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ABSTRACT

A chemical injection system includes a pump in fluid com
munication with a chemical reservoir and a pipeline; a motor
coupled to the pump and adapted to drive the pump to transfer
a chemical fluid from the reservoir to the pipeline; a motor
controller electrically coupled to a power module and the
motor and adapted to adjust a rotational speed of the motor;
and a central controller communicably coupled to the motor
controller and a remote computing device. The controller
includes a translator adapted to receive a signal from the
remote computing device in a first communication protocol
and translate the signal from the remote computing device to
a command in a second communication protocol distinct
from the first communication protocol, where the command is
operable to adjust the motor controller to adjust the rotational
speed of the motor.
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CHEMICAL INUECTION SYSTEM
CLAIM OF PRIORITY

0001. This application claims priority under 35 U.S.C.
S119(e) to U.S. Provisional Patent Application Ser. No.
61/184,890, filed on Jun. 8, 2009, the entire contents of which

are hereby incorporated by reference.

TECHNICAL BACKGROUND

0002 This disclosure relates to a chemical injection sys
tem and, more particularly, to a chemical injection system
controlled through remote communications via one or more
communication protocols.
BACKGROUND

0003 Conduit systems that carry and/or transport one or
more fluids may utilize injection systems to insert other fluids
(e.g., additives, inhibitors, or otherwise) into the conduit sys
tem. For example, hydrocarbon systems that transport hydro
carbon fluids, Such as oil and/or gas or other fluids, often
receive injected fluids in order to, for example, control cor
rosion within the conduit or pipeline; prevent paraffin depo
sition; and break emulsions in the transported hydrocarbon
fluids. The injected fluids may also be used for water removal
or separation from hydrocarbon gasses or liquids. In some
instances, a chemical injector may be associated with a
wellsite or other hydrocarbon production facility in order to
inject chemical additives into a pipeline fluidly coupled at the
wellsite with a wellbore producing hydrocarbons. The chemi
cal injector may periodically inject a set amount of chemical
additives into the pipeline at predetermined intervals in order
to maintain a desired amount of Such additives within the

pipeline. In Such instances, however, the chemical injector
may simply inject the additives on a timer system without
regard to certain variables such as, for example, the flow rate
through the pipeline the amount (percentage concentration)
of additives already within the transported hydrocarbon fluids
in the pipeline, possible problems within the pipeline or pro
duction facility, and/or a desired or required increase in the set
amount of additives injected into the pipeline. Further, the
chemical injector may have no ability to communicate with
other equipment and/or monitoring systems in order to take
account of such variables. If communication is possible, how
ever, equipment and/or monitoring systems communicably
coupled with the chemical injector may not transmit data
and/or instructions in a protocol readily understood by the
chemical injector, or vice versa.
SUMMARY

0004. In one general embodiment, a method for control
ling a chemical injection system for a hydrocarbon transmis
sion system includes providing a chemical injection system.
The chemical injection system includes a pump driven by a
motor and in fluid communication with a chemical reservoir

and the hydrocarbon transmission system, where the pump is
adapted to inject one or more chemical fluids into the hydro
carbon transmission system. The chemical injection system
includes a motor controller coupled to the motor and adapted
to control operation of the motor; and a controller communi
cably coupled to the motor controller. The method includes
receiving an operational command at the chemical injection
system in a first communication protocol from a remote com
puter, translating, at the controller, the operational command
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at the first communication protocol to an operational com
mand at a second communication protocol different than the
first communication protocol; transmitting the operational
command at the second communication protocol from the
controller to the motor controller, and adjusting the motor
controller to control the operation of the motor in response to
receiving the operational command at the second communi
cation protocol from the controller.
0005. In another general embodiment, a chemical injec
tion system for a hydrocarbon pipeline includes: a pump in
fluid communication with a chemical reservoir and the pipe
line; a motor coupled to the pump and adapted to drive the
pump to transfer a chemical fluid from the reservoir to the
pipeline; a motor controller electrically coupled to a power
module and the motor and adapted to adjust a rotational speed
of the motor; and a central controller communicably coupled
to the motor controller and a remote computing device. The
controller includes a translator adapted to receive a signal
from the remote computing device in a first communication
protocol and translate the signal from the remote computing
device to a command in a second communication protocol
distinct from the first communication protocol, where the
command is operable to adjust the motor controller to adjust
the rotational speed of the motor.
0006. In another general embodiment, a system includes:
a remote computing system comprising a graphical user inter
face (GUI); a sensor coupled with a hydrocarbon transmis
sion system; and a chemical injection system. The chemical
injection System includes: a pump in fluid communication
with a chemical reservoir and the hydrocarbon transmission
system; a motor coupled to the pump and adapted to drive the
pump to transfer a chemical fluid from the reservoir to the
hydrocarbon transmission system; a power module adapted
to receive solar power and convert the solar power to electri
cal power; a motor controller electrically coupled to the
power module and the motor and adapted to adjust a rota
tional speed of the motor; and a central controller communi
cably coupled to the motor controller and communicably
coupled to the remote computing system and the sensor. The
controller includes a translator adapted to receive a signal
from the remote computing system in a first communication
protocol and translate the signal from the remote computing
system to a command in a second communication protocol
distinct from the first communication protocol, where the
command operable to adjust the motor controller to adjust the
rotational speed of the motor.
0007. In one aspect of one or more general embodiments,
a method may further include receiving a second operational
command at the chemical injection system in a third commu
nication protocol from the remote computer, translating, at
the controller, the second operational command at the third
communication protocol to second operational command at
the second communication protocol different than the third
communication protocol; transmitting the second operational
command at the second communication protocol from the
controller to the motor controller, and adjusting the motor
controller to control the operation of the motor in response to
receiving the second operational command at the second
communication protocol from the controller.
0008. In one aspect of one or more general embodiments,
a method may further include monitoring at least one param
eter of the hydrocarbon transmission system by the chemical
injection system; transmitting the parameter to the remote
computer, and receiving a fourth operational command at one
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of the first or third communication protocols from the remote
computer in response to the parameter.
0009. In one aspect of one or more general embodiments,
the parameter may include one of the following: a fluidic
pressure in the hydrocarbon transmission system; a fluidic
flowrate in the hydrocarbon transmission system; a percent
age concentration by weight or Volume of chemical fluid in
the hydrocarbon transmission system; an operational param
eter of the motor, a controller temperature; a battery Voltage;
a motor current; a Solar cell charge current; and one or more
fault conditions.

0010. In one aspect of one or more general embodiments,
a method may further include measuring the parameter with a
sensor positioned in the hydrocarbon transmission system;
and wirelessly transmitting a signal representative of the
parameter from the sensor to the chemical injection system.
0011. In one aspect of one or more general embodiments,
chemical additives may include at least one of a corrosion
inhibitor; a paraffin inhibiter; a demulsifier; an ethanol; and a
foamer.

0012. In one aspect of one or more general embodiments,
receiving an operational command at the chemical injection
system in a first communication protocol from a remote com
puter may include receiving an operational command at the
chemical injection system in a first communication protocol
from a remote computer via a radio frequency RF signal.
0013. In one aspect of one or more general embodiments,
a method may further include receiving a signal representa
tive of a sensed parameter of the hydrocarbon transmission
system in the second communication protocol; translating the
parameter in the second communication protocol to a signal
representative of the sensed parameter in the first communi
cation protocol; and transmitting the signal representative of
the sensed parameter in the first communication protocol to
the remote computer.
0014. In one aspect of one or more general embodiments,
adjusting the motor controller to control the operation of the
motor in response to receiving the operational command at
the second communication protocol from the controller may
include adjusting a rotational speed of the motor.
0015. In one aspect of one or more general embodiments,
a method may further include providing a sensor coupled to
the hydrocarbon transmission system and adapted to monitor
an operational parameter of the system; receiving a signal
representative of the operational parameter at the controller
from the sensor, and automatically adjusting the motor con
troller to adjust a rotational speed of the motor in response to
receiving the signal representative of the operational param
eter.

0016. In one aspect of one or more general embodiments,
a method may further include providing a second chemical
injection system; receiving a third operational command at
the second chemical injection system in the first communica
tion protocol from the remote computer, translating, at the
second controller, the third operational command at the first
communication protocol to a third operational command at
the second communication; transmitting the third operational
command at the second communication protocol from the
second controller to the second motor controller; and adjust
ing the second motor controller to control the operation of the
second motor in response to receiving the third operational
command at the second communication protocol from the
second controller. The second chemical injection system may
include: a second pump driven by a second motor and in fluid
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communication with the chemical reservoir and the hydro
carbon transmission system, where the second pump is
adapted to inject one or more chemical fluids into the hydro
carbon transmission system; a second motor controller
coupled to the second motor and adapted to control operation
of the second motor, and a second controller communicably
coupled to the second motor controller.
0017. In one aspect of one or more general embodiments,
the motor controller may include a variable frequency drive.
0018. In one aspect of one or more general embodiments,
the translator may be further adapted to receive a signal from
the remote computing device in a third communication pro
tocol and translate the signal from the remote computing
device to a second command in the second communication

protocol distinct from the third and the first communication
protocols, where the second command is operable to adjust
the motor controller to adjust the rotational speed of the
motor.

0019. In one aspect of one or more general embodiments,
a system may further include a receiver communicably
coupled to the central controller and adapted to receive the
signal from the remote computing device, the signal compris
ing a radio frequency (RF) signal.
0020. In one aspect of one or more general embodiments,
the receiver maybe adapted to receive a second signal from a
remote sensor coupled to the pipeline.
0021. In one aspect of one or more general embodiments,
the controller may be further adapted to receive the second
signal from the remote sensor through the receiver and trans
mit the second signal to the remote computing device.
0022. In one aspect of one or more general embodiments,
the translator may be adapted to receive the second signal
from the receiver, the second signal in the second communi
cation protocol, and translate the second signal to a third
signal in the first communication protocol.
0023. In one aspect of one or more general embodiments,
the second communication protocol may include a Modbus
protocol.
0024. In one aspect of one or more general embodiments,
the GUI may be adapted to display one or more operational
parameters of the chemical injection system.
0025. In one aspect of one or more general embodiments,
a system may further include a transceiver communicably
coupled to the remote computing station through a commu
nications network, the transceiver in RF communication with

the chemical injection system.
0026. In one aspect of one or more general embodiments,
a system may further include one or more communication
stations in RF communication with the chemical injection
system and the transceiver, where each communication sta
tion is adapted to relay operational parameters of the chemi
cal injection system in the form of RF signals between the
transceiver and the chemical injection system.
0027. In one aspect of one or more general embodiments,
a system may further include: a second sensor coupled with
the hydrocarbon transmission system; and a second chemical
injection system. The second chemical injection system may
include a pump in fluid communication with the chemical
reservoir and the hydrocarbon transmission system; a motor
coupled to the pump and adapted to drive the pump to transfer
the chemical fluid from the reservoir to the hydrocarbon
transmission system; a power module; a motor controller
electrically coupled to the power module and the second
motor and adapted to adjust a rotational speed of the motor;
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and a central controller communicably coupled to the motor
controller and to the remote computing system and the second
sensor. The controller may include a translator adapted to
receive a signal from the remote computing system in the first
communication protocol and translate the signal from the
remote computing system to a command in the second com
munication protocol distinct from the first communication
protocol, where the command is operable to adjust the motor
controller to adjust the rotational speed of the motor.
0028. One or more of the above-described embodiments,
as well as other embodiments described herein, may include
one or more of the following features. For example, a chemi
cal injection system may be remotely controlled through
wired or wireless communication. A chemical injection sys
tem may be able to receive data in the form of a particular
communication protocol and translate such data into a sepa
rate and distinct protocol. A chemical injection system may
be able to reduce waste of chemicals injected into a hydro
carbon pipeline upon loss of pipeline pressure due to breaks
or leaks. A chemical injection system may include a stand
alone power generation module obviating the need for elec
trical power from a municipal, city, or state power grid. A
hydrocarbon transmission system including one or more
chemical injection systems may more efficiently inject
chemical additives into the system by monitoring the amount
of additives present in the system, thereby preventing waste.
Further, a hydrocarbon transmission system including one or
more chemical injection systems may account for relative
distances between production sites and pipeline monitoring
locations in order to efficiently inject chemical additives into
the system without waste. Additionally, a hydrocarbon trans
mission system including one or more chemical injection
systems may monitor the amounts of injected chemical
remaining in one or more chemical fluid reservoirs in order to
avoid such injection units running out of chemicals.
0029. These general and specific aspects may be imple
mented using a device, System or method, or any combina
tions of devices, systems, or methods. The details of one or
more embodiments are set forth in the accompanying draw
ings and the description below. Other features, objects, and
advantages will be apparent from the description and draw
ings, and from the claims.
DESCRIPTION OF DRAWINGS

0030 FIG. 1 illustrates a block diagram of one embodi
ment of a chemical injection system in accordance with the
present disclosure;
0031 FIG. 2 illustrates a block diagram of a hydrocarbon
production system utilizing one or more chemical injection
systems in accordance with the present disclosure;
0032 FIG.3 illustrates a schematic drawing of an example
system for managing one or more chemical injection systems
in accordance with the present disclosure; and
0033 FIGS. 4A-D illustrate example graphical user inter
faces (GUI) for use in a system for managing one or more
chemical injection systems in accordance with the present
disclosure.
DETAILED DESCRIPTION

0034. In one embodiment, a chemical injection system for
a hydrocarbon transmission system includes a pumping sys
tem adapted to inject a specified amount of chemical additive
into the transmission system; and a controller communicably
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coupled to the pumping system and adapted to receive one or
more operational parameters of the transmission system and
transmit a command to the pumping system based on the one
or more operational parameters, where the pumping system
injects the specified amount in response to the command.
0035. In another embodiment, a chemical injection system
for a hydrocarbon transmission system includes a pumping
system adapted to inject a specified amount of chemical addi
tive into the transmission system; and a controller communi
cably coupled to the pumping system and adapted to receive
one or more operational parameters of the transmission sys
tem in a first communication protocol and transmit a com
mand to the pumping system based on the one or more opera
tional parameters, where the pumping system injects the
specified amount in response to the command. The command
is in a second communication protocol distinct from the first
protocol.
0036. In another embodiment, a chemical injection system
for a hydrocarbon transmission system includes a pumping
system adapted to inject a specified amount of chemical addi
tive into the transmission system; and a controller communi
cably coupled to the pumping system and a remote data
source. The controller is adapted to receive one or more
operational parameters of the transmission system from the
remote data source and transmit a command to the pumping
system based on the one or more operational parameters,
where the pumping system injects the specified amount in
response to the command.
0037. In another embodiment, a hydrocarbon transmis
sion system includes a pipeline adapted to enclose a fluid
transmitted from a plurality of hydrocarbon production sites
to a processing site and a plurality of chemical injection
systems. Each injection system includes a pumping system
adapted to inject a specified amount of chemical additive into
the pipeline; and a controller communicably coupled to the
pumping system and adapted to receive one or more opera
tional parameters of the pipeline and transmit a command to
the pumping system based on the one or more operational
parameters, where the pumping system injects the specified
amount in response to the command. The hydrocarbon trans
mission system further includes a data capture apparatus
remote from the plurality of chemical injection systems and
coupled to the pipeline, the data capture apparatus adapted to
detect the one or more operational parameters and transmit
the parameters to at least one of the plurality of chemical
injection systems, where the one or more operational param
eters include a distance between the data capture apparatus
and the plurality of chemical injection systems.
0038 FIG. 1 illustrates a block diagram of one embodi
ment of a chemical injection system 100 in accordance with
the present disclosure. Chemical injection system 100, typi
cally, includes a pump 105 mechanically coupled to a driver,
such as a motor 110; a motor controller 115; a controller 130,
and a chemical reservoir 165. In some embodiments, the

controller 130 may be a single unit integrating a motor-con
troller, controller, and a data acquisition module. Alterna
tively, at least one of the data acquisition module (not shown)
and motor-controller may be separate from the controller 130.
In one preferred embodiment, the chemical injection system
100 may be utilized in a hydrocarbon production system, such
as, for example, a field or area having one or more hydrocar
bon (e.g., oil, natural gas) production sites. Chemical injec
tion system 100 may be used in such embodiments to inject or
otherwise introduce chemicals (e.g., corrosion inhibitors,
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ethanol, foamer, paraffin inhibiter, demulsifier, or other
chemical) into a hydrocarbon conduit. Such as a pipeline 120
or wellbore. In some embodiments, for example, an appro
priate amount of chemicals, such as a predetermined Volu
metric amount, an amount per unit volume of fluid flowing
through a pipeline, oran amount Sufficient to keep a measured
pipeline parameter within in a particular range, may be
injected into the pipeline 120 or other hydrocarbon transmis
Sion apparatus.
0039 Pump 105 is fluidly coupled to the pipeline 120 and
the reservoir 165 and, generally, draws a specified amount of
chemical stored in the reservoir 165 and injects the chemical
into the pipeline 120 at predefined time intervals, predeter
mined operating conditions, and/or when commanded. Pump
105 may be any appropriate fluid displacement device, such
as, for example, a centrifugal pump, diaphragm pump, or
other rotary fluid displacement apparatus, or a positive dis
placement (e.g., piston or plunger) pump, Such as a recipro
cating pump. In any event, reference to the pump 105 includes
all fluid displacement apparatus operable to receive a fluid at
an inlet and impart mechanical energy to the fluid for trans
porting the fluid through an outlet. In the illustrated embodi
ment, pump 105 receives chemicals from the reservoir 165
and introduces the chemical into the pipeline 120; alterna
tively, chemicals may be received at the pump 105 through a
separate pipeline or conduit, as appropriate.
0040. In some embodiments, pump 105 may be con
structed with particular materials in order to prevent corro
sion or deterioration due to the flow of chemical fluid through
the pump 105. For instance, one or more components of pump
105 may be constructed of stainless steel (e.g.,316), titanium,
or any other non-corrosive material, as appropriate.
0041 Motor 110 is mechanically coupled to the pump 105
and provides power to the pump 105 for fluid displacement. In
some embodiments, the motor 110 includes a weatherproof
enclosure or design, and is adapted to function in environ
mentally extreme (e.g., Snow, rain, heat) and hazardous con
ditions. For example, motor 110 may be a totally-enclosed fan
cooled (TEFC), totally-enclosed air over (TEAO), hazardous
duty, and/or explosion proof motor. In any event, motor 110
may include the appropriate NEMA (National Electrical
Manufacturers Association) rating for operating require
ments in an outdoor, hydrocarbon production area.
0042 Motor controller 115 is electrically coupled to the
motor 110 and, typically, controls the Supply of phased power
(e.g., 120/3/60, 460/3/60, 208/3/60,240/1/60, 50 Hertz, DC:
12/24/48/96/single or three phase/brushed or brushless) to the
motor 110. Motor controller 115 receives electrical power, in
Some embodiments, from an area power Supply, Such as a
municipal or state power grid, through the power Supply 125.
Alternatively, or in addition, the motor controller 115 may
receive electrical power through the power Supply from a
power module 135, which may be enclosed in, integral with,
or separate from the controller 130. For instance, in some
embodiments, the power module 135 may be a solar power
module, operable to convert Solar energy to electrical power.
Other forms of power generation (e.g., wind, natural gas,
hydroelectric, etc.) may also be used, as appropriate. Power
module 135 may also be a battery, such as a lithium, zinc
carbon, gel cell, full cell, or alkaline cell battery, as appropri
ate. In one preferred embodiment, the power module 135 may
be the primary source of electrical power to the motor con
troller 115 (and thus motor 110), with the power grid as a
secondary power source should there be problems or a failure
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of the power module 135. Alternatively, in some embodi
ments, the power grid may be the primary source of electrical
power to the motor controller 115 with the power module 135
serving as the secondary Source of electrical power. Further,
in some embodiments, the power module 135 could be a
combined solar module and battery.
0043 Motor controller 115 is electrically coupled to the
motor 110 and, typically, provides and controls electrical
power to the motor 110 for operation of the pump 105. In
some embodiments, motor controller 110 may be a combina
tion starter/disconnect, which provides “on-off control of
electrical power to the motor 110. In such embodiments, the
motor 110 may be operated as a constant (or single) speed
motor. Alternatively, the motor controller 115 may also be a
variable frequency controller, operable to provide electrical
power to motor 110 at a variety of frequencies (and thus
rotational motor speeds) as system operating conditions war
rant. As with the motor 110, motor controller 115 may be
enclosed or otherwise protected against environmental and/or
hazardous operating conditions.
0044 Controller 130 is communicably coupled to the
motor controller 115 and, typically, provides microprocessor
based control of the motor controller 115 and thus motor 110

and pump 105. The controller 130 includes a communication
module 140, a translation module 145, motor driver, data

acquisition, data storage, and a processor 150. As illustrated
in FIG. 1, these components may be enclosed or integrated
with controller 130. Alternatively, one or more of the com
munication module 140, translation module 145, processor
150, and also the power module 135 may be in separate
enclosures but communicably coupled in between. Generally,
controller 130 receives inputs and/or instructions and com
mands from a remote source and, according to the commands,
controls the operation and/or speed of the motor 110 and
pump 105 to inject chemicals into the pipeline 120. Alterna
tively, the controller 130 may be a standalone controller with
preset programs and schedules to execute. For example, the
controller 130 may receive data representative of pipeline
conditions, such as line pressure, amount of chemicals
present in the pipeline 120, and motor operating conditions,
and in turn, control the pump 105 to inject more or less
chemicals into the pipeline 120.
0045. The controller 130, in some preferred embodiments,
may include a combination of Software, middleware, and
hardware configured as the communication module 140,
translation module 145, and processor 150. Controller 130
may further include one or more memory devices (not shown)
located therein or communicably coupled to the controller
130. In some embodiments, for example, Such memory may
be any database module and may take the form of volatile or
non-volatile memory including, without limitation, magnetic
media, optical media, random access memory (RAM), read
only memory (ROM), removable media, or any other suitable
local or remote memory component. The memory may also
include any other appropriate data such as data classes or
object interfaces, and Software sub-applications or Sub-sys
temS.

0046. In certain embodiments, for example, the controller
130 may store in memory and execute one or more software
applications written or described in any appropriate computer
language including C, C++, Java, Visual Basic, assembler,
Perl, any suitable version of 4GL, as well as others. Such
applications may be executed by the processor 150 located
within or communicably coupled to the controller 130. Pro
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cessor 150 executes instructions and manipulates data to per
form the operations of the controller 130. The processor 150
may be, for example, a central processing unit (CPU), a blade,
an application specific integrated circuit (ASIC), or a field
programmable gate array (FPGA). Although the present dis
closure contemplates a single processor 150 in controller 130,
multiple processors may be used according to particular
needs, and reference to a single processor 150 is meant to
include multiple processors where applicable.
0047. In some embodiments, the controller 130 is commu
nicably coupled to a communication bus 155 at the commu
nication module 140. The communication bus 140, generally,
is a wired communication connection operable to carry data
between the communication module and a remote source,

Such as one or more electronic sensors monitoring the pipe
line 120, the motor 110, the pump 105, or other component or
apparatus. In any event, communication bus 155 is a non
limiting example of wired communications between the sys
tem 100 and a remote data source.

0048 Alternatively or in addition to the communication
bus 155, system 100 may include a wireless antenna 160
operable to facilitate electronic communication between the
controller 130 and a remote source. Wireless antenna 160

may communicate through any appropriate wireless tech
nique. Such as, for example, radio frequency (RF), WiFi.
microwave, and any appropriate IEEE standard technique. In
one embodiment, for example, wireless sensors may detect
various operational parameters of the pipeline 120. Such as
line pressure and/or chemical concentrate, and transmit such
data to the controller 130 via the wireless antenna 160.

0049. The communication module 140 receives and/or
transmits data between a remote source via one or both of the
communication bus 155 and wireless antenna 160. In some

embodiments, only one of the bus 155 and antenna 160 is
utilized in the system 100. For example, the communication
module 140 may be a wireless modem operable to receive and
transmit electronic data and signals from and to the remote
source through the wireless antenna 160.
0050 Translation module 145 is communicably coupled
to the communication module 140 and the processor 150.
Typically, translation module 145 receives data communi
cated in a particular communication protocol to the system
100 via the communication bus 155 and/or wireless antenna

160 and, when necessary, translates such data to a secondary
communication protocol understood by the motor controller
115 or other components of the system 100. For instance, data
may be sent to the controller 130 in many different protocols,
such as RS-232, RS-485 (Modbus or EIA-485), RS-422 (or
EIA-422), TCP/IP. Fieldbus, DeviceNet, and Profibus, to
name but a few. The motor controller 115 may be configured
to receive data in only one, or just a few, protocols (e.g., a
version of the Modbus serial communication protocol. Such
as Modbus RTU, Modbus ASCII, Modbus TCP/IP. Modbus
TCP, Modbus over TCP/IP, Modbus over TCP, and/or Mod

bus Plus). Thus, the translation module 145 allows a remote
source of data to be transmitted to the control 130 in a remote

protocol without regard to the particular protocol understood
by the motor controller 115.
0051. Further, in some embodiments, the translation mod
ule 145 may allow a user or operator to connect to the con
troller 130 and receive feedback data (e.g., operational data of
the motor 110, pump 105, or any other component of the
system 100) without regard to a particular protocol under
stood by the user's device (i.e., computer, laptop, PDA, cell
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phone). In other words, the translation module 145 may per
form two-way protocol translation between the system 100
and the user or operator. In Such fashion, the user or operator
may seamlessly communicate with the system 100 without
any additional action required on the user's part.
0.052 Processor 150 performs any logical operation nec
essary for controlling, operating, or otherwise managing the
system 100, and in particular, the motor controller 115 and
thus motor 110 and pump 105. For instance, the processor 150
may receive one or more data signals representative of for
example, pipeline fluid line pressure, pipeline fluid flowrate,
pipeline chemical percentage concentrate by Volume or by
weight, motor operating parameter (e.g., amp draw, Voltage,
winding temperature) and transmit commands to the motor
controller 115 based on Such data. As one specific example, a
wireless pressure sensor may be installed at a particular loca
tion in the pipeline 120. The sensor may periodically transmit
the sensed line pressure to the controller 130 via the wireless
antenna 160. When such sensed pressure falls below a mini
mum threshold, Such as when a pipeline break occurs, the
processor 150 may command the motor controller 115 to stop
or reduce the speed of the motor 110 and pump 105 so that
additional chemicals are not injected into the pipeline 120 and
wasted.

0053 FIG. 2 illustrates a block diagram of a hydrocarbon
production system 200 utilizing one or more chemical injec
tion systems 210 in accordance with the present disclosure. In
Some embodiments, for instance, the one or more chemical

injection systems 210 may be substantially similar to chemi
cal injection system 100. System 200 includes one or more
hydrocarbon production sites 215, each of which is fluidly
coupled to a pipeline 205. At one or more of the sites 215, a
chemical injection system 210 is also in fluid communication
with the pipeline 205 and operates in accordance with the
chemical injection system 100 described above. At a main (or
side) branch of the pipeline 205, a monitoring module 225
detects one or more operational parameters of the hydrocar
bon stream within the pipeline 205. The system 200 also
includes a remote control center 220. As illustrated in FIG. 2,

the chemical injection systems 210, monitoring module 225,
and remote control center 220 may all be in wireless commu
nication. Further, although a particular number of sites 215,
injection systems 210, monitoring module 225, and control
center 220 are shown, more or less of each component, as
appropriate, may be utilized in keeping with the present dis
closure.

0054. In some embodiments, the production system 200
may operate as follows. Monitoring module 225 may include
a number of wireless sensor devices operable to detect one or
more operational parameters of the hydrocarbon stream
within the pipeline 205. For instance, the module 225 may
detect the relative amount of chemical additives injected into
the pipeline 205 by the one or more chemical injection sys
tems 210. Such data may be wirelessly transmitted directly to
each chemical injection system 210 and/or the remote control
center 220. In some embodiments, the data is communicated

to the remote control center 220, where it is then processed.
The remote control center 220 may then wirelessly issue
commands to one or more of the chemical injection systems
210. Such commands may include a command to stop inject
ing chemical additive into the pipeline 205 and/or a command
to inject a specified amount of chemical additive into the
pipeline 205. Thus, in some embodiments, some or all of the
processing of data and command generation may occurat the
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remote control center 220 rather than each individual chemi

cal injection system 210. In certain embodiments, the remote
control center 220 may control one or more chemical injec
tion systems 210 without regard to data received from the
monitoring module 225. For instance, the remote control
center 220 may issue commands to the chemical injection
systems 210 to inject the chemical additives into the pipeline
205 at set intervals. Alternatively, the remote control center
220 may merely monitor and/or store data wirelessly com
municated directly to the chemical injection systems 210
from the monitoring module 225. Upon receipt of such data,
the chemical injection systems 210 may process the data and
inject more or less chemical additive into the pipeline 205, as
appropriate (as described above with reference to FIG. 1).
0055. Further, in some embodiments, the remote control
center 220 and/or the chemical injection systems 210 may
account for the length of pipeline 205 between a particular
chemical injection system 210 and the monitoring module
225. For instance, particular chemical injection systems 210
that are further away from the monitoring module 225 may
inject more chemical additive into the pipeline 205 as com
pared to chemical injection systems 210 that are closer to the
monitoring module 225. This may, in some embodiments,
help ensure that the amount of chemical additive in the pipe
line 205 is uniformly consistent.
0056 FIG.3 illustrates a schematic drawing of an example
system 300 for managing one or more chemical injection
systems 310. In the illustrated embodiment, the system 300
includes a computer 305 displaying a graphical user interface
(GUI) 315, one or more remote chemical injection systems
310, and a base transceiver 325. Generally, system 300 may
be used to detect one or more operational parameters of a
hydrocarbon stream within a pipeline (such as pipeline 205)
and inject chemicals (e.g., corrosion inhibitors, ethanol,
foamer) into the pipeline in response to or independent of the
detected operational parameters. In addition, the system 300
may all for microprocessor-based remote monitoring and
control of the one or more chemical injection systems 310
regardless of a communication protocol utilized by the
chemical injection systems 310, the base transceiver 325,
and/or the computer 305 (as well as other equipment present
in system 300 but not illustrated in FIG. 3).
0057 Computer 305 may be a standalone computing
device. Such as a laptop computer, personal digital assistant
(PDA), handheld electronic mail device, desktop computer,
server, or other computing device. Although illustrated as a
laptop computer, reference to the computer 305 includes any
processor-based computing device that is operable to
manipulate, display, receive, and/or transmit data, Such as
data associated with a wellsite, hydrocarbon piping system,
or other hydrocarbon production facility. For example, com
puter 305 may include a combination of software, middle
ware, and hardware, including one or more memory devices
(e.g., volatile or non-volatile memory including, without
limitation, magnetic media, optical media, random access
memory (RAM), read-only memory (ROM), removable
media, or any other Suitable local or remote memory compo
nent). Computer 305 may store in memory and execute one or
more software applications written or described in any appro
priate computer language including C, C++, Java, Visual
Basic, assembler, Perl, any suitable version of 4GL, as well as
others, in order to manipulate, display, receive, and/or trans
mit data.
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0058. In some embodiments, the computer 305 may be
located at a remote monitoring station, Such as the station320.
Further computer 305 may be one of several computers at the
remote monitoring station, where each computer 305 may
monitor, receive data from, and/or generate commands trans
mitted to a single chemical injection system 310 or multiple
chemical injection systems 310.
0059 Each chemical injection system 310 may be posi
tioned at or near a wellsite and/or a pipeline transporting
hydrocarbon fluid. In some embodiments, the chemical injec
tion system 310 may be substantially similar to chemical
injection system 210 and/or chemical injection system 100
described above. For example, each chemical injection sys
tem 310 may include a pump mechanically coupled to a
motor, a motor controller, a processor-based controller, and a
chemical reservoir. Chemical injection system 310 may be
used in Such embodiments to inject or otherwise introduce
chemicals (e.g., corrosion inhibitors, ethanol, foamer) into a
hydrocarbon conduit. The pump is fluidly coupled to hydro
carbon conduit and the reservoir and draws a specified
amount of chemical stored in the reservoir and injects the
chemical into the conduit at predefined time intervals, prede
termined operating conditions, and/or when commanded.
The pump is coupled to a motor, which is electrically coupled
to the motor controller. The motor controller receives electri

cal power (Such as, for example, from a solar power module at
the chemical injection system 310, as illustrated) and pro
vides the power to the motor. In some embodiments, the
motor controller may be a combination starter/disconnect,
which provides “on-off control of electrical power to the
pump motor, while in Such embodiments, the motor control
ler may be a variable frequency controller, operable to pro
vide electrical power to the pump motor at a variety of fre
quencies (and thus rotational motor speeds) as system
operating conditions warrant. In some embodiments, the con
troller may communicate to the motor controller in only one,
or just a few, communication protocols (e.g., Modbus).
0060. The controller is communicably coupled to the
motor controller and, typically, provides microprocessor
based control of the motor controller and thus motor and

pump of chemical injection system 310. In some embodi
ments, the controller is communicably coupled (e.g., wire
lessly, via wired communication, or a combination thereof) to
one or more communication stations 320. For example, in
Some embodiments, data may be transmitted between the
communication station320 and the chemical injection system
310 via a particular communication protocol (e.g., RS-232,
RS-485 (Modbus or EIA-485), RS-422 (or EIA-422), TCP/
IP. Fieldbus, DeviceNet, and Profibus, to name but a few) and
over a certain communication form (e.g., cellular, RF, satel
lite, or other type of communication form). One or more
additional communication stations 320 may be interposed
between the communication station in direct communication

with the chemical injection system 310 and a base transceiver
325. For example, the communication stations 320 may be
radio frequency (RF) transceivers that are operable to send
and receive RF signals 335 representative of data and/or
commands between the chemical injection systems 310 and
the base transceiver 325.

0061. The base transceiver 325 receives and/or consoli
dates data received from the chemical injection systems 310
via the communication stations 320. The base transceiver 325

may also receive and/or consolidate commands to the chemi
cal injection systems 310 from the computer 305 (or other
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computing device). In the illustrated embodiment, the base
transceiver 325 may communicate with the computer 305
over a communications network 330. For example, the com
munications network 330 may be all or a portion of an enter
prise or secured network; a VPN merely between computer
305 and other computing devices communicably coupled to
the base transceiver 325; one or more local area networks

(LANs), radio access networks (RANs), metropolitan area
networks (MANs), wide area networks (WANs), all or a
portion of the global computer network known as the Internet;
and/or any other communication system or systems at one or
more locations.

0062. The GUI 315, in the illustrated embodiment, dis
plays one or more variables or data for monitoring, managing,
or otherwise controlling the chemical injection systems 310.
For example, in the illustrated embodiment, the GUI315 may
display a level of a chemical reservoir at the chemical injec
tion system 310; power capacity and/or availability of a pump
motor at the chemical injection system 310: one or more
pump or pump motor characteristics (e.g., amps, current sta
tus, pressure, as well as other parameters). The GUI 315 may
also display other information in the illustrated format or in
different formats.

0063. In operation, a user or operator may utilize the GUI
315 to control one or more components of the chemical injec
tion system 310 based on data received from the system 310
and displayed on the GUI 315. For example, each chemical
injection system 310 may include a number of wireless sensor
devices operable to detect one or more operational parameters
of the hydrocarbon stream within the pipeline. For instance,
the system 310 may detect the relative amount of chemical
additives injected into the pipeline. In some embodiments, the
data is communicated to the computer 305 via the communi
cation stations 320, base transceiver 325, and communica

tions network 330, where it is then processed. The computer
305 and/or a user operating the computer 305 may then issue
commands to one or more of the chemical injection systems
310. Such commands may include a command to stop inject
ing chemical additive into the pipeline and/or a command to
inject a specified amount of chemical additive into the pipe
line.

0064. Turning to FIGS. 4A-D, other example GUIs 400,
410, 420, and 430 are illustrated. One or more of GUIs 400,

410, 420, and 430 may be displayed on the computer 305 in
place of or in addition to GUI 315. Further, GUIs 400, 410,
420, and 430 may show additional information associated
with the chemical injection system 310. For example, GUI
400 provides information related to temperature offluid flow
ing through the pipeline and/or from chemical reservoir, flow
rate of fluid flowing through the pipeline and/or from chemi
cal reservoir; fluidic pressure of fluid flowing through the
pipeline and/or from chemical reservoir; fluidic storage level
of the chemical reservoir; a corrosion rate of the pipeline or
other hydrocarbon transmission system; and a percentage
water content of fluid flowing through the pipeline. GUI 410
provides information related to battery characteristics of the
chemical injection system 310, as well as characteristics of
the pipeline and/or other hydrocarbon transmission system.
GUI 420 provides information related to motor characteris
tics of a motor in the chemical injection system 310. GUI 430
provides information related to additional operational char
acteristics of a pump and/or motor in the chemical injection
system 310, as well as example fault information of the
chemical injection system 310.

Dec. 9, 2010

0065 Returning to FIG. 3, in certain embodiments, the
computer 305 may control one or more chemical injection
systems 310 without regard to data received from the systems
310 (or other monitoring systems). For instance, the com
puter 305 may issue commands to the chemical injection
systems 310 to inject the chemical additives into the pipeline
at set intervals. Alternatively, the computer 305 may merely
monitor and/or store data wirelessly communicated directly
to the chemical injection systems 310. Upon receipt of such
data, the chemical injection systems 310 may process the data
and inject more or less chemical additive into the pipeline.
0066. A number of embodiments have been described, and
several others have been mentioned or Suggested. Other
embodiments are within the scope of the disclosure and
claims. Some of the advantages of the chemical injection
systems described herein have been discussed throughout this
disclosure. Furthermore, those skilled in the art will readily
recognize additional advantages that a variety of additions,
deletions, alterations, and Substitutions may be made to these
embodiments.
What is claimed is:

1. A method for controlling a chemical injection system for
a hydrocarbon transmission system comprising:
providing a chemical injection system comprising:
a pump driven by a motor and in fluid communication
with a chemical reservoir and the hydrocarbon trans
mission system, the pump adapted to inject one or
more chemical fluids into the hydrocarbon transmis
sion system;
a motor controller coupled to the motor and adapted to
control operation of the motor, and
a controller communicably coupled to the motor con
troller;

receiving an operational command at the chemical injec
tion system in a first communication protocol from a
remote computer;

translating, at the controller, the operational command at
the first communication protocol to an operational com
mandata second communication protocol different than
the first communication protocol;
transmitting the operational command at the second com
munication protocol from the controller to the motor
controller, and

adjusting the motor controller to control the operation of
the motor in response to receiving the operational com
mand at the second communication protocol from the
controller.

2. The method of claim 1, further comprising:
receiving a second operational command at the chemical
injection system in a third communication protocol from
the remote computer;
translating, at the controller, the second operational com
mand at the third communication protocol to second
operational command at the second communication pro
tocol different than the third communication protocol;
transmitting the second operational command at the sec
ond communication protocol from the controller to the
motor controller, and

adjusting the motor controller to control the operation of
the motor in response to receiving the second opera
tional command at the second communication protocol
from the controller.

US 2010/0312401 A1

3. The method of claim 2, further comprising:
monitoring at least one parameter of the hydrocarbon
transmission system by the chemical injection system;
transmitting the parameter to the remote computer; and
receiving a fourth operational command at one of the first
or third communication protocols from the remote com
puter in response to the parameter.
4. The method of claim3, wherein the parameter comprises
one of the following:
a fluidic pressure in the hydrocarbon transmission system;
a fluidic flowrate in the hydrocarbon transmission system;
a percentage concentration by weight or Volume of chemi
cal fluid in the hydrocarbon transmission system;
an operational parameter of the motor;
a controller temperature;
a battery Voltage;
a motor current;

a Solar cell charge current; and
one or more fault conditions.

5. The method of claim 3, further comprising:
measuring the parameter with a sensor positioned in the
hydrocarbon transmission system; and
wirelessly transmitting a signal representative of the
parameter from the sensor to the chemical injection sys
tem.

6. The method of claim 1, wherein the chemical fluids

comprise at least one of:
a corrosion inhibitor;
a paraffin inhibiter;
a demulsifier;
an ethanol; and
a foamer.

7. The method of claim 1, wherein receiving an operational
command at the chemical injection system in a first commu
nication protocol from a remote computer comprises receiv
ing an operational command at the chemical injection system
in a first communication protocol from a remote computer via
a radio frequency RF signal.
8. The method of claim 1, further comprising:
receiving a signal representative of a sensed parameter of
the hydrocarbon transmission system in the second com
munication protocol;
translating the parameter in the second communication
protocol to a signal representative of the sensed param
eter in the first communication protocol; and
transmitting the signal representative of the sensed param
eter in the first communication protocol to the remote
computer.

9. The method of claim 1, wherein adjusting the motor
controller to control the operation of the motor in response to
receiving the operational command at the second communi
cation protocol from the controller comprises adjusting a
rotational speed of the motor.
10. The method of claim 1, further comprising:
providing a sensor coupled to the hydrocarbon transmis
sion system and adapted to monitor an operational
parameter of the system;
receiving a signal representative of the operational param
eter at the controller from the sensor; and

automatically adjusting the motor controller to adjust a
rotational speed of the motor in response to receiving the
signal representative of the operational parameter.
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11. The method of claim 1, further comprising:
providing a second chemical injection system comprising:
a second pump driven by a second motor and in fluid
communication with the chemical reservoir and the

hydrocarbon transmission system, the second pump
adapted to inject one or more chemical fluids into the
hydrocarbon transmission system;
a second motor controller coupled to the second motor
and adapted to control operation of the second motor;
and

a second controller communicably coupled to the Sec
ond motor controller;

receiving a third operational command at the second
chemical injection system in the first communication
protocol from the remote computer;
translating, at the second controller, the third operational
command at the first communication protocol to a third
operational command at the second communication;
transmitting the third operational command at the second
communication protocol from the second controller to
the second motor controller, and

adjusting the second motor controller to control the opera
tion of the second motor in response to receiving the
third operational command at the second communica
tion protocol from the second controller.
12. A chemical injection system for a hydrocarbon pipeline
comprising:
a pump in fluid communication with a chemical reservoir
and the pipeline;
a motor coupled to the pump and adapted to drive the pump
to transfer a chemical fluid from the reservoir to the

pipeline;
a motor controller electrically coupled to a power module
and the motor, the motor controller adapted to adjust a
rotational speed of the motor, and
a central controller communicably coupled to the motor
controller and a remote computing device, the controller
comprising a translator adapted to receive a signal from
the remote computing device in a first communication
protocol and translate the signal from the remote com
puting device to a command in a second communication
protocol distinct from the first communication protocol,
the command operable to adjust the motor controller to
adjust the rotational speed of the motor.
13. The system of claim 12, wherein the motor controller
comprises a variable frequency drive.
14. The system of claim 12, wherein the translator is further
adapted to receive a signal from the remote computing device
in a third communication protocol and translate the signal
from the remote computing device to a second command in
the second communication protocol distinct from the third
and the first communication protocols, the second command
operable to adjust the motor controller to adjust the rotational
speed of the motor.
15. The system of claim 12, further comprising a receiver
communicably coupled to the central controller and adapted
to receive the signal from the remote computing device, the
signal comprising a radio frequency (RF) signal.
16. The system of claim 15, wherein the receiver is adapted
to receive a second signal from a remote sensor coupled to the
pipeline.
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17. The system of claim 16, wherein the controller is fur
ther adapted to receive the second signal from the remote
sensor through the receiver and transmit the second signal to
the remote computing device.
18. The system of claim 17, wherein the translator is
adapted to receive the second signal from the receiver, the
second signal in the second communication protocol, and
translate the second signal to a third signal in the first com
munication protocol.
19. The system of claim 17, wherein the second signal
comprises one of
a fluidic pressure in the pipeline;
a fluidic flowrate in the pipeline:
a percentage concentration by weight or Volume of chemi
cal fluid in the pipeline; and
an operational parameter of the motor.
20. The system of claim 12, wherein the second commu
nication protocol comprises a Modbus protocol.
21. A system comprising:
a remote computing system comprising a graphical user
interface (GUI);
a sensor coupled with a hydrocarbon transmission system;
and

a chemical injection system, comprising:
a pump in fluid communication with a chemical reser
Voir and the hydrocarbon transmission system;
a motor coupled to the pump and adapted to drive the
pump to transfera chemical fluid from the reservoir to
the hydrocarbon transmission system;
a power module adapted to receive Solar power and
convert the solar power to electrical power;
a motor controller electrically coupled to the power
module and the motor, the motor controller adapted to
adjust a rotational speed of the motor, and
a central controller communicably coupled to the motor
controller, the central controller communicably
coupled to the remote computing system and the sen
Sor, the controller comprising a translator adapted to
receive a signal from the remote computing system in
a first communication protocol and translate the sig
nal from the remote computing system to a command
in a second communication protocol distinct from the
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first communication protocol, the command operable
to adjust the motor controller to adjust the rotational
speed of the motor.
22. The system of claim 21, wherein the GUI is adapted to
display one or more operational parameters of the chemical
injection system.
23. The system of claim 21, further comprising a trans
ceiver communicably coupled to the remote computing sta
tion through a communications network, the transceiver in
RF communication with the chemical injection system.
24. The system of claim 23, further comprising one or more
communication stations in RF communication with the

chemical injection system and the transceiver, each commu
nication station adapted to relay operational parameters of the
chemical injection system in the form of RF signals between
the transceiver and the chemical injection system.
25. The system of claim 21, further comprising:
a second sensor coupled with the hydrocarbon transmis
sion system; and
a second chemical injection system, comprising:
a pump in fluid communication with the chemical res
ervoir and the hydrocarbon transmission system;
a motor coupled to the pump and adapted to drive the
pump to transfer the chemical fluid from the reservoir
to the hydrocarbon transmission system;
a power module:
a motor controller electrically coupled to the power
module and the second motor, the motor controller

adapted to adjust a rotational speed of the motor, and
a central controller communicably coupled to the motor
controller, the central controller communicably
coupled to the remote computing system and the sec
ond sensor, the controller comprising a translator
adapted to receive a signal from the remote computing
system in the first communication protocol and trans
late the signal from the remote computing system to a
command in the second communication protocol dis
tinct from the first communication protocol, the com
mand operable to adjust the motor controller to adjust
the rotational speed of the motor.
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