include
a transceiver 120 and a processor 130. The processor 130 may
be coupled to the transceiver 120 by cable 14.

The processor 130 may include a central processing unit
(CPU), a system memory and a system bus that couples
various system components including the system memory to
the CPU. The system memory may include a read only
memory (ROM) and a random access memory (RAM). A
basic input/output system (BIOS), containing the basic rou-
tines that help transfer information between elements within
the processor 130, such as during start-up, may be stored in
the ROM.

The Bluetooth enabled device 110 may be in communica-
tion with the handheld PC 50 wirelessly. Although implemen-
tations of various technologies are described herein with ref-
erence to the Bluetooth enabled device 110, it should be
understood that some implementations may use other type of
wireless data communication or protocol, such as Spread
Spectrum, Broadband, Wi-Fi and the like.

FIG. 2 illustrates a schematic diagram of a handheld PC
200 in accordance with one or more implementations of vari-
ous technologies described herein. The handheld PC 200 may
include a central processing unit (CPU) 221, a system
memory 222 and a system bus 223 that couples various sys-
tem components including the system memory 222 to the
CPU 221. Although only one CPU is illustrated in FIG. 2. it
should be understood that in some implementations the hand-
held PC 200 may include more than one CPU. The system bus
223 may be any of several types of bus structures, including a
memory bus or memory controller, a peripheral bus, and a
local bus using any of a variety of bus architectures. By way
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of example, and not limitation, such architectures may
include Industry Standard Architecture (ISA) bus, Micro
Channel Architecture (MCA) bus, Enhanced ISA (EISA) bus,
Video Electronics Standards Association (VESA) local bus,
and Peripheral Component Interconnect (PCI) bus also
known as Mezzanine bus. The system memory 222 may
include a read only memory (ROM) 224 and a random access
memory (RAM) 225. A basic input/output system (BIOS)
226, containing the basic routines that help transfer informa-
tion between elements within the handheld PC 200, such as
during start-up, may be stored in the ROM 224.

The handheld PC 200 may [urther include a hard disk drive
227 for reading from and writing to a hard disk. The hard disk
drive 227 may be connected to the system bus 223 hy a hard
disk drive interface 232. The drives and their associated com-
puter-readable media may provide nonvolatile storage of
computer-readable instructions, data structures, program
modules and other data for the handheld PC 200.

The handheld PC 200 may further include computer-read-
able media that may be accessed by the CPU 221. For
example, such computer-readable media may include com-
puter storage media and communication media. Computer
storage media may include volatile and non-volatile, and
removable and non-removable media implemented in any
method or technology for storage of information. such as
computer-readable instructions, dala structures, program
modules or other data. Computer storage media may further
include RAM, ROM, erasable programmable read-only
memory (EPROM), electrically erasable programmable
read-only memory (EEPROM), flash memory or other solid
state memory technology, CD-ROM, digital versatile disks
(DVD), orother optical storage, magnetic cassettes, magnetic
tape, magnetic disk storage or other magnetic storage devices,
or any other medium which can be used to store the desired
information and which can be accessed by the CPU 221.
Communication media may embody computer readable
instructions, data structures, program modules or other data
in a modulated data signal, such as a carrier wave or other
transport mechanism and may include any information deliv-
ery media. The term “modulated data signal” may mean a
signal that has one or more of'its characteristics set or changed
in such a manner as to encode information in the signal. By
way of example, and not limitation, communication media
may include wired media such as a wired network or direct-
wired connection, and wireless media such as acoustic, REF,
infrared and other wireless media. Combinations of any of the
above may also be included within the scope of computer
readable media.

A number of program modules may be stored on ROM 224
or RAM 225, including an operating system 235, one or more
application programs 236 and a flame reignition program
240. The operating system 235 may be any suitable operating
system that may control the operation of a networked per-
sonal or server computer, such as Windows® XP, Mac OS®
X, Unix-variants (e.g., Linux® and BSD®), and the like. The
flame reignition program 240 will be described in more detail
with reference to FIG. 3 in the paragraphs below.

It should be understood that the various technologies
described herein may be implemented in connection with
hardware. software or a combination of both. Thus, various
technologies, or certain aspects or portions thereof, may take
the form of program code (i.e.. instructions) embodied in
tangible media, such as tloppy diskettes. CD-ROMs. hard
drives, or any other machine-readable storage medium
wherein, when the program code is loaded into and executed
by a machine, such as a computer, the machine becomes an
apparatus for practicing the various technologies. In the case
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of program code execution on programmable computers, the
computing device may include a processor. a storage medium
readable by the processor (including volatile and non-volatile
memory and/or storage elements), at least one input device,
and at least one output device. One or more programs that
may implement or utilize the various technologies described
herein may use an application programming interface (API),
reusable controls, and the like. Such programs may be imple-
mented in a high level procedural or object oriented program-
ming language to communicate with a computer system.
However, the prograni(s) may be implemented in assembly or
machine language, if desired. In any case, the language may
be a compiled or interpreted language, and combined with
hardware implementations.

FIG. 3 illustrates a signal diagram 300 for reigniting a
flame in the VOC detector 10 in accordance with one or more
implementations of various technologies described herein. At
time T1, when the flamc extinguishes in the VOC detector 10,
the VOC detector 10 may send an error signal through port A
via cable 13 to the transceiver 120, which may then forward
the error signal to the handheld PC 50 wirelessly.

In response to receiving the error signal, the handheld PC
50 may display the error message to the user/operator. For
example, the handheld PC 50 may display WARNING:
FLAME OUT. In one implementation, the same message
may be displayed on the screen of the VOC detector 10.

At time T2, upon seeing the display. the user may send a
first command from the handheld PC 50 to the processor 130
through the transceiver 120 wirelessly. The first command
may include a first portion and a second portion. In one
implementation, the first portion and the second portion may
be separated by a predetermined time delay, e.g., about 1
second to about 3 seconds. Upon receipt of the first portion,
the processor 130 may send a positive 5 volts signal along
cable 15 to the signal inverter 20, which may then apply a zero
voltage signal to cable 17, thereby grounding port B of the
VOC 10. A positive voltage is typically applied to port B
during operation. In one implementation, the signal inverter
20 may ground cable 17 using port D, which is connected to
ground.

At time T3, after the predetermined time delay has lapsed,
upon receipt of the second portion, the processor 130 may
apply a normal state signal along cable 15 to the signal
inverter 20, which may (hen remove the zero voltage previ-
ously applied to cable 17 and apply a positive voltage typi-
cally applied to port B during operation.

In this manner, the first command may operate as a toggling
signal. The first portion may be configured to ground cable
17, while the second portion may be configured to stop the
grounding cable 17 and apply an operating voltage to cable
17. In one implementation, the first portion may be ST, 0808
and the second portion may be ST, 0800.

At time T4, upon detecting that port B, to which cable 17 is
connected, has been switched to ground for a predetermined
amount of time (e.g., about 1 second to about 3 seconds) and
returned to its operating voltage, the VOC detector 10 may
clear the error message on its screen and display a set of
options for addressing (he flame oul situation on s screen.

One option for addressing the flame out situation is to
reignite the flame. As such, the VOC detector 10 may send the
set of options to the transceiver 120 through cable 13. The
transceiver 120 may then forward the set of options to the
handheld PC 50 wirelessly. Alternalively, the VOC detector
10 may send only the option to reignite the flame to the
transceiver 120.

At time T5, upon receipt of an option to reignite the flame,
the user may wirelessly send a second command from the



US 8,034,290 Bl

d

handheld PC 50 to the processor 130 through the transceiver
120. The second command may include a first portion and a
second portion. The first portion and the second portion may
be separated by a predetermined time delay, e.g.. about 1
second to 3 seconds. Upon receipt of the first portion of the
second command, the processor 130 may apply a positive 5
volts signal along cable 16 to the signal inverter 20, which
may then switch cable 18 to ground. As mentioned above, the
signal inverter 20 may use port D, which is connected to
ground, to ground cable 18.

At time 16, after the predetermined time delay has lapsed,
upon receipt of the second portion of the second command,
the processor 130 may apply a normal state signal along cable
16 to the signal inverter 20, which may then remove the zero
voltage previously applied to cable 18 and apply a positive
voltage typically applied to cable 18 during operation.

In this manner, the second command may operate as a
toggling signal. The first portion may be configured to ground
cable 18, while the second portion may be configured to stop
the grounding cable 18 and apply an operating voltage to
cable 18. In one implementation, the first portion may be ST,
0404 and the second portion may be ST, 0400.

Upon detecting that port C, to which cable 18 is connected,
has been switched to ground for the predetermined amount of
time (e.g., about 1 second to about 3 seconds) and returned to
its operating voltage. the VOC detector 10 may reignite the
flame.

Although the commands that control the operation of the
VOC detector 10, e.g., for reigniting the flame, have been
described with reference to the handheld PC 50, it should be
understood that in some implementations the commands may
be sent from the Bluetooth enabled device 110. For instance,
the commands to clear the error message displayed due to the
flame having been extinguished may be sent via a switch on
the Bluetooth enabled device 110. The commands to reignite
the flame may be sent using the same switch or in combina-
tion with another switch on the Bluetooth enabled device 110.

Although implementations of various technologies
described herein are described with reference to a handheld
PC, it should be understood that some implementations may
be operational with other types of computing systems, such as
laptop devices, multiprocessor systems, microprocessor-
based systems, programmable consumer electronics, net-
work PCs, minicomputers, personal computers and the like,

The various technologies described herein may be imple-
mented in the general context of computer-cxecutable
instructions, such as program modules, being executed by a
computer. Generally, program modules include routines, pro-
grams, objects, components, data structures, etc. that perform
particular tasks or implement particular abstract data types.
The various technologies described herein may also be imple-
mented in distributed computing environments where tasks
are performed by remote processing devices that are linked
through a communications network, e.g., by hardwired links,
wireless links, or combinations thereof. In a distributed com-
puting environment, program modules may be located in both
local and remote computer storage media including memory
storage devices.

While the foregoing is directed to implementations of vari-
ous technologies described herein, other and further imple-
mentations may be devised without departing from the basic
scope thereof, which may be determined by the claims that
follow. Although the subject matter has been described in
language specific to structural features and/or methodologi-
cal acts, it is to be understood that the subject matter defined
in the appended claims is not necessarily limited to the spe-
cific features or acts described above. Rather, the specific
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features and acts described above are disclosed as example
forms of implementing the claims.

What is claimed is:

1. A method for igniting a flame in a volatile organic
compound (VOC) detector, comprising:

transmitting a first signal to the VOC detector through a

wireless device, wherein the first signal is configured to
clear an error message in the VOC detector by (i)
grounding a first port on the VOC detector and (ii) apply-
ing a positive voltage on the first port; and

transmitting a second signal to the VOC detector through

the wireless device, wherein the second signal is config-
ured to ignite a flame in the VOC detector by (i) ground-
ing a second port on the VOC detector and (ii) applying
a positive voltage on the second port, thereby igniting
the Hame.

2. The method of claim 1, further comprising receiving a
third signal through the wircless device, wherein the third
signal indicates that the flame in the VOC is extinguished.

3. The method of claim 2, wherein the first signal is trans-
mitted to the VOC detector in response to receiving the third
signal.

4. The method of claim 1, wherein the wireless device is an
IEEE standard 802.15.1 enabled device.

5. A method for igniting a flame in a volatile organic
compound (VOC) detector, comprising:

receiving a signal at a handheld personal computer indi-

cating that a flame in the VOC detector is extingnished;
and

reigniting the flame in the VOC detector using a wireless

device that facilitates communication between the hand-

held personal computer and the VOC detector, wherein

the reigniting step comprises:

sending a first command to the VOC detector through the
wireless device, wherein the first command com-
prises:

a first portion configured to cause a signal inverter
coupled between the wireless device and the VOC
detector to ground a first port of the VOC detector;
and

a second portion configured to cause the signal
inverter to stop the grounding of the first port,
thereby clearing an error message in the VOC
deteclor; and

sending a second command to the VOC detector through
the wireless device, wherein the second command
comprises:

a first portion configured to cause the signal inverter to
ground a second port of the VOC detector; and

a second portion configured to cause the signal
inverter to stop the grounding of the second port,
thereby reigniting the flame.

6. The method of claim 5, wherein the wireless device is an
IEEE standard 802.15.1 enabled device.

7. The method of claim §, wherein reigniting the flame in
the VOC detector comprises sending the first command and
the second command from the handheld personal computer to
the VOC detector through the wireless device.

8. The method of claim 5, wherein reigniting the flame in
the VOC detector is accomplished by transmitting a reignition
signal from the wireless device to the VOC detector.

9. The method of claim 8, wherein the reignition signal is
transmitted by activaling a switch on the wireless device.

10. The method of claim 5, wherein the reigniting step
comprises receiving an option to reignite the flame in the
VOC detector after the first port of the VOC detector has been
grounded for a predetermined amount of time.
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11. The method of claim 10, wherein the second command
is sent to the VOC delector in response (o receiving the oplion
to reignite the flame in the VOC detector.

12. The method of claim 5, wherein the flame in the VOC
detector is reignited upon detecting that the second port has
been grounded for a predetermined amount of time and the
grounding of the second port is stopped after the redeter-
mined amount of time has lapsed.

13. The method of claim 5, wherein the first port of the
VOC detector is grounded for a first predetermined amount of
time.

14. The method of claim 13, wherein the first predeter-
mined amount of time ranges from about one second to about
three seconds.

15. The method of claim 13, wherein the grounding of the
first port is stopped atter the [irst predetermined amount of
time has lapsed.

16. The method of claim 5, wherein the second port of the
VOC detector is grounded for a second predetermined
amount of time.

17. The method of claim 16, wherein the grounding of the
second portis stopped after the second predetermined amount
of time has lapsed.

18. A volatile chemical (VOC) detection system, compris-
ing:

a VOC detector;

a handheld personal computer in communication with the
VOC detector, the handheld personal computer being
configured to control an operation of the VOC detector;

a wireless device in communication with the VOC delector
and the handheld personal computer, the wireless device
being configured to facilitate communication between
the VOC detector and the handheld personal computer;
and

a signal inverter coupled to the VOC detector and to
ground, wherein the handheld personal computer is con-
figured to send a first command to the signal inverter to
ground a first port of the VOC detector for a first prede-
termined amount of time and stop the grounding of the
first port after the first predetermined amount of time has
lapsed. thereby clearing an error signal in the VOC
detector.

19. The VOC detection system of claim 18, wherein the

wireless device is an IBEE standard 802.15.1 enabled device.

20. The VOC detection system of claim 18, wherein the
VOC detector is configured to send the error signal to the
handheld personal computer upon detecting that a flame in
the VOC detector has gone out.
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21. The VOC detection system of claim 18, wherein the
signal inverter is coupled between the VOC detector and the
wireless device.

22. The VOC detection system of claim 18, wherein the
VOC detector is configured to clear the error signal upon
detecting that the first port has been grounded for the first
predetermined amount of time and the grounding of the first
port is stopped after the first predetermined amount of time
has lapsed.

23. The VOC detection system of claim 22, wherein the
handheld personal computer is configured to send a second
command to the signal inverter to cause the signal inverter to
ground a second port of the VOC detector for a second pre-
determined amount of time and stop, the grounding of the
second port after the second predetermined amount of time
has lapsed.

24. The VOC detection system of claim 23, wherein the
VOC detector is configured to reignite the flame upon detect-
ing that the second port has been grounded for the second
predetermined amount of time and the grounding of the sec-
ond port is stopped after the second predetermined amount of
time has lapsed.

25. The VOC detection system of claim 18, wherein the
VOC detector is configured to send a reignition option to the
handheld personal computer upon detecting that the first port
has been grounded for the first predetermined amount of time.

26. A handheld personal computer for operating a volatile
chemical (VOC) detector, comprising:

a processor; and

a memory comprising program instructions executable by

the processor to:

receive a first signal indicating that a flame in the VOC
detector is extinguished;

send a first command to a signal inverter to ground a first
port of the VOC detector for a first predetermined
amount of time and stop the grounding of the first port
once the first predetermined amount of time has
lapsed, thereby clearing an error message in the VOC
detector:

receive a second signal indicating an oplion Lo reignite
the flame in the VOC detector; and

send a second command to the signal inverter to ground
a second port of the VOC detector for a second pre-
determined amount of time and slop the grounding of
the second port once the second predetermined
amount of time has lapsed, thereby reigniting the
flame.
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LOCATING LDAR COMPONENTS USING
POSITION COORDINATES

BACKGROUND

1. Field of the Invention

Implementations of varjous technologies described herein
generally relate to various methods and/or systems for locat-
ing components in a Leak Detection And Repair (LDAR)
prograni.

2. Description of the Related Art

The following descriptions and examples do not constitute
an admission as prior art by virtue of their inclusion within
this section.

Industrial plants that handle volatile organic compounds
(VOCs) sometimes experience unwanted emissions of those
compounds into the atmosphere from point sources, such as
smokestacks, and non-point sources, such as valves, pumps,
and/or vessels containing the VOCs. Emissions from non-
point sources typically occur due to leakage of the VOCs from
joints and/or seals and may be referred to herein as “fugitive
emissions”. Fugitive emissions from valves typically occur as
leakage through the packing set around the valve stem.

Mos! industrial plants have established an LDAR program
to detect if any fugitive emissions are being released into the
atmosphere. Given the obscure locations of many of these
potential emission sources, technicians usually experience
major difficulties in locating all of the LDAR components.

Further, there are security risks involved with storing the
locations of hazardous gas/chemical equipment where LDAR
components are positioned on an unsecured database.

SUMMARY

Described herein are one or more implementations of vari-
ous technologies and techniques directed to creating,
encrypting, and updating a database of position coordinates
of LDAR components. In one implementation, the method for
creating a database of coordinates of leak detection and repair
(LDAR) components includes receiving an input pertaining
to an LDAR component, obtaining position coordinates of a
handheld computer device in response to receiving the input
and associating the position coordinates of the handheld com-
puter device wilh the LDAR component.

Described herein are also one or more implementations of
various techniques for using the position coordinates to assist
a user (technician) to locate an LDAR component in the field.
1n one implementation, the method for providing assistance
to a user tor locating a leak detection and repair (LDAR)
component includes receiving a request to locate an LDAR
component in a field, retrieving position coordinates of the
LDAR component, obtaining position coordinates of a hand-
held computer device and providing directions from the posi-
tion coordinates of the handheld computer device to the posi-
tion coordinates of the LDAR component.

In one implementation, the method may further include
obtaining current position coordinates of the handheld com-
puter device when the user has reached the LDAR compo-
nent, determining whether the current position coordinates
arc within a predetermined range of the retrieved position
coordinates ofthe LDAR component and whether the dilution
of precision of the current position coordinates are higher
than the dilution of precision of the retrieved position coor-
dinates, and if it is determined that the current position coor-
dinates are within the predetermined range and that the dilu-
tion of precision of the current position coordinates are higher
than the dilution of precision of the retrieved position coor-
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dinates, then replacing the retrieved position coordinates of
the LDAR componenl wilh the current position coordinates.

Described herein are also one or more implementations of
various techniques for a system for locating leak detection
and repair (LDAR) components. In one implementation, the
system includes one or more position coordinates satellites
and a handheld computer device in communication with the
position coordinates satellile. The handheld compuler device
includes a processor and a memory comprising program
instructions executable by the processor to: receive an input
pertaining to an LDAR component, obtain position coordi-
nates of the handheld computer device using the position
coordinates satellites and associate the position coordinates
of the handheld computer device with the LDAR component.

In another implementation, the system includes a position
coordinates satellite and a handheld computer device in com-
munication with the position coordinates satellite. The hand-
held computer device includes a processor and a memory
comprising program instructions executable by the processor
to: receive a request to locate an LDAR component in a field,
retrieve position coordinates of the LDAR component in
response Lo receiving the request, obtain position coordinates
of the handheld computer device using one or more position
coordinates satellites and provide directions from the position
coordinates of the handheld computer device to the position
coordinates of the LDAR component.

The above referenced summary section is provided to
introduce a selection of concepts in a simplified form that are
further described below in the detailed description section.
The summary is not intended to identify key features or
essential features of the claimed subject matter, nor is it
intended to be used to limit the scope of the claimed subject
matter. Furthermore, the claimed subject matter is not limited
to implementations that solve any or all disadvantages noted
in any part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

Implementations of various technologies will hereafter be
described with refcrence to the accompanying drawings. It
should be understood, however, that the accompanying draw-
ings illustrate only the various implementations described
herein and are not meant to limit the scope of various tech-
nologies described herein.

FIG. 1 illustrates a schematic diagram of an LDAR com-
ponent locator system in accordance with one or more imple-
mentations of various technologies and techniques described
herein.

FIG. 2 illustrates a schematic diagram of a personal digital
assistant (PDA) in accordance with one or more implemen-
tations of various technologies and techniques described
herein.

FIG. 3 illustrates a flow diagram of a method for creating a
database of position coordinates for LDAR components in
accordance with one or more implementations of various
techniques described herein.

FIG. 4 illustrates a flow diagram of a method for assisting
a user to locate an T.DAR component in accordance with
various techniques described herein.

DETAILED DESCRIPTION

The discussion below is directed to certain specific imple-
mentations. It is to be understood that the discussion below is
only for the purpose of enabling a person with ordinary skill
in the art to make and use any subject matter defined now or
later by the patent “claims” found in any issued patent herein.
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The following paragraphs generally describe one or more
implementations of various techniques directed to acquiring
position coordinates of LDAR components and providing a
user with a method in which to locate the immediate vicinity
or the precise location of an LDAR component. In one imple-
mentation, the LDAR component locator system may include
an LDAR component, a global positioning system device,
one or more position coordinates satellites in communication
with a PDA, a database of LDAR component information,
and a database of position coordinates.

In operation, a user may perform monitoring, document-
ing, or maintenance work at each LDAR component. After
the user has completed his maintenance work at one LDAR
component, he may input an account of the work that he
completed into his PDA. Upon receiving this information
about a specific LDAR component, the PDA may retrieve its
own position coordinates. encrypt it, and store it as the posi-
tion coordinates for the specified LIDAR component on a
database for position coordinates. In order to keep the loca-
tion of the LDAR components safe from sabotage, the com-
ponent locator program may encrypt the position coordinates
prior to storing them to the database. Further, the encrypted
position coordinates may be stored in a database separate
from the database that stores other information pertaining to
LDAR components.

After an LDAR component’s position coordinales have
been stored, a user may request to locate the LDAR compo-
nent on his PDA. Upon receiving a request to locate a specific
LDAR component, the PDA may download the LDAR com-
ponent’s position coordinates, decrypt it, and compare it to its
own current position coordinates. Using the two coordinates,
the PDA may provide the user with a map or step-by-step
directions on how to reach the vicinity of the specified LDAR
component.

The accuracy of an LDAR compounent’s location may be
determined each time an LDAR component has been located
by a user. If an LDAR component’s newly acquired location
coordinates are within a predetermined accuracy tolerance,
the newly acquired coordinates may be stored in the database
of the position coordinales in place of the previous coordi-
nates for the LDAR component. Otherwise, if an LDAR
component’s newly acquired location coordinates exceed a
predetermined accuracy tolerance, the PDA may display a
warning notice (o its user. The user may have the option to
either replace the previously stored position coordinates with
the newly acquired coordinates, or he may disregard the
warning and keep the previously stored position coordinates
on the database.

In one implementation, the component locator program
may also determine the accuracy of a location by comparing
the dilution of precision values between the position coordi-
nates stored on the database and the PDA’s newly acquired
position coordinates. The dilution of precision may be calcu-
lated by determining the number of GPS satellites used in
locating the PDA’s position coordinates. If the newly
acquired coordinates have a higher degree of precision than
the previously stored coordinates, the component locator pro-
gram may replace the previously stored coordinates with the
newly acquired coordinates.

Onc or more implementations of various techniques for an
LDAR component locator system will now be described in
more detail with reference to FIGS. 1-4 in the following
paragraphs.

FIG. 1 illustrates a block diagram of a system or network
100 that may be used to locate LDAR components in accor-
dance with one or more implementations of various technolo-
gies and techniques described herein.
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The system 100 may include a computer device, such as a
personal digital assistant (PDA) 140, in communication with
a position coordinates satellite 110, LDAR components 170,
a database 150 for storing [ DAR information and a database
160 for storing position coordinates of the LDAR compo-
nents 170. LDAR components 170 may include devices such
as valves, pumps, compressors, connectors, flanges, and other
devices that can be found at industrial plants.

The PDA 140 may be configured for storing the hardware
and software elements required to locate specific compo-
nents. For instance, the PDA 140 may include hardware com-
ponents, such as a position coordinates device 120, and soft-
ware components, such as a component locator program 130.

The position coordinates device 120 may be used to assist
position satellite 110 in obtaining the position coordinates of
PDA 140. The position coordinates device 120 may be any
device that communicates with a position coordinates satel-
lite 110 to determine its position coordinates. The satellitc
110 may be configured to provide the position coordinates
device 120 its position coordinates. Although only one posi-
tion coordinates satellite is shown in FIG. 1, it should be
understood that in some implementations the satellite 110
may include one or more medium Earth orbit satellites. In one
implementation, the position coordinates device 120 may use
Global Positioning System (GPS) satellites to determine the
PDA 140’s GPS coordinates. It should also be noted that
satellite 110 may be replaced with other communications
devices such as cellular phone towers or any other device that
may be capable to provide position coordinates of the PDA
140.

The component locator program 130 may be used to store
the position coordinates of the [.DAR components 170 into a
database and to assist the user in locating LDAR components
170. In one implementation, the component locator program
130 may link or associate an LDAR component 170 with its
corresponding position coordinates obtained by the position
coordinate device 120. After making this association, the
component locator program 130 may encrypt the position
coordinates and store them in the position coordinates data-
base 160. The component locator program 130 may be
described in more detail with reference to FIGS. 3 and 4 in the
following paragraphs.

The position coordinates database 160 may be configured
to slore posilion coordinates of each LDAR component 170.
The position coordinates database 160 may be located on a
server, personal computer, or other similar computer
medium.

"The database 150 may be configured to store LDAR com-
ponent information, such as tag number, size, component
type and process stream information. Like the position coor-
dinates database 160, database 150 may also be located on a
server, personal computer, or other similar computer
medium.

Although various implementations described herein are
with reference to a PDA, it should be understood that in some
implementations the PDA 140 may be substituted with any
other computer device that can utilize software programs,
communicate wirelessly with other compuler media, and
interface with a position coordinates device 120, such as a
laptop, Pocket PC, and the like.

FIG. 2 illustrates a schematic diagram of a PDA 200 in
accordance with one or more implementations of various
technologies described herein. The PDA 200 may include a
central processing unit (CPU) 220, a system memory 280,
and a system bus 240 that couples various system components
including the system memory 280 to the CPU 220. Although
only one CPU 220 is illustrated in FIG. 2, it should be under-
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stood that in some implementations the PDA 200 may include
more than one CPU. The system bus 240 may be any of
several types of bus structures, including a memory bus or
memory controller, a peripheral bus, and a local bus using any
of a variety of bus architectures. By way of example, and not
limitation, such architectures may include Industry Standard
Architecture (ISA) bus, Micro Channel Architecture (MCA)
bus, Enhanced ISA (EISA) bus, Video Electronics Standards
Association (VESA) local bus, and Peripheral Component
Interconnect (PCI) bus also known as Mezzanine bus. The
system memory 280 may include a read only memory (ROM)
281 and 4 random access memory (RAM) 283. A basic input/
output system (BIOS) 282, containing the basic routines that
help transfer information between elements within the PDA
200, such as during start-up, may be stored in the ROM 281.
A video display 210 or other type of display device may also
be connected to system bus 210 via an interface, such as a
video adapter.

The PDA 200 may further include a hard disk drive 260 for
reading from and writing to a hard disk. The hard disk drive
260 may be connected to the system bus 240 by a hard disk
drive interface 250. The drives and their associated computer-
readable media may provide nonvolatile storage of computer-
readable instructions, data structures, program modules and
other data for the PDA 200.

The PDA 200 may [urther include computer-readable
media that may be accessed by the CPU 220. For example,
such computer-readable media may include computer storage
media and communication media. Computer storage media
may include volatile and non-volatile, and removable and
non-removable media implemented in any method or tech-
nology for storage of information, such as computer-readable
instructions, data structures, program modules or other data.
Computer storage media may further include RAM, ROM,
erasable programmable read-only memory (EPROM), elec-
trically erasable programmable read-only memory (EE-
PROM), flash memory or other solid state memory technol-
ogy, CD-ROM, digital versatile disks (DVD), or other optical
storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnelic storage devices, or any other
medium which can be used to store the desired information
and which can be accessed by the CPU 220.

The PDA 200 may contain a communication interface 270
that may connect with other types of computer media such as
servers, computers, the Internet, databases, and the like. In
one implementation, the communication interface 270 may
be a Bluetooth communications interface. However, it should
be understood that some implenientations may use other
types of wired or wireless communications.

Communication media may embody conmputer readable
instructions, data structures, program modules or other data
in a modulated data signal, such as a carrier wave or other
transport mechanism and may include any information deliv-
ery media. The term “modulated data signal” may mean a
signal that has one or more of its characteristics set or changed
in such a manner as to encode information in the signal. By
way of example, and not limitation, communication media
may include wired media such as a wired network or direct-
wired connection, and wireless media such as acoustic, RF,
infrared and other wireless media. Combinations of any of the
above may also be included within the scope of computer
readable media.

A number ol program modules may be stored on ROM 281
or RAM 283, including an operating system 284, a compo-
nent locator program 286 and a component information pro-
gram 288. The operating system 284 may be any suitable
operating system that may control the operation of a net-

w

25

40

55

60

6

worked personal or server computer. such as Windows® XP,
Mac OS® X, Unix-variants (e.g., Linux® and BSD®), and
the like. In one implementation, the component information
program 288 may be stored on RAM 225 or hard disk drive
227. The component information program 240 may be used to
outline and store information about certain components such
as its identification number, size, location, pressure, etc. The
component information program 240 may also be configured
to initiate the component locator program 286 to store or
locate specific LDAR components.

The PDA 200 may further include a position coordinate
device 230, which may provide the component locator pro-
gram 286 the current position coordinates of the PDA 200.
The position coordinates device 230 may include an antenna,
tuned to the frequency of the position satellites, receiver
processors, a clock, and other components that may be used to
interface with the PDA 200 and the position coordinates
satellite 110. In one implementation, the component locator
program 286 may use the position coordinates provided by
the position device 230 to create a database of position coor-
dinates for each LDAR component. The component locator
program 286 will be described in more detail with reference
to I'lG. 3 and ['IG. 4 in the paragraphs below. Although FIG.
2 indicates that the position coordinate device 230 may be
integrated inlo the PDA 140, it should be noted that in other
implementations the position coordinate device 230 may be a
separate component that communicates with the PDA 140
over the PDA’s communication interface 270.

FIG. 3 illustrates a flow diagram of a method 300 for
creating a database of position coordinates of LDAR compo-
nents 170 in accordance with one or more implementations of
various techniques described herein. At step 310, a user may
input an LDAR component’s identification information into
the PDA 140. The component’s identification information
may reflect its attached tag number, serial number, or any
other unique identification name that may or may not be
physically attached to the actual LDAR component.

Upon receipt of the component’s identification informa-
tion, the component localor program 286 may obtain the
current position coordinates of the PDA 140 (step 320). In
doing so, the component locator program 286 may send a
command to the position coordinates device 230 to retrieve
the current position coordinates of PDA 140, Here, the posi-
tion coordinates device 230 may interface with the position
coordinates satellite 110 to locate and store the cxact position
coordinates of the PDA 140. The obtained coordinates may be
stored in memory 280, hard drive 260, or any other memory
storage device.

Although the component locator program 286 is described
as obtaining position coordinates of the PDA 140 upon
receipt of the LDAR component identification information, it
should be understood that in some implementations, the com-
ponent locator program 286 may obtain position coordinates
of the PDA 140 at times other than receiving a component’s
identification. For instance, the component locator program
286 may obtain position coordinates of the PDA 140 when the
user performs normal maintenance operations, such as moni-
toring, servicing, collecting data on a specific component, and
the like. The component locator program 286 may also be
programmed to automatically store the position coordinates
ofan LDAR component when a monitoring event is recorded
or when a lag is documented into the PDA. Furthermore, it
should be noted that the component locator program 286 may
also be configured to store the position coordinates of a spe-
cific landmark. such as a control room, intersection, or major
piece of equipment.
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Atstep 330, the component locator program 286 associates
the position coordinates of PDA 140 with the component
identification information received at step 310. In this man-
ner, the position coordinates of the LDAR component for
which the identification information is received at step 310
may be obtained.

At step 340, the component locator program 286 may
encrypt the position coordinates. In one implementation, the
component locator program 286 may also encrypt the link or
association between the specific component identification
number and its position coordinates. Various encryption
methods may be used by the component locator program 286
to keep the position coordinates of the LDAR components
invisible to the public.

At step 350, the component locator program 286 may store

the encrypted position coordinates into the position coordi- -

nates database 160. Notably, the position coordinates data-
basc 160 is separate from the database 150 that stores other
information about LDAR components. The component loca-
tor program 286 may use the communication interface 270 to
send the encrypted data to the position coordinate database
160.

FI1G. 4 illustrates a flow diagram of a method 400 for
assisting a user to locate an LDAR component in accordance
with various techniques described herein. At step 410, the
component locator program 286 may receive a request from a
user to download the user’s assignment.

At step 420, the component locator program 286 may
retrieve the user’s assignment, the information pertaining to
the LDAR components listed in his assignment from the
LDAR information database 150 and the corresponding
encrypted position coordinates from the position coordinates
database 160.

At step 425, the component lecator program 286 may
receive a request from a user to locate a specific LDAR
component from his assignment list.

At step 430, the component locator program 286 may
decrypt the retrieved encrypted position coordinates. The
component locator program 286 may decrypt the encrypted
coordinates using a decryption algorithm or another similar
decryption method.

At step 440, the component locator program 286 may send
a command to the position coordinates device 230 to retrieve
the current position coordinates ol the PDA 140. As men-
tioned above, the position coordinates device 230 may inter-
face with onc or more position coordinates satellites to deter-
mine the current position of PDA 140. In one implementation,
the position coordinates device 230 may store the position
coordinates of the PDA 140 on some memory device that may
be accessed by the component locator program 286.

At step 450, the component locator program 286 may use
the current position coordinates of PDA 140 and the
decrypted position coordinates of the specitied LDAR com-
ponent to provide directions from (he PDA 140°s current
location to the location of the specified LDAR component.
The directions provided by the component locator program
286 may include a heading and distance, a general area map,
a map ol the area or lacility in which the specified LDAR
component is identified with a pointer, a snapshot view map
that indicates the general direclion and distance to the speci-
fied component, travelogues, vocal directions, written direc-
tions, video presentation and the like. Although it may be
understood that the video display 210 may update automati-
cally to indicate the PDA 140°s progress in reaching the
specified component, it should also be noted that directions
displayed on the video display 210 may not update automati-
cally as the PDA 140 moves closer to the specified LDAR
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component. Instead, the user may need to enter another
request to the component locator program 286 to locate the
specified LDAR component, in order for the video display
210 to update. In one implementation, the actual position
coordinates of the LDAR component are never displayed to
the user.

Once the user has physically reached the specified vicinity
of the LDAR component’s location, the user may perform
various tasks, such as monitor, document, collect data, and the
like. Upon completion of his tasks, the user may request to
update or confirm the position coordinates of the LDAR com-
ponent. In one implementation, such request may take place
when the user presses the ENTER key on the PDA 140. As
such, at step 460, upon receipt of the request to updatc the
position coordinates of the LDAR component, the component
locator program 286 may once again obtain the position coor-
dinates of the PDA 140. In another implementation, at step
460, upon completion of his tasks, the user may record the
task that he completed into the component information pro-
gram 288. Once an LDAR component is updated on the
component information program 288, the component infor-
mation program 288 may automatically send a command to
the component locator program 286 to retrieve the PDA 140°s
current position coordinates.

At step 470, the component locator program 286 may
compare the PDA 140’s current position coordinates recently
obtained at step 460 with the previously decrypted position
coordinates. Using the two position coordinates, the compo-
nent locator program 286 may determine if the two sets of
coordinates are within a predetermined accuracy tolerance.
For example, the accuracy of the sets of coordinates may be
determined by calculating the distance between the two coor-
dinates. The predetermined accuracy tolerance may be a dis-
tance defined by the client, the user’s supervisor, or the like.

At step 472, the component locator program 286 may
display a warning notice to the user if the difference between
the two position coordinates exceeds the predetermined tol-
erance. The warning notice may be displayed on the video
display 210.

Al slep 474, the component locator program 286 may
prompt the user to either replace the previous position coor-
dinates associated with the LDAR component or disregard
the warning,. If the user selects the option to disregard the
warning, then the component locator program 286 may await
for its next request to locate another LDAR component.

On the other hand, if the user selects the option to replace
the previous position coordinates with the current position
coordinates, then at step 480, the component locator program
286 may encrypt and store the newly acquired position coor-
dinates on the position coordinates database 160. As men-
tioned above, the component locator program 286 may also
encrypt the link between the LDAR component identification
information and its newly acquired position coordinates.

Referring back to step 470, il the difference between (he
two position coordinates falls within the predetermined tol-
erance, then at step 480, the component locator program 286
may encrypt and store the newly acquired position coordi-
nates on the position coordinates database 160. In one imple-
mentation, if the newly acquired position coordinates have a
higher degree of precision based on the dilution of precision
value, the component locator program 286 may replace the
previous coordinates with the newly acquired coordinates in
the position coordinates database 160.

Referring back to step 474, if the user selects the option to
replace the previous position coordinates with the newly
acquired position coordinates, then the component locator
program 286 may encrypt and store the newly acquired posi-
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tion coordinates on the position coordinates database 160.
After the component locator program 286 encrypts and stores
the newly acquired position coordinates, it may await for its
next request to locate another [.DAR component.

In one implementation, the component locator program
286 may not display a warning notice at step 472 if the
difference between the two position coordinates exceeds the
predetermined tolerance. Instead, the component locator pro-
gram 286 may report the discrepancy on a separate database
for quality assurance purposes. The quality assurance infor-
mation may verify whether the user was in fact in the vicinity
of the LDAR component that he was monitoring, document-
ing, or updating.

In another implementation, the component locator pro-
gram 286 may create a separate file that keeps record of the
user’s completed tasks. For instance, the component locator
program 286 may list the LDAR component that was moni-
tored, the time and date it was monitored, and the LDAR
components dilution of precision value. Using this informa-
tion, the component locator program 286 may generate infor-
mation outlining the user’s route/path, his pace, his activities,
his periods of inactivity, and the like.

While the foregoing is directed to implementations of vari-
ous technologies described herein, other and further imple-
mentations may be devised without departing from the basic
scope thereof, which may be determined by the claims (hat
follow. Although the subject matter has been described in
language specific to structural features and/or methodologi-
cal acts, it is to be understood that the subject matter defined
in the appended claims is not necessarily limited to the spe-
cific features or acts described above. Rather. the specific
features and acts described above are disclosed as example
forms of implementing the claims.

What is claimed is:

1. A method for creating a database of coordinates of leak
detection and repair (LDAR) components, comprising:

receiving an input pertaining to an LDAR component;

obtaining position coordinates of a handheld computer
device in response to receiving the input;

associating the position coordinates of the handheld com-

puter device with the LDAR component; and

storing the position coordinates in association with the

LDAR component into a database.

2. The method of claim 1, wherein associating the position
coordinates comprises associating the position coordinates of
the handheld computer device with a unique identifier of the
LDAR component.

3. The method of claim 1, wherein the position coordinates
are Global Positioning System coordinates.

4. The method of claim 1, wherein obtaining the position
coordinates comprises determining the position coordinates
from one or more position coordinates satellites.

5. The method of claim 1, further comprising encrypting
the posilion coordinates.

6. The method of claim 1, further comprising encrypting
the association between the position coordinates of the hand-
held computer device and the LDAR component.

7. The method of claim 1, wherein the database that stores
the position coordinates is separate from a database that
stores other information about the LDAR component.

8. A method for providing assistance to a user for locating
a leak detection and repair (LDAR) component, comprising:

receiving a request to locate an LDAR component in a

field:

retrieving position coordinates of the LDAR component;

obtaining position coordinates of a handheld computer

device; and
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displaying directions on the handheld computer device,
wherein the directions are from the position coordinates
of the handheld computer device to the position coordi-
nates of the .DAR compounent.

9. The method of claim 8, wherein the position coordinates
of the LDAR component are encrypted and further compris-
ing decrypting the encrypted position coordinates.

10. The method of claim 8, wherein the directions comprise
a heading and distance, a map, a video presentation, a travel-
ogue map, vocal instructions, text or combinations thereof.

11. The method of claim 8, wherein the directions are
provided displayed without displaying (he position coordi-
nates of the LDAR component.

12. The method of claim 8, wherein displaying the dircc-
tions comprises providing directions to the vicinity of the
LDAR component.

13. The method of claim 8, wherein the position coordi-
natcs of the handheld device or the LDAR componcit are
Global Positioning System (GPS) coordinates obtained from
one or more GPS satellites or cellular phone towers.

14. The method of claim 8, further comprising:

obtaining current position coordinates of the handheld

computer device when the user has reached the .DAR
component;

comparing the current position coordinates of the handheld

compuler device with the retrieved position coordinates
of the LDAR component; and

displaying a warning message on the handheld computer

device to the user if the difference between the current
position coordinates of the handheld computer device
and the retrieved position coordinates of the LDAR com-
ponent exceeds a predcetermined range.

15. The method of claim 14, further comprising providing
the user with an option to either replace the position coordi-
nates of the LDAR component with the current position coor-
dinates of the handheld computer device if the difference
between the current position coordinates of the handheld
computer device and the retrieved position coordinates of the
LDAR component exceeds a predetermined range.

16. The method of claim 8, further comprising:

obtaining current position coordinates of the handheld

computer device when the user has reached the LDAR
component;

determining whelher the current position coordinales are

within a predetermined range of the retrieved position
coordinates of the LDAR component; and

if it is determined that the current position coordinates are

within the predetermined range, then replacing the
retrieved position coordinates of the LDAR component
with the current position coordinates.

17. The method of claim 8, further comprising:

obtaining current position coordinates of the handheld

computer device when the user has reached the LDAR
component;

determining whether the current position coordinates are

within a predetermined range of the retrieved position
coordinates of the LDAR component and whether the
dilution of precision of the current position coordinates
is higher than the dilution of precision of the retrieved
position coordinates; and

if it is determined that the current position coordinates are

within the predetermined range and that the dilution of
precision of the current posilion coordinates are higher
than the dilution of precision of the retrieved position
coordinates, then replacing the retrieved position coor-
dinates of the LDAR component with the current posi-
tion coordinates.
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18. The method of claim 8, further comprising:

obtaining current position coordinates of the handheld
computer device when the user has reached the LDAR
component;

comparing the current position coordinates of the handheld

computer device with the retrieved position coordinates
of the LDAR compogent; and

if the difference between the current position coordinates

of the handheld computer device and the retrieved posi-
tion coordinates of the LDAR component exceeds a
predetermined range, then sending a message regarding
the difference (o a database for quality assurances pur-
poses.

19. A system for locating leak detection and repair (LDAR)
components, comprising:

one or more position coordinates satellites; and

a handheld computer device in communication with the

position coordinates satellite, wherein the handheld

computer device comprises:

a processor; and

a memory comprising progran instructions executable
by the processor to:

receive an input pertaining to an LDAR component;

obtain position coordinates of the handheld computer
device using the position coordinates satellites;

associate the position coordinates of the handheld com-
puter device with the LDAR component;

store the position coordinates in association with the
LDAR component into a database.

20. The system of claim 19, wherein the handheld com-
puter device further comprises a position coordinates device
configured to determine the position coordinates of the hand-
held computer device from the position coordinates satellites.

21. The system of claim 19, wherein the memory further
comprises program instructions executable by the processor
to encrypt the position coordinates.

22. A system for locating leak detection and repair (LDAR)
components, comprising:

one or more position coordinates satellites; and

a handheld computer device in communication with the

position coordinates satellite, wherein the handheld

computer device comprises:

a processor; and

a memory comprising program instructions executable
by the processor to:

receive a request to locate an [.LDAR component in a
field;

retrieve position coordinates of the LDAR component in
response to receiving the request;
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obtain position coordinates of the handheld computer
device using the one or more position coordinates
satellites; and

display directions on the handheld computer device,
wherein the directions are from the position coordi-
nates of the handheld computer device to the position
coordinates of the LDAR component.

23. The system of claim 22, wherein the handheld com-
puter device further comprises a position coordinates device
configured to determine the position coordinates of the hand-
held computer device from the one or more position coordi-
nales satellites.

24. The system of claim 19, further comprising a position
coordinates device configured to determine from the one or
more position coordinates satellites the position coordinates
of the handheld computer device, wherein the position coor-
dinates device is in communication with the handheld com-
puter device.

25. A method for tracking a technician in an industrial
plant, comprising:

receiving one or more sets of position coordinates of a

handheld computer device while the technician is per-
forming a task for a leak detection and repair (.DAR)
component disposed inside the industrial plant, wherein
the handheld computer device is used by the technician
to perform the task:

associating the one or more sets of position coordinates

with the technician; and

storing the one or more sets of position coordinates auto-

matically by the handheld computer device into a data-
base while performing the task.

26. The method of claim 25, further comprising displaying
a representation of the one or more sets of position coordi-
nates on a computer screen.

27. The method of claim 25, wherein the one or more sets
of position coordinates comprise a first set of position coor-
dinates and a second set of position coordinates, wherein the
second set of position coordinates is received after the first set
of position coordinates is received, and further comprising
displaying a first representation of the first set of position
coordinates and a second representation of the second set of
position coordinates, wherein the second set of position coor-
dinates is different from the first set of position coordinates.

28. The method of claim 25, wherein the task comprises
monitoring the LDAR compouent, servicing the LDAR com-
ponent, collecting data from the LDAR component, docu-
menting the LDAR component or combinations thereof.
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