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Executive Summary

The need for grid power to operate the equipment of oil wells adds additional cost and wiring to oil
fields across the country. Santa Maria Pacific Holdings of Santa Maria, California desired another way to
power the sensor equipment at their wells along with the motors that powered each well. Furthermore,
wireless data transmission of pressure and temperature data was desired to get more accurate
information of the oil wells. A senior project group at Cal Poly San Luis Obispo was assigned the task of
developing a piece of equipment that powered the sensors and motor of each well along with providing
well data via wireless transmission.

After review of different solar options, it was considered too expensive to try and implement any solar
option into the field. Furthermore, diesel generators were looked at as a possible alternative, but the
steady manual attention that would be required for each generator was considered too much of a
burden and unfeasible. With all options considered, Santa Maria Pacific Holdings decided to abandon
this part of the project and focus solely on the wireless network for the field.

Research was conducted on individual sensors, power units, and transmitters to accomplish the
objectives for the project. A full concept was developed that integrated a solar unit to power the
pressure and temperature sensors and WiFi transmitter. It consisted of a housing for all of the necessary
equipment that would be placed around the pipe coming from the well head. The data would be
collected by the sensors and sent to the WiFi transmitter to be sent back to the field office.

However, after further investigation and research, an alternative solution was discovered. Process
automation equipment offers battery powered transmitters that can automatically record pressure and
temperature data and transmit the data back to another location. Other systems also exist that utilize
separate battery packs, sensors, and radios for data transmission. This new find changed the scope of
the project from building a workable prototype to determining the best type of sensor network for our
application.

After reviewing many different network options, Santa Maria Pacific Holdings decided to implement the
wireless mesh network produced by Rosemount. This network combines all necessary components
(radio, sensor, and battery) into one unit. The units are part of a self-healing network that allows for
reliable and efficient data transmission. The system is also easily expanded with additional sensors if
desired. The system provides the most reliable network along with the leading manufacturer of sensors
in the oil and gas industry, Rosemount. Implementation of the sensors is set for summer of 2011.
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1. Introduction

CP Solar Wells is a group of Mechanical Engineering students from California Polytechnic State
University in San Luis Obispo, California. As part of graduation requirements, the students must
complete a capstone project that integrates theory and application from undergraduate educational
experiences.

To complete this project, CP Solar Wells will be working with Santa Maria Pacific Holdings based out of
Santa Maria, California. Santa Maria Pacific Holdings is an oil and gas company made up of several
independent companies and consultants and is currently developing untapped oil and gas fields in Santa
Barbara County. With an emphasis on innovation, Santa Maria Pacific Holdings looks to develop new
technologies that can be used out in the oil field by all companies in the oil industry. As part of this
innovation, CP Solar Wells has been asked to design and build a prototype for a Solar Powered Oil Well
Site.

Currently, most oil well sites are run off electricity provided by the electrical grid. In order to reduce
costs and leave a smaller energy footprint, Santa Maria Pacific Holdings wants to produce an oil well site
that can be run off a renewable energy source such as solar power. CP Solar Wells will be responsible for
designing a system that contains pressure and temperature gauges and can wirelessly transmit readings
back to Santa Maria Pacific Holdings. The pressure and temperature gauges will also be located closer to
the well head in order to collect more accurate data than is currently collected. This system will have to
be durable and operate in an oil field with a coastal climate. Santa Maria Pacific Holdings will be the
primary stakeholder behind this project and cover the costs of all materials needed.

The implementation of Solar Powered Oil Well sites will save Santa Maria Pacific Holdings the expense
of connecting each well to the electrical grid, which can cost tens of thousands of dollars. Gas
generators can also be used to power well sites, however noise pollution from these machines can be
bothersome to those living or working nearby. It is important to Santa Maria Pacific Holdings to reduce
noise pollution in order to preserve good relations with those living near well sites.

The addition of more accurate pressure and temperature data with wireless transmission back to Santa
Maria Pacific Holdings’ offices will help Santa Maria Pacific Holdings create a more detailed and reliable
analysis of their wells. These improvements will allow Santa Maria Pacific Holdings to run each of their
wells more efficiently, and identify problems faster.

All of these benefits suggest that solar powered oil wells will result in less spending, more oil production,
and more profits for Santa Maria Pacific Holdings.
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2. Background
During a personal meeting with Santa Maria Pacific Holdings, CP Solar Wells visited the Orcutt Oil Field
to learn about the specifics of the project. The Orcutt field was
founded in 1901 and is currently the largest onshore producing field
in Santa Barbara County'. The field uses both primary and enhanced
oil recovery (EOR) methods to extract oil and gas. The oil is primarily
heavy with lighter oils found throughout the field and the wells are
primarily shallow".

Primary wells use standard beam pumping units for oil recovery, as
seen in Figure 1. These units are smaller than the industry standard
and use smaller motors powered off of the electrical grid. The
pressures and temperatures found on the primary wells should be
relatively low in comparison to those found at the thermal wells. The
primary wells have to be turned on manually by a switch located

about 50 feet from the well. These wells are diurnal and only operate
during the daytime hours. - - IREUEE

Figure 1: Primary pump in Orcutt
Thermal wells use steam injection to lower the viscosity of heavy oil oil field
for recovery. Steam is produced from a large steam generator and piped to all of the thermal injectors
across the field. Thermal wells, such as the one seen in Figure 2, encounter much higher pressures and
temperatures due to the injection of hot steam. The thermal wells continuously operate both day and
night. Pressure gauges are currently attached to the well head while temperature and flow gauges have

been placed downstream of the wellhead.

2.1 Applicable Standards

This project will require the use of electrical equipment such as the
pressure and temperature sensors as well as a WiFi transmitter for
the transmission of data from the well head. The equipment will be
located on an active oil field and must meet safety requirements set
forth by the American National Standards Institute (ANSI). As
classified by ANSI, electrical equipment that is located in a hazardous
location where ignitable concentrations of flammable gases, vapors,
or liquids are present within the atmosphere are given the
classification of Class I°. Whether the gases or liquids are present
under normal or abnormal operating conditions is what determines if
the equipment needs to be Division 1 or 2, respectively. Sensors
located close to the wellhead must be able to withstand high

pressures and temperatures. Oil fields can potentially be a dangerous  Figure 2: Thermal well in Orcutt oil
place, especially with the possibilities of kicks and blowouts from the field with pressure sensor
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wells. Since the equipment will be consistently operating close to the well head and flammable gases
and liquids will be present, Class | Division 1 electronics should be used for this project.

The sensors and WiFi equipment will be operating in potentially harsh conditions in the oil field and such
close proximity to the ocean. We have looked into sensors which have been built and designed
specifically for the oil and gas industry to accommodate such environments.

Other standards we will have to look at include classifications of locations given by the American
Petroleum Institute (API). The API Recommended Practice 500 provides guidelines for classifying
locations at petroleum refineries, production and drilling areas, and pipeline transportation facilities for
the selection and installation of electrical equipment.® Due to the limited time for research, the
standards given by the API will have to be looked at more in depth at a later date. The classification of
the location will effect what transmitter is used with the system as it must be able to transmit all data
back to Santa Maria Pacific Holdings without interference from location obstacles.

2.2 Existing Products

Looking into different energy production methods, the weather of Santa Maria plays a key role in what
possibilities exist. On average, Santa Maria has 176 clear days of sunshine and roughly 275 days of clear
or partially cloudy weather a year®. The average solar radiation index is 5 kilowatts per meter squared
per day’. This makes the opportunity for solar use plausible as this is sufficient energy to power the
components necessary for a solar oil well. Wind speed in Santa Maria averages 3.2 meters per second’.
Depending on the efficiency of wind production and the capability to produce sufficient power this may
be another viable option to look into. More research will be conducted on this design possibility.

A short meeting was held with a representative from REC Solar, a company that produces and installs
solar panels, like the ones in Figure 3, in San Luis Obispo,
California®. It was estimated that each square foot of solar
panels would be able to provide 2.5 Watts of power. This
power would be sufficient to power the sensors and
transmitter on both the primary and thermal projects.
However, many solar panels would be required to power a 3 hp
motor for the primary wells. Early calculations have shown that
3 hp is equivalent to 2250 Watts and that approximately 1,000

square feet of solar panels would be needed to accomplish this
task. While the possibility exists to use this many solar panels to

Figure 3: Typical Solar Panels

power the motor, the scope of this project will most likely not

make the powering of the motor feasible. Furthermore, the cost of solar panels was estimated to be
around 6 dollars per Watt produced. This means that total power consumption will be critical to keeping
costs low.

While speaking to REC solar the team was comparing other means of acquiring the solar powered
system. The three methods to choose from are purchasing through a solar installation company like REC,
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purchasing a solar kit which fits our requirements, or individually purchasing each component of the
system and building it ourselves. By comparing average costs of the systems we will determine which
method will produce the best results for the project. A large expense for solar powered systems which
we also want to address is the batteries which will be used. Most solar systems use absorbed glass mat
(AGM) batteries which offer longer life and no memory effects which can be associated with NiH. The
batteries which are being looked at are manufactured by Trojan and UPG which have been shown to be
two of the leading manufacturers.

Similar technologies of using solar power in the oil fields were found to be used today but mainly in
large solar fields that provided power to many rigs. Companies such as Chevron have invested billions of
dollars into large solar fields to produce electricity for their equipment.’ These fields can cover acres and
take up a large amount of space. No information could be found about solar panels that were used to
power individual well sites. The idea of using solar energy to power oil wells has definitely been
considered but not at a level this project will be taking a look at. Wireless transmission of data from well
sites is currently being researched by Dr. Mason Medizade of California Polytechnic State University in
San Luis Obispo. A paper published on wireless surveillance by Dr. Medizade and his colleagues
describes the components necessary to transmit data and explains the cost benefits of having such a
system®. As this was one of the few sources that provided detailed information about wireless
transmission of data, Dr. Medizade will be used as a resource throughout the project for further
information on this topic.

2.3 Objectives

Our goal for this project is to design two solar powered well sites. The first design will be for a thermal
well site, and will require pressure and temperature sensors at the well head, a method of transmitting
this data to a central database, and a self-sustaining method of powering these components. In
designing this system we will have to ensure that the pressure and temperature sensors are as close to
the well head as possible. This is necessary to ensure that the data collected is reliable enough that it
can be used for more accurate reservoir analysis. While the current position of these sensors is
hundreds of feet from the well site, our goal is to place the new sensors within 20 feet of the site. As
shown in the quality function deployment (QFD) chart (Appendix A), keeping the sensors as close as
possible to the well head is one of our most important design requirements. QFD is a tool that translates
customer’s needs and expectations into quantifiably engineering requirements. Also shown in the QFD is
a relationship between the distance away from the well head and the pressures and temperatures that
our sensors will encounter. This relationship accounts for the inaccuracies in the data that is currently
being collected by Santa Maria Pacific Holdings.

The second design will be for a primary well pump. Similar to the thermal site, this design will also
require pressure and temperate sensors, however they will not operate under the same extreme
conditions, and can be located a longer distance away from the well head. The primary well site also
requires wireless transmission at a range of one mile.
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Analysis was done on the pressure drop from the wellhead to the proposed location of the unit. The
calculations include both major and minor losses due to friction from the piping, bends in the piping,
and valves along the piping. These calculations along with a summary of the results are included in
Appendix B. Using overestimates of the system parameters to insure all specifications will be met; the
pressure drop from the well head to a location 50 feet away is around 3 psi. This leads us to believe that
this is a suitable distance to not interfere with facilities while still providing reliable data.

Table 1 summarizes the technical specifications for the project. It lists the various parameters that need
to be analyzed for this project as well as their target range, risk level, and how they will be checked for
compliance. One of the highest risk items that we will encounter is the powering of the primary well. A 3
hp motor would require a large square footage of solar panels to produce sufficient power for
operation. Whether or not these panels can be incorporated into the design with the other necessary
components is a challenge due to the small size of the base unit.

Table 1 - Technical Specifications for Solar Powered Oil Well Site

Spec. # | Parameter Description Target (units) Tolerance | Risk Compliance
1 | Temperature 600 (F) Max M S, |
2 | Pressure 1500 (psi) Max L S, |
3 | Power (thermal) 3 (W) Min L ATS
4 | Power (primary) 2253 (W) Min H AT
5 | Distance from well head 50 (ft) Max L I
6 | Transmission distance 1 (mile) Min M T,S, |
7 | Percent error of sensors 1 (%) Max L S, |
8 | Battery supply time (12V) | 48 (hours) Min M AT,I
9 | Weight 100 (lb) Max L Al
10 | Size (w/o solar panels) 3 (ftr3) Max L AS, I
11 | Installation time 8 (hours) Max L AT,S
12 | Cost 8,000 (dollars) | Max M A'S
13 | Component free radius 30 (ft) Min M Al
14 | Efficiency 60 (%) Min M ATS,I
15 | Operating height 5 (ft) Max L S, |
Legend
L-Low
M- Medium
H- High
A — Analysis
T—Test
S — Similarity to existing products
| - Inspection
10|Page
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3. Design Development

3.1 Initial Sketches

Over the course of the quarter, CP Solar Wells developed numerous ideas for the solar powered oil well

site and the features that were necessary to make this concept a reality. The following figures display

(A\y.,ve, \E'@d: to

Figure 4: Initial Concept with Necessary Components

some of the ideas developed by CP Solar
Wells. Figure 4 shows one of the initial
concepts of the components necessary for
this project. It is a simple layout of where the
sensors, WiFi transmitter, battery, and solar
panel were considered for placement.
Aesthetics and other features were not
considered at this time as a base model is all
CP Solar Wells was looking for.

Next, CP Solar Wells began looking at
additional features that were to be added to

satisfy the rest of the project requirements. Figure 5 shows ways that would make the unit easy to

transport. Handles were added to the side of the unit and wheels were added to move the unit from

one location to another. To insure that the solar panel would always be in the best position to receive

sunlight, ideas were generated to make the solar panel rotatable and angle adjustable. These drawings

can be seen in Figure 6.

L— \q‘”\‘(\&\fab

Sec %vm:o"*vf‘\’
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mw&mm*

Figure 5: Concept Drawing with Transport Features

CP SOLAR WELLS

Figure 6: Concept Drawing with Solar
Swivel
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Having the unit be able to attach to existing piping is weak 5 wmphpreat
critical for this project to work. Pipes in the field vary in

height and our product needs to accommodate for the | lcpe |
differences in pipe height. Brackets that could be placed at

different heights as well as adjustable legs for the unit

were considered for the design. Figure 7 shows how the

N .
adjustable bracket system would work. Sketches have A /&3&?\‘2 \;j\e;ﬁ”“&fmi’“
i i YNecks o hold
continuously been drawn up as new ideas have been %?\?w\:) L2 e v ol b o)
developed for this project. Figure 7: Concept Drawing with Adjusting
Pipe Height

3.2 Idea Generation

Brainstorming sessions were held to develop other ideas that could be incorporated into the concept
design. After the brainstorm, different ideas were selected to pursue further and more drawings were
developed. Decision matrices were produced in order to narrow down similar ideas. These matrices
typically compare different ideas against already existing products. Since there is no common solar
powered oil site to compare against, ideas were
judged against one another and given a score for
different categories. The idea that received the
highest score overall was chosen and worked into
the design.

Once our top ideas were selected through the use

of the decision matrices, a final concept was
established and drawn up in SolidWorks. Figure 8

Figure 8: Top View of Initial Final Concept

shows a top view of what CP Solar Wells envisioned
the solar powered oil well unit to look like. The
design utilized a case that would contain the required components for the project: solar panel, battery,
sensors, and WiFi transmitter. The case would protect the electrical components from weather and oil
field elements.

3.3 New Research Findings for Sensors

After developing different concepts to obtain well data and transmit it back to the field office, new
sensors were found that could accomplish both of these tasks. Additionally, these transmitters were
powered by a battery pack that would be good for up to 10 years in the field. This took away the need to
power the sensors via solar power. This greatly changed the scope of what we needed to accomplish as
these transmitters took care of the wireless data transmission. The focus of the project turned to finding
the best sensor network for our application along with a way to power the well motor by solar power.
The following sections highlight the three main types of sensor networks found. Document
Specifications for all components in these sections can be found in Appendix D.
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3.3.1 Fixed Signal Network

Control Microsystems produces the Accutech line of pressure and temperature transmitters for oil field
applications. These sensors utilize a radio to transmit data back to a receiver at a field office. The
sensors and radio are powered off of an external battery that has a battery life of roughly 10 years. The
life span of the battery can change depending on the rate the sensors take data measurements and send
them back to the field office. A 1 minute update rate will result in a 10 7

year battery life. With separate components, replacing parts is rather

easy if any part of the system ever were to fail.

To transmit data back to the field office, measurements would be taken
by the pressure and temperature sensors at the well head. These
measurements would be sent to the radio to be sent directly back to
the field office. Each well would have its own individual radio to
transmit data. All of the radios would operate off of the same
frequency. This would increase noise and interference in the field and
could potentially cause problems with data transfer.

This network is not self-healing and may have challenges if obstacles
ever were introduced to the radios line of sight. Blocking a radio’s line ~ Figure 9 - Accutech Wireless
of sight would interrupt the transfer of data back to the field office and Pressure Transmitter

up to date information would not be available until the obstruction was removed. There are still some
guestions to ask Control Microsystems about obstructions to line of sight, but they have confirmed that
their products are not self-healing. The self-healing network is an important feature to consider when
choosing the appropriate network type because it eliminates the chance of lost data and insures
accurate data from the well head is always available.

This network is not the most ideal due to the lack of a self-healing network. The sensors and radios for
this type of network are less costly than some of the other options but without the self-healing network,
important data could be lost. Efficiency and reliability are a crucial component to this system and we
want to minimize down time for the network. With only one path to and from the radio, there are
greater chances of obstructions and down time. This is not a desired characteristic for a wireless system
that will cost thousands of dollars.

3.3.2 Banner Network

Banner Sensors makes a wide variety of sensors for a multitude of industries. They have a custom set of
wireless transmitters for oil field applications. These sensors utilize a radio to transmit data back to a
receiver at a field office. The sensors and radio are powered off of an external battery that has a battery
life of roughly 10 years. The life span of the battery can change depending on the rate the sensors take
data measurements and send them back to the field office. A 1 minute update rate will result in a 10
year battery life. With separate components, replacing parts is rather easy if any part of the system ever
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were to fail.

To transmit data back to the field office, measurements would be taken by the pressure and
temperature sensors at the well head. These measurements would be sent to the radio to be sent
directly back to the field office. Each well would have its own individual radio to transmit data. One of
the main differences from the fixed signal network is that all of the radios operate on their own
frequency. The gateway back at the field office cycles
through the different frequencies and collects the data
from each radio one at a time. This reduces the amount
of noise and interference in the field.

Another difference is that this network is self-healing and
would be able to get around obstacles if they ever were
introduced to the radios line of sight. Blocking a radio’s
line of sight would interrupt the transfer of data back to
the field office and up to date information would not be
available until the obstruction was removed. With the
self-healing network, and more directly the Banner

Figure 10 - Banner Network Nodes and network, the data would recognize it is being blocked and

Gateways be sent to another radio to be sent back to the gateway.

The self-healing network is an important feature to consider when choosing the appropriate network

type because it eliminates the chance of lost data and insures accurate data from the well head is always
available.

The Banner network would be a good choice for the wireless network system due to the self-healing
network. Efficiency and reliability are a crucial component to this system and the Banner network would
minimize down time.

3.3.3 Wireless Mesh Network

Rosemount sensors are largely considered the top quality of pressure and temperature transmitters for
oil field applications. These sensors come fully equipped with a transmitter and battery all in one unit.
The life span of the battery can change depending on the rate the sensors take data measurements and
send them back to the field office. A 1 minute update rate will result in a 10 year battery life. With all
components in one self-contained unit, adding additional devices to the network is just a matter of
getting another sensor and putting it onto a well.

To transmit data back to the field office, measurements would be taken by the pressure and
temperature transmitters at the well head. These measurements would be sent back to the field office
by using other transmitters as repeaters and relaying the data until it reached its final destination. Each
transmitter would have its own individual radio to transmit data. All of the radios would operate off of
the same frequency. This would increase noise and interference in the field and could potentially cause
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problems with data transfer.

This network is self-healing and would be able to get around obstacles if they ever were introduced to
the radios line of sight. Blocking a radio’s line of sight would interrupt the
transfer of data back to the field office and up to date information would
not be available until the obstruction was removed. With the self-healing
network, and more directly the wireless mesh network, the data would find
an alternate path using different transmitters to get back to the gateway at
the field office. The self-healing network is an important feature to consider
when choosing the appropriate network type because it eliminates the
chance of lost data and insures accurate data from the well head is always
available.

The wireless mesh network would be a good choice for the wireless network
Figure 11 - Rosemount system due to the self-healing network. Efficiency and reliability are a crucial
Wireless Pressure component to this system and the wireless mesh network would minimize

Transmitter down time

3.3.4 Other Network Considerations

The three networks described above are the best options available for implementing a wireless data
network for your oil field. However, other companies were contacted and more types of sensors were
reviewed. These options were left out of this report due to their inability to meet the specifications for
this project as well as not having the proven record of the companies described above. These companies
included:

e ABB Instrumentation

e Omega Engineering

o Digi-Key

e Paine Electronics

e Systemation Incorporated

Many of these companies did not have wireless options available for their sensors and would require
wiring throughout the field. Removing wiring from the field and having wireless data transmission was
one of the main objectives for this project so not having wireless options made these companies less
desirable.

Also, reliability is of extreme importance for this system. If thousands of dollars are going to be spent on
components for the system, we want to make sure that everything works and works well. Control
Microsystems, Banner, and Rosemount are proven and have much experience with oil field applications.
The other companies are smaller and have been involved with oil field applications for a smaller amount
of time. This is not to say that these companies could not get the job done, but for this network it is best
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to go with experience and the companies who have been dealing with wireless networks for the longest
amount of time.

The contact information for all of these companies, including the recommended companies, can be
found in Appendix C of this report.

3.4 Motor Power Options

3.4.1 Powering Current Motor

The most economical way to power the current 3 phase 380 volt 3 horse power motor using solar panels
would to incorporate a piece of a equipment called a Universal Pump Controller manufactured by
AeroVironment, $10,000. Along with this piece of equipment there would be approximately 20 solar
panels, $14,000, and racks. The installation for such a project would be $10,000. This number is on the
lower end of installation cost because utilizing the pump controller eliminates many components which
reduces the complexity of the system. This brings the total cost of the system to $34,000.

3.4.2 Changing to DC Motor

To change to a DC motor offers the most room for cost savings. DC motors typically have 7% better
efficiency than AC motors in pumping application. This would allow for the removal of many
components as well as an earlier start up time in the morning and later runtime in the evening. The solar
panels produce DC current and if the motor is DC, this would allow for the elimination of 3 inverters.
There would also be no need for batteries which can be a significant cost. The cost breakdown for the
system would be 20 solar modules and racks, $14,000, controller, $5,000, Installation, $10,000, plus the
costs for a new DC motor. A new 3 horsepower DC motor can range from $2,500-6,000. Estimating a
$5,000 motor this project would cost $34,000. In order to better estimate the exact DC motor which
would be necessary a further evaluation of motor requirements must be done.

3.4.3 Power Controller by AeroEnvironment

The Universal Pump Controller manufactured by AeroVironment is a unique piece of equipment. It
allows for the elimination of batteries, inverters and a controller by combining these items all into a
single package. The only caveat with this piece of equipment is that AeroVironment is in the process of
discontinuing production. They are doing this because the manufacturing and design of components for
electrical vehicles seems to be more lucrative that pump controllers. This severely hampers this
possibility but it leaves room to explore options using similar technology to AeroVironments.

3.4.4 Diesel Generators

Diesel generators are an option being investigated to compare the costs of renewable sources versus
the costs of what a traditional method might be. To quantify diesel generators into a few paragraphs is a
difficult process because there are so many generators out there which could meet the project
requirements.
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Some portable generators which meet the requirements with the capability of power a 3 horsepower
motor are made by Husky, Powermate, and ETQ. Evaluating the ETQ generator, it has a 3.2 gallon, 5,000
watt and capable of running 11 hours at 50% capacity with a cost of $1,200. To look at the fuel costs
associated with this equipment it will be using 3.2 gallons of diesel/ day at a cost of $3.50/ gallon. This
comes to $11.20/day to run the motor or $4,088/ year to run the motor. Something which also must be
taken into consideration is the fact that these generators would have everything done to them
manually. This means that each day there will have to be a worker to refill each one, turn it on and off,
and change the oil and other maintenance on them. This will increase the costs of operation.

Permanent standby generators are at least twice as expensive and generally much larger. They are more
difficult to move from well to well. They also require similar amounts of maintenance. These generators
are not designed to run everyday so the life cycle could be relatively short.
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4. Final Design

4.1 Sensor Network

After reviewing the three types of networks considered for this project, the alternatives with the self-
healing network are the best options for Santa Maria Pacific Holdings. This insures the most up to date
data will be available whenever it is needed. The fixed signal is a good option with many nice features,
but without the self-healing network it lacks the reliability of the other systems.

Between the Banner Network and the wireless mesh network, CP Solar Wells believes the Banner
Network provides the greatest flexibility for Santa Maria Pacific Holdings while still having an attractive
price. Rosemount, the company with the wireless mesh network, makes a top quality product that is
sure to be both reliable and effective. However, the Banner Network has many features that are
comparable to the wireless mesh network and even some advantages. The following sections are going
to provide a detailed outline of how the system would work, component specifications and pricing, and
safety considerations.

It is important to note, recommendations made are a result of phone conversations and emails with
representatives of the different companies. Further meetings with each network representative should
be held to compare each system type and have all questions answered by a licensed professional.

4.1.1 Network Set-up

The Banner Network utilizes three main components at each well head: the sensors, a base radio, and a
battery. The battery is connected directly to the base radio. Power is provided to the sensors once they
are plugged into the base radio. Separate sensors will be needed for pressure and temperature data.
Each sensor will take data measurements from the well at

a constant time interval determined by Santa Maria DX3a0 and DX39
Pacific Holdings. Process Instruments, the supplier of the | Point-to-Multipoint
Banner Network components, estimates that a 1 minute &

update rate would result in a 10-year battery life. The ! : i

sensors would provide an analog output of data to the & : &

base radio which would then digitally send the data back » E

to a gateway receiver at a specified location.

This is a radio frequency (RF) network that utilizes radio ;
waves to pass along data. The gateway uses a type of é|

e

Spectrum (FHSS). In these systems, the bandwidth is Figure 12 - Banner Network Field
broken up into multiple smaller frequency bands or Communication

modulation known as Frequency Hopping Spread

channels. The gateway is synchronized with the base radios and listens to the unique channels in the
order of the hop code pattern. In this fashion, the data is reassembled and output from the RF system.
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In summary, every base radio at each well head would have its own slot to send back data. FHSS
minimizes interference in the field and allows for easier communication between the base radios and
gateway. If all radios were to be sending back data at once, the radio waves would bounce off of one
another and limit the distance the waves could travel. Having FHSS allows data to be transmitted over a
longer distance.

The gateway would be placed back at the field office and connected to the programmable logic
controller (PLC) which would take all the data and display it in an organized format. The gateway can
handle 64 nodes, or radios. That means 64 separate wells, assuming one radio at each well, could be
hooked up to send data back to the gateway. If information was desired for more wells, another
gateway could be added to the system. The output of the gateway to the PLC could be either Modbus or
Ethernet depending on the system already in place.

4.1.2 Component Specifications and Pricing

Every Banner system is different and depending on the amount of obstacles in the field, different
products will be recommended for your application. A representative from Process Instruments would
do a field visit to the Orcutt Oil Field and evaluate the site for radio line of site capabilities. From there
the exact equipment necessary for the field would be identified. This section will provide a general idea
of the equipment needed along with the estimated pricing.

The gateway and radios that would be needed for this project would be the DX80 line of nodes and
gateways by Banner. A variety of options are available that could be integrated into the current system.
For the gateway, there is the option between EtherNet/IP and Modbus TCP Gateways as well as Modbus
RTU Gateways, 10-30V dc. A table of the gateways is provided in Appendix D. The current PLC will
determine what type of gateway is needed for your system. The cost estimate for the gateway from a
Process Instruments representative was approximately $1,500.

The radios, or nodes, would also come from the DX80 line. The battery powered nodes would be the
ones best suited for the field due to their long life and ease of replacement. These models are classified
under the 10-30V dc—Analog section of nodes. A table of the nodes is provided in Appendix D. The
nodes also come with an option for an internal antenna that would add a week to the lead time. Each
node can handle up to 4 analog inputs. The cost estimate for the node from a Process Instruments
representative was approximately $1,000.

The battery would attach to the node and be between 10 to 30V dc. One battery would be purchased
per well. Unfortunately, there is no product information for the battery at this time. The cost estimate
for the battery from a Process Instruments representative was approximately $200.

The sensors for each well would be analog output and of simplistic design. Process Instruments has
actually recommended Endress+Hauser sensors for this application to use along with the Banner
wireless components. The pressure sensors would be the Cerabar M PMP model of sensors by
Endress+Hauser. These sensors can handle pressures up to 6000 psi and temperatures up to 750
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degrees Fahrenheit. The temperature sensors would be the T13 XP RTD model of sensors by
Endress+Hauser. These sensors can handle temperatures up to 1100 degrees Fahrenheit. Full details and
tables on the sensors are provided in Appendix D. All of the sensors have analog outputs that would be
connected to the node to send the data back to the gateway. The cost estimate for each sensor from a
Process Instruments representative was approximately $500 to $750 or $1,000 to $1,500 for both the
pressure and temperature sensors.

Summing up all of the components together, Santa Maria Pacific Holdings would be looking at $1,500
for the gateway along with $2,000 to $2,500 per well for the node, sensors, and battery. This is
substantially less than the products for the wireless mesh network. A table summarizing the cost of each
system is provided in Appendix C.

4.1.3 Safety Considerations

In an oil field, safety is of utmost importance. With high pressures and temperatures coming from the
wells, all equipment must meet ANSI requirements. The Orcutt field will require equipment with the
Class 1 Division 2 rating. Electrical equipment that is located in a hazardous location where ignitable
concentrations of flammable gases, vapors, or liquids are present within the atmosphere is given the
classification of Class I. Since the gases or liquids would only be present under abnormal operating
conditions the equipment would fall under Division 2.

In order to meet these standards an exterior housing will have to be purchased for the sensor to be
placed in. This is an additional cost but negligible compared to the cost of the rest of the equipment.
This equipment meets the specified safety regulations and is fit to be in the field.

4.1.4 Maintenance and Repair Considerations

Minimizing the amount of time for maintenance on the wireless system is crucial. Time wasted by
workers fixing problems with the network is money wasted. To prevent unnecessary network stoppages,
the Banner Network comes with the self-healing network. Each node has site surveying capabilities to
identify obstructions that may block the radio’s line of sight. If such obstructions are found, the node will
automatically redirect its data to another node at a different well. From there the data will be
transmitted back to the field office without any downtime.

Another key component to this system is the multiple components utilized at each well. This will lower
repair costs as well as expansion costs. If a sensor ever were to fail or break, money would be spent
replacing just that sensor instead of other units that have the radio and sensor together and cost more
money. Also, expanding the network is easy. If another sensor was to be added to a well, the additional
analog inputs on the node would allow for easy connection to the existing network. For example, if a
flow sensor was desired, the sensor would just have to be installed in the well pipe and then wired up to
the node for data transmission to the gateway.

20| Page

CP SOLAR WELLS



4.2 Power Supply for Motor

The best option for the power supply to the motor is the conversion to a DC motor. This system will
have higher upfront costs compared to the diesel generator but as time goes on the economics for the
system will be superior due to the reduced yearly costs. This eliminates the fuel costs and the daily
maintenance associated with the generator. This system is also better than the AC motor because of the
possibility of not being able to find the AeroVironment controller. This controller is what makes the AC
motor system so beneficial. If the controller is being discontinued it severely affects the reliability and
service of the system.

4.2.1 System Set-up

The DC motor system will have a very simple setup which is part of why it is so appealing. The only
components necessary are the modules, racks, controllers, and the DC motor. The installation will be
approximately $10,000 which could be less depending upon installer and the time to install. The setup
for each well will be different because each well head has a different landscape. This means that the
design and layout of each well head will be important with the space constraints around well heads.

4.2.2 Component Specifications and Pricing

A DC 3 horsepower motors price range is from $2,500-6,000. With the costs for new motors, this plan is
the most economical and makes the most sense. To determine the exact cost of the motor there would
need to be a further evaluation of the current pumping system and its requirements.

The solar system would be comprised of 20, 250 watt solar modules. This over design is to allow the
system to power up earlier in the morning and run later into the evening. The system would also require
a controller which would cost $5,000. This controller is less expensive than the AeroVironment
controller because their piece is specialized and incorporates several components.

4.2.3 Safety Considerations

The safety considerations are heavily dependent upon proper installation. Having the solar system
professionally installed will limit most safety risks. The safety considerations associated with the dc
motor will have to abide by all requirements associated with an oilfield environment

4.2.4 Maintenance and Repair Considerations

The DC motor has relatively few maintenance and repair concerns associated with this system. The
system has not daily maintenance like what the diesel generator would be dealing with. It also has no
additional parts which need to be oiled and lubricated besides the motor. These lacks of repairs are due
to system simplicity. Components of the system which could need repairs mostly have warranties. The
solar panels come with an industry standard of 25 years and the controllers typically have 2-5 years. The
only maintenance which is required of the system will be to clean off the solar panels occasionally. This
is due to the dusty conditions in the oil field. As dust builds up the efficiency goes down. This is a task
which depends upon the activity in the well area as well as weather conditions.
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4.2.5 Abandonment of Solar

After looking over all of the options for solar and comparing costs and feasibility, Santa Maria Pacific
Holdings decided to abandon this part of the project during the middle of Winter Quarter. Santa Maria
Pacific Holdings believed time was better spent finding the best wireless network for their needs rather
than on part of the project that had almost no chance of being implemented.

5. Design Verification Plan

5.1 Sensor Network

Since the sensors for the wireless network will be purchased from a product supplier there are no real
physical tests that will be done to the sensors. It is safe to assume that these products will be able to
survive in oil field conditions and send data back to the field office properly. All components are
professionally built and have warranties that come with them. All components must be checked that
they satisfy the necessary Class 1 Division 2 rating for oil field applications.

The main objective for CP Solar Wells is to insure that the system is installed and validate that all
components work appropriately and communicate with each other properly. The professionals who
install the equipment will be the ones to talk with to insure this objective is completed. Having a system
that doesn’t work is pointless, so CP Solar Wells must make sure that the entire network is functional
and working before the project can be called complete.

6. Management Plan

Over the course of the year the roles of each team member were clear and remained consistent.
Jonathan Hyland was in charge of researching different solar options available. When the solar option
was abandoned, Jon’s main responsibility became assisting in the set-up of meetings with product
suppliers of the wireless sensor networks.

Matt Mastro was in charge in researching companies that could provide wireless sensors for Santa Maria
Pacific Holdings. He was also the project lead and was responsible for the content and formatting of all
reports submitted. He was also the primary contact with Santa Maria Pacific Holdings.

Kyle Moore was in charge of scheduling for CP Solar Wells and assisted in the set-up of meetings with
the wireless sensor suppliers. He was also a contributor to reporting and assisted in research for all
areas of the project.

A Gantt chart showing our projected schedule for winter and spring quarter is shown in Appendix E. Due
to the large changes in the project scope at the start of winter quarter the Gantt Chart for Fall Quarter is
not included because it is no longer applicable to the project.
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7. Product Realization

7.1 Product Selection

Based on the research done by CP Solar Wells, it was recommended that Santa Maria Pacific choose the
Banner network for use in the Orcutt oil field. This conclusion was based on the effectiveness and
reliability of the Banner network and also the relatively inexpensive cost of the Banner components.
The capability of connecting multiple sensors to one radio transmitter was also an attractive cost
reducing feature of the Banner network. Despite this recommendation Santa Maria Pacific has chosen
to purchase sensors from Rosemount and utilize the wireless mesh network. Santa Maria Pacific has a
preexisting relationship with Rosemount as they already utilize many of their products in their field.
While Rosemount products are more expensive than those produced by Banner, the quality of
Rosemount products is unmatched by any other company and Rosemount has an extremely good
reputation in both performance and customer service.

7.2 Components Ordered

Santa Maria Pacific has ordered Rosemount 3051S Wireless
Series Pressure Transmitters (Model #: 3051S 2 T G 4A 2 A11 X
5A WA 3 WK 1 I5 M5) and Rosemount 648 Wireless Temperature = -~_E
Transmitters (Model #: 648 D X 1 D 1 I5 WA3 WK1 M5 XA) to
install in their Orcutt oil field. The specification sheets for these

products can be found in Appendix F. The ordering process was
done independent of CP Solar Wells and the sensors will be

installed by professional technicians employed by Santa Maria
Pacific with the assistance of Rosemount technical support. Figure 13 - Rosemount 648 Wireless
Santa Maria Pacific has also ordered Rosemount Manifolds to Temperature Transmitter
assist in the installation process and allow for multiple sensors in

one location.

7.3 Performance Testing

Performance testing of the Rosemount sensors will be done by the technical staff of Santa Maria Pacific
to ensure sensor communication and accuracy. CP Solar Wells will not assist in the testing process. Any
necessary troubleshooting will be done by Santa Maria Pacific and Rosemount technical support. If the
sensors perform well and meet the needs of Santa Maria Pacific they will be more widely implemented
in the Orcutt oil field.
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8. Conclusion

The research performed by CP Solar Wells greatly assisted Santa Maria Pacific in their decision to choose
Rosemount sensors and transmitters to implement in the Orcutt oil field. While they did not choose the
Banner network recommended by CP Solar Wells, the high quality products produced by Rosemount will
meet all of Santa Maria Pacific’s needs and Rosemount will provide them with outstanding customer
support throughout the lifetime of the components. The successful purchasing and implementation of
sensors in the Orcutt oil field reflects the quality of work that CP Solar Wells provided for Santa Maria
Pacific.

Once again, the idea to power a three horsepower motor using solar panels was abandoned by Santa
Maria Pacific. Our research showed that purchasing solar arrays to be used off of the electrical grid
would not be cost effective for use in the Orcutt oil field.

Since Santa Maria Pacific has chosen, ordered, and installed Rosemount’s wireless mesh network and
pressure and temperature transmitters, the task designated to CP Solar Wells to design solar powered
oil well sites is now complete.
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Appendix A - Quality Function Deployment Chart (QFD)
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Appendix B - Pressure Drop from Well Head Calculations
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Fluid Parameters

Pipe Diameter 2 | in 0.167 | ft

Pipe Length 50 | ft

Flow Rate 2000 | bbliday | 0.130 [ ft"3/s |
Dynamic

Viscosity 6.28E-06 | Ib.s/ft"2

Density 1.87 | slug/ft"3

Intermediate Calculations

Fluid Velocity

5.957233182 | ft/s

Reynolds

2.96E+05

Head Loss and Pressure Drop

Major
Loss Minor Losses
Roughness, e Pbends Nyaives Ap
(ft) e/D f h, (ft*/s?) (f°/s?) (ft°/s?) (psi)
Commerical
Steel 0.00015 | 0.0009 | 0.0215 114.451 61.040 6.104 | 2.358
30| Page
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Appendix C - Vendor Contact Information and Pricing

Sensor Vendors

Rosemount, Inc.

Nationwide

Robert Long

Email: Robert.long@emerson.com
Phone: (800) 999-9307

Control Microsystems Inc.

Nationwide

Greg Ochs

Email: gochs@controlmicrosystems.com
Phone: (760) 466-7397

Process Instruments & Controls, LLC
Bakersfield, CA

Andy Shogren

Email: ashogran@process-instruments.com

Phone: (661) 617-6000

ABB Instrumentation
Irvine, CA

Chris Heidari

Email: chris@mcrt.com
Phone: (949) 830-3929

Solar Panel Vendors

Pacific Energy LLC.
Web: Alteryourenergy.com
Phone: (805) 544-4700

Solarponics Inc.

Web: Solarponics.com
Phone: (805) 466-5595

CP SOLAR WELLS

Omega Engineering

Nationwide

Ashish Desai

Email: desai@omega.com
Phone: (203) 359-1660 ext. 2326

Digi-Key

Nationwide

Glenda Chaplinski

Email: datacenter@digikey.com
Phone: (800) 344-4539 ext. 1324

Paine Electronics

East Wenatchee, WA

Dan Harper

Email: dan@paineelectronics.com
Phone: (509) 881-210 ext. 2122

Systemation Incorporated
Niskayuna, NY

Matt Gleason

Email: gleason@systemationinc.com
Phone: (518) 382-8594

REC Solar
Web: recsolar.com
Phone: (805) 528-9705

31| Page


mailto:Robert.long@emerson.com
mailto:gochs@controlmicrosystems.com
mailto:ashogran@process-instruments.com
mailto:chris@mcrt.com
mailto:desai@omega.com
mailto:datacenter@digikey.com
mailto:dan@paineelectronics.com
mailto:gleason@systemationinc.com

Sensor Cost

Table 2 - Transmitter Cost and Specifications

Transmitters

Network HART Wireless  [Battery Life Warranty| Lead Time
Company o Cost (3)
Type Protocol | Transmission | (years) (years) | (weeks)
Rosemount Mesh Yes Yes 10 2,500 15 3to5
Control Microsystems [Accutech) Fixed Yes Yes 10 1,300 3 3tod
Process Instruments * Banner Yes Yes 10 1,300 1 jtod
*Price shown includes cost of the separate radio
Table 3 - Receiver Cost and Specifications
Receivers
Metwork | Metwork Warranty
Company ) Cost (5)
Type Size (years)
Rosemount Mesh 100 4,000 1.5
Control Microsystems (Accutech) Fixed 100 3,600 3
Process Instruments Banner |64 nodes® 1,500

*1 node can support up to 4 devices

Table 4 - Total Cost of System Components

Total Cost
Company One-Time Cost for| Cost of Transmitters | Total Cost for | Total Cost for Each
Gateway (5) per Well* (5) Firstwell (5) | Additional well (3}
Rosemount 4,000 5,000 9,000 5,000
Control Microsystems (Accutech) 3,600 2,600 f,200 2,600
Process Instruments 1,500 2,600 4,100 2,600

*Cost of Sensors per Well assumes two transmitters for pressure and temperature




Appendix D - Vendor Provided Component Specifications

Banner Network Gateways and Nodes

SureCross™DX80 MultiHop
Wireless Network

+ Selectable power levels up io 1 wat Fansmit power, license-free operation up to
4 wait EIRP, with a high-gain antenna, in the U_S. and Canada ior 500 MHz

+ FlgxPower power input options aliow for +10to 30V dc, solar or batiery power

+ Gerial commumnicaion style (RS-232 or R5-485) ks user selectable

*+ Muiiple hops allow for an exiended range

+ Message routing improves fink performance

* SureCross archileciwre creates seli-fomming and sef-healing wireless networks

+ DIP swilches select operational modes: masier, repealer or save

3+ Bult-in site survey mode enables rapid assessment of a locaion's RF

| transmission properties by one person; hands-free operation and rapid display
updates enable eficlent anienna placement oplimizasion

+ FHES radios operate and synchronize aulomatically, no user setup is requined;
Selectable network IDs reduce interierence from collocated networks

+ Banner is constan fy working on new modeis with 10 variafions, contact faciory

for e latest model information
Data Radios MuiiHop Wireless Hetwork
v ¥ D85 Modbus RTU Remiote 1O
L e o erpand 100 capacity when
: coereted bo & Dats Radin or Gatsway
= e page 408)
Efhenet Data Radi
DX80 Data Radios
Description Frequency Transmit P ower Models®
0 M2 DA awiich selectable up fo 11T DXBMORIM-H
Wi op Radio
24 GHe 150 EFF DXSMDRI-H
* Bamer ls constantly wer kg on niwm ol with HOwartations. Ceontact faciory for the atest mods! infor mation.
SureCross™ Ethernet Radio
Description Frequency Transmit Power Madels®
Emeret Radio e 150 mW DXERY
DX80 Data Radio DXB0 Specifications
Visih bemnerengin esdng.com for more information.

More information oniine at bannerengine ering.com
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DXB0 DX DX

SureCross™

DX80 Point-to-Multipoint
Wireless I/0O Network

+ An indusirial wireless [/0 network fat can operate in exireme environmends
while eliminaiing the need for costly wiring nns

+ A basic network consists of a Gateway sysiem controller and one or more
Modes that monstor andfor control 100 in remode locaions

+ Nodes are easiy deployed Twoughout a Eaclity for gathering data b be

concentraied at he Gateway
» Bi-direcional commumicaion between the Gateway and Nodes), including
fully acknowiedged data transmission

* Frequency Hopping Spread S pectrum (FHSS | technology and Time Division
Muitiple Access (TDMA) confrol architectre combine i ensure reliable data
delivery within fe unlicensed industrial, Sclentfic and Medical (15M) bands

* FlaxPower™ oplons allow for +10-30V de, solar and baltery power soures

+ 800 MHz and 24 GHzmodds accommodale wordwide communication standards

+ Rugged IPS7/NEMA & design enabling simple plag-and-play installation

* Insiallaion is fast and easy with fexible moundng and power oplons =
e DK85 Modbus RTU Remots 1D
1 Uloesd fo eepand WO capacty when
: cormected b & Data Radio or Gateway
- (e pagge 408
DX80 Gateways D0 Nodes
+ Gateways am e master of Benmer's Suelros *The Mo colbects e dats and winskasly raramits
Wredis Metwor 180 B Gl ey
« Modbus 435 communcation capabllly s begrated  + Noxdes may be powered by siffer 10 o 30V de
I evvery' Gialewesy Eeatteny or solar power opfion &
* Gatoway models ane avalishle wilh decrete, amalog +Models are avalabie in a vanety of Inputiousput
&nd & mix of boh MO bypes options
« P20 basing opfion s coefied for Class I Div2 arees. P20 howsing opion b6 carifled b Class] Div 2 ames
DXB0 Gateways and Node
‘“'. A0, STER:
\_ EBesamr )
DXB0 and DOES

Muore information onfine at bannerengine ering.com
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DX80 EtherNetAP and Modbus TCP Gateways

Froquency 1o Models
200 MHz DXSPETES
D30 Gatew 2Pro Mocks/TCP 1o Etha Mt protoco | comveter
24 GHz OMBPITES
200 W DHBIPALS
* D0 GiateweayPro {Modbes/TCP) with advanced webbased
240H coniiga ration capabdifes:
Protocal Comvemsbon: Modkes RTU 1o Modbes TOPIW or ERetiet® | DNGIT
Mo Radio
hhanced wsar conflges fon model r1cT
DX80 Modbus RTU Gateways, 10-30V dc
Frequency Base Vo Modals”
B P 200 MHz z PRSI
L = Discrete: Sx selectzbls rputs, b PHP cutputs
24 GHz
L DOCEDOZMESEPSC
Al z DXEOGAMESENGC
Discrade: 2]
e o S sedeciabls npets, si NPN cutpets e T—
P DOCSOG2MESENE C
frifoeel g R T
00 MHz z
CNBG SMES 0P ONMAMC
P Anslog: Four inputs, o 0-20 mA oulputs:
DXEIGZMESPOMANA
bt [ DB IMETEP AN
DIEDGAMESEPEVEVA
00 MHz x o
DEDGMES PV,
=t Anslog: Foor inputs, lour 810V cutputs
DOCBDG ZMEEAPINVAVA
i P DOCSOG 2MESIPIVAVAC
DHEOGIMESAPNINE
o Par GO0 MHz o
P2 | Discrete: Four selectsbls hputs, four PHP outputs DNE00SMESAP NG
- er Anslog: Two s, iwn 0-20 m ceiputs DOCEOG TGS AP AN
24 GHe
1] DOCESC MESAP ARG
DOCERGAMESAPIVIVE
00 kHz w
PH | Discrste: Four ssleciabls bputs, foor PHP outpets DYEDCEMESAPAVIVEC
e Anslog: Two ipets, two <10V oetpuss DB IMESAPIVIVE
24 GHe
[0 DOCEDGIMESAPIVIVIC
200 hiHz L Discrate: Bight sslectabis inguss, four PP oupuls
P20 | (When yourwinless netwok doss not Induds 3 ho! DXEIGIMESIPIC
PET sysiem, sigi Inputionr cuipt Galewery musd be mapped 10 | DXEOGZMESERY
24 GHE 0 e B o Imputfeiigh custped moda) PP e—p.
[ DOSOCAMES4PE
200 hiHz Discrede: Four selectable inputs, sight PP outputs
PH {Wheen yoior wireless n edweek doss mod Indiads & host DOCEOGEMEEAPEC
[ eystem, e four inpubieigh cutpet Gatewa y mus! bs DXESCIMES4PE
24GHE d
P i exd i e il i oMo oo paod mode |
* T oedr the rbemal aniema models, neplacs the § e e Bh dgitwitha W. intsrmal anfemas nqu efiional wesk for marnu nd shigping.

For pommple, DXB0GEM S50PG WY |s ha sademal snbenna modil and DES0GEMEWEPE Y 1 the nbemal anferma mode

CP SOLAR WELLS

More information onlineat bannerongine ering.com
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DX80 Nodes, 10-30V dc—Discrete

Frequency Base 1o Models*
IPET DXBONIXESEPE
900 MHz
P20 DXBONIXESEPEC
Di : Stk selectable inputs, six PNP oulpuls
P67 DXB0N2ZXESEPE
24GHz
P20 DXBON2XBSEPEC
1PET DXBONIXESENG
900 MHz
P20 DXB0NIXESENEC
D Six selectable inputs, st NPN outputs
IP&T DXBON2ZXESENG
24 GHz
P20 DXB0N2XESENEGC
1PET DXBOMIXESEP4
900 MHz
P20 Discrete: Eight selectable inputs, four PNP oulputs DXBONIXBSBPAC
{When your wireless network does notinclude a host
sysiem, htinputiour output node must be ma il
IPET hem&mwﬁm Gat;wm;] bl pped DXB0MN2XBSEP4
24GHz
P20 DXB0N2XESSP4C
IPE7 DXB0NIXESAPE
900 MHz
P20 Discrete: Four selectable inputs, eight PNP outputs DXBONOXESAPEC
(When your wirsless network does notinclude a host
system, the four it t node must be
IPE7 mapped b mai;fau:;?uoiwrgputeasﬁy] DABON2XES4PS
2.4 GHz
P20 DXBON2ZXES4PEC

*uummmmmmmmmmmmm“mmmhsﬂmmmnmw|mmmmmmmm
and shipping. For example, DXSINIX1S2N1M1 is $e model number for the sxtermal ants devica and [ TW2N1M1 k& the ink ']

DX80 Nodes, 10-30V dc—Analog

CP SOLAR WELLS

Frequency Base o Models*

P67 DXBONSXESOPOMAMA
900 MHz

P20 DXBONIXESOPOMAMAC

Analog: Four 0-20 mA inputs; four 0-20 mA outputs

P67 DXBONZX5SOPOMAMA
24GHz

IF20 DXBON2XESOPOMAMAC

P67 DXBONIXESOPOVAVA
900 MHz

P20 DXBONIXESOPOVAVAC

Analog: Four 0-10V inputs, four 0-10V outputs

P67 DXBONZXBSOPOVAV4
2.4GHz

IP20 DXBONZXBSOPOVAVAC
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SureCross™ DX80 Specifications

Radio
Range® 900 MHz; Up to 4.8 klometers (3 miles); 24 GHz: Up b 3.2 kilometers (2 mies)
Transmit Power (150 mW radios) | 900 MHz: 21 dBm Conducted; 24 GHz: 18 dBm Conducted, < 20 dBm EIRP
Spread Spectrum Technology | FHSS (Frequency Hopping Spread Spectrum)
Antenna Connector Ext. Reverse Polarity SMA, 50 Obms
Antenna Max. Tightening Torque | 0.45 Nem (4 in+bf)
Link Timeout Gateway: Configurable, up b 2 minutes Node: Defined by Gateway

* Wil the standard 2 dB artenna. Highv-gain aniennas are availzble, but e range depends on he airorment and line of sight. To dstermine fhe rnge of you wireiess natwork, periom a Sile Survey

CP SOLAR WELLS
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SureCross " DX80 Specifications (cont'd)

Ganaral
Power* +10 %o 30V de (For European applicatons: +10 ko 24V de, £ 10%)
FlexPower: +10 o 30V de or 3.6 1o 5.5V de low power oplion (For Europaan applcalions: +10 10 24V de, £ 10% or
3.6 1o 5.5V de low power oplion)
Intagrated Battery models: 36V de low power oplicn Fom an intemal batlery
Power Consumption Lass than 1.4 W (B0 ma) at 247 dc
Mounting #10 ar M5 (M5 hardwara indudad)
M5 Fastenars (.56 Nem |5 inelbd)
Max. Tightaning Torgue
Case Material Pelycarbonate
Waight 0126 kg {0.57 In.)
Infagrated battery modals: 0.30 kg (065 Ibs)
IP20 madels: 023 kg {0.50 lps)
Indicators T LED, bi-color
Switches Two Push Bullons
Display Six Character LCD
Connaction™ Spin M12 Euro-styie quick disconnect (OD cable isindudad with D@0 produci)
External Cable Glands** Four PG-T typa, Ona 12 NPT type
Cable Glands (.56 Kem {5 indbf)
Max. Tightaning Torque**
Gateway Communications
Interface Zwira R5-485
Baud Rates 9.6k, 19.2 (defaull), = 3.&
Data Format 8 data bits, no party, 1 siop bit
Protocol Maodbus RTU
Environmantal
Environmantal Rating Internal wiring terminals: IEC IP6T, NEMAG  External wiring terminals: IEC IP20; NEMA 1
Environmental Rating (external Extarnal wirng block modals: Class |, Division 2, Group &, B, C, D
wiring terminals, in suitable T4-401 +80° C
enclosure)
Operating Tem paratura Electronics: -40 1o +35° C LCD: -20 10 +80° C
QOperating Humidity 5% max. relatve {non-condansing)
Radiated Immunity 10 Wim, 80-2700 MHz (EN61000-6-2)
Shock and Vibration™* IEC 68-24 and IEC 68-27
Shock: 30g, 11 millisacond half sna wave, 18 shocks
Vibration: 0.5 mm pp, 10 %0 60 Hz
Compliance, Radio
900 MHz Modals FOC ID TGUDXAD: This device complies with FCC Pan 15, Subpart C, 15247 c E
IC: T0444-DXA004
2.4 GHz Models FOC 1D UE300QDXA0-2400: This devica complies with FGC Part 15, Subpart C, 15247 C €
ETSIEN: In accordancs with EN 300 328:11.7.1 2006405)
IC: T044A-DXAN
Cerification (DX8x.C External Class |, Division 2, Gmups A, B, G, D. Carfficate: $92123
Wiring Terminals and IP20 Ex/AEx nA Il T4 (&p
Housings) c us
LCIEMATEX Zena 2 {Group I1C). Certificate: LCIE 03 ATEX 1035U
113G
BxnA IC Ex

* For Ewropean applications, power the D80 from & Limited Power Sourcs s defined in EM B0E50-1
" IPET madel only
** Operming e devices &t the masimum operaing condtons for extended periods can shorten te ifs of fhe devica.
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Banner Network Pressure Sensors by Endress+Hauser

Application

The Cerabar M pressure transmitter is used for the

following measuring tasks:

m Absolute pressure and gauge pressure measurement in
gases, steams or liquids in all areas of process
engineering and process measurement technology

m Level, volume or mass measurements in liquids

m High process temperature
— without diaphragm seals up fo 125°C [257°F]

— with diaphragm seals up to 400°C (752°F)
» High pressure up to 400 bar (6000 psi)
» International usage thanks to a wide range of approvals

CP SOLAR WELLS

Your benefits

» Very good repreducibility and long-term stability

» High reference accuracy: up to £0.15%,
as PLATINUM wversion: £0.075%

» Turn down up to 100:1

» End-to-end modularity for differential pressure,
hydrostatics and pressure (Deltabar M — Deltapilot M -
Cerabar M), e.g.
— replaceable display
— universal electronics

m Easy commissioning without the need for an operating
tool

s Menu-guided operation

= Output signals: 4 {0 20 mA, 4 to 20 mA with HART

39| Page



Cerabar M -
Product family

PMC51 PMP51 PMP55

FO PRS- b ee-aa-a <000 0TS - b eeenar-an-2ED BT Sane-Phcea-an- 10T

‘With capacitive measuring cell and
ceramic process isolating diaphragm

With piezoresistive measuring cell | With dizphragm seal
and metal welded process isclating

(Ceraphire™) diaphragm
Field of application — Gauge pressure and absclute pressure
— Level
Process conmections — Thread — Thread - Wide rangs of diaphragm seals
— EN flanges DN 25— DN &0 — EN flanges DN 25 - DN 80
— ANSI flanges ["—4" — AMGI flanges 1" - 2"
— JiGflznges S0 A - 100 A — JI5flanges 25 A- 100 A

— Prepared for diaphrazm zeal mount

Mezsuring ranges

From —100./0 to 100 miar (-1.5/0 0 From —200/0 oo 400 mbar (-6-0 0 & p=l)
1.5 psi] 10 —1./0 10 400 bar (150 to 6000 psi)
to—E/0 to 40 bar (—15/0 to 600 psi)

OPL

Miax. 60 bar (200 psi) Max, 600 bar (9000 psi)

Process temparature range

=70 10 400 *C (94 o +752 °F)
depending on the filling il

=200 +100 °C (2t +212°F) -4 1o +125°C (40 to +257°F)

Ambient temperaturs range

ut LCD display: 40 w0 +857C (—40 1o +185 °F)

With LCD dispiay: —20 10 +70°C (-4 10 £ 155°F) (extended temperature application rangs (-40 to 85°C {40 to 185°F)) with
2l properties such as display speed and conirast)

=20 1o +6070 (-4 10 +140°F)

Reference accuracy

— Up o 10.15% of the e span Up-to $0.15% of the get span

— PLATINUM version: up to Z0.07 5% of the set span

Supply voltage — 11.5 w45V DC [versions with plug-in connection 35V DC)
— For intrinsically safe device versions: 11.5w 30V DG
Caput 4t 20 mA, 4 10 20 mA with superimposed HART protocol
Cptions — PMP5], PMPS5: NACE-compliant materizls
— PMCSL, PMP51, PMPS5: inspection cettificats 2.3 or 1.1 or other certficates
— Specific wate Versions
— Initizl device settings
— Separzte housing
— Broad tange of accessozies
Specizlties — Metal-free measurement with PYDE — Process cannections with minimum | — Wide range of diaphragm seals
ol volume — For extreme medium temperatures
— dpecizl clezning of the transmiter - Gag-tight, elastomer-free — Process connections with minimum
remove paint-wetting substnces, for uge oil volume
in paint shops — Gompletely welded versions
1] OPL = over precsure limiz; depends on the lowest-rated element, with regard to pressure, of the selected components

CP SOLAR WELLS
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Banner Network Temperature Sensors by Endress+Hauser

Dimensions
for T13 assemblies with spring loaded insert and self contained nipple (dimensions in

inches].

Spring loaded sensor
assemblies must be used
with thermowell

N

Weld in Threaded Socket weld
Thermowell Thermowell Thermowaell
(Tapered) (Stepped) {Tapered)

P P

- LT
g B

NIt
1" X X

jTi ; H‘t«k

Ot I

N
I
u0.2£||__-_|_ i e elo.2s” i

134"+ T
134" +T

e R}

h

| w |
: -! ' 1 w" - - L L 3 3 I L
o S i S e | PR
= @ aia" = 1w = @ 58"

% Mote: *For thermowells with " NPT - 1™ Process thread length and 34" Hex lengih dimensions are reversed.

U = Thermowell Immersion length |see table]

E = Extension (see table)

(O = Thermowell diameter

T = Lag dimension (3" or specified length 1" to 6" in 12" increments)

X, = A = Immersion length RTD sensor, thermowell drilled depth [A= U+1%"+T]
X = Insert overall lengih (X = A+E)

P = Pipe size (Nom. 3"; Dia. = 1.050™ - Nom. 1"; Dia. = 1.3157)

% Mote: Spare part ingert, TU1 1 1. For replacement with additional option code {XP spare part) need to be used
to assure agproved classification, please contact Endress+Hauser!
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u E (pom. dlmension] | Process cancestics: | Shape of Tharmbateel a0
2%, 4187, Hex nipplza = 1" BONFT Stapped {Standard duty| | 348"
T, 10547, or Tapered {Heavy duty) 1118
S nrda | Infan %ioml
?Ffd"". ?;I'IFT :“f:" :"'J-_".""E 1" NPT Stenped [Stzndard dury) | ¥°
lengih 2% ta (NN = 4" ar; Tncarit (Elaiare dhiits 2iE
18" in 3" Matarlel: Steei or s el fer (O B
[ncrements 31655 " NPT Stepped [Standand duty| | 778"
Tapered |Heavy duty) 1 WAe"
47" Sockerweld Stepped [Standard duty] | @7
Tapered {Eeavy duty) L
1" Zociet weld Stepped [Sndand duty| | 778"
Tapsred [Heavy duty) 1"
W" weldin Tapered [Heawy duty) F.050"
1" weld In Tapered [Heavy duty) 1. 315"

Wire specificarions

Recommended minirmum immersian for thermowell:

240G, 19 srrand silver plated copper with 0.010° TFE extruded outer

Stepped TW = 214" Tepered TW = 415" Weld In TW =447
Technical data
Weight From 110 10 iBs
Material 31455 [Wettes parte!

Shoek and vibration regstance

Amblent mperature Hmits

4g/2 0 1530 Hzas per [EC 60 068=2-6

Housing without head-mounted transmitter

Alumintum preseure dis-cast housing

=58 1o 212°F (50 o 100

Stalnisss stzel holsing

=58 1 212 °F (500 Q50

Housing with head-mounted transmitter

All types of housing

-40 1o 185 ~F (—£0 w85 2C)

Field transmltter

with dlsplay

-&0 o | 3877

{-40 % 70 *C)

without display

~a0 o 185 °F

{~40 10 B5 2L

CP SOLAR WELLS
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Performance Characteristics
Maximum measured ermar (PL100 /S [EC 80751)

Class max Tolerances [=C)
A +(0.35 +.0.002 « ™), temperature range: -1 00 *Cto 450 5C
B + (0,3 + 0008 - ™|, temperature rapge: -200 °C 1o 600 °C

* Bl w absslam saloe "0 For masEimoen e 8 "F celzalne aabig esainaa shove o UC, shan muttely thi cumona o 1R

Dielectrical strength

Supplementary documentation

] ::_nE

The tnlts are factory teeted with 330V for-one seoond

between llve partk (leads/tormina exposed

nOn=CUrreni=carrying metal parts (e g Insert sheath)|

AlL Important Temperature Operating Insoructons, particularly with regasd to head and
feld transenitters are availakie on CD=ROM, find enciosed or order by arder number:

SONDTT-AG.

WsA

Endram-Humr, .
A0 Ee fewn Fladi
Comwezzd [V d85d5
LEL

Tad. BIT-32E.T13R

Far 5173355402
Smui E33-ERIHESS
Sm-vice S00-E0-27 50
e ararsingi 250
S AT

RIS 1w B8 07
TIORILSF
1¥o0 CES

CP SOLAR WELLS

Edrem-acmr Cicuta

|75 Sefde: THtim

EBcdizgion O LTLEZE

Cazica

Tl S05-400 A0l
E-aEl-Sine

Fui BUS-430.5254

L T ]

i

Eretrim- Husmr bizioc S0 da OV
Firzanda Worsi da Ok 3 23800 4 M
Friee, Ledunirial Saa Mb=ib

S50 Tarapas e o Baz
Eitndd ch Milste=

S

Tl =3155 3334 2ad

Fiee 5333 3311 2550

nuis Bhas omandimioiiem

Inscursent [=ieenadonal

Ercwmm-azmr
Erittaan | ntetasosd A0
Fasmirr-ams &

H153 Ratsazk

Sidtiriars

Tal i &l TS a1

Fik =41 Bl 715 2510

pop ]
rimile=d o=

Endress+Hauser 1741

Peppie for Proces At bin
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Rosemount Wireless Gateway

Product Data Sheat

O0393-0200-4420. Rev D4 ‘
Bicmba i Smart Wireless Gateway

Dimensional Drawings

Fegues 1. Smart Wirslgas Salgway
Dimaasiorg g n irshag Imilirralars |

351 - a.02 Py
i&3) 5 ) (223 S
(74,421 FICY] ‘ (52, 14]
‘ 1714} ] ||
f-_':' O+ ] A
~ (4

11.18

283
L | i
=
Lawer Covar |'E Gt Winless Gomeny il H|
Semove far
Elgctrizal
Cannoctions 2.960 '

(TH) Y

ETZ (171

478121}

Y2inoh MFT
" Conduit

Connactian
{4 Flaoes)

# 1.5 140

3.99 {164)
Ground
Lug
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smart Wireless Gateway

Product Data Shaa
O0B13-0200-4420, Rav O
[ecembar 2041

Specifications

Functional Specifications

Input Porser
105 « 33 Wda

Cowrrent Draw

Bperating Cerngt Draw b5 based on 3 VWatls averagn power
consumpbar. Momantany siatup Cumem Drars up to bvice Doeasng
Cumant Draw.

E:_
= ]
i i
]
E i DCporating
TEA 5= Ragioa
[ i i
i
|I|.=[ ] oy
1z F

Vofags {V do

Radio Freguency Power Outpuf from Antenna
Manmuem of 40 mW (10 dBm) EIRP
Mandmiar of 20 mid (18 cBm) EIRP for Wiz High Sair opticn

Envircamentsl

Crorating Tamperatuns Sange
=41 b 188 U i 0 T C)
Sparaiing Humidity Rarge
1E0% ralative tumidiy

EWIC Performancea

Compliss with EMETIIETI00E.
Antesnna Options

reagrased Omnidrociona Arberea
Cptoral remaota moont Dmnidyeoscnat Arberea

Physical Specifications

Waight
10 1b & B ki
Material of Construction
Housing
Lowsoopoar @wminwem, KEMA 4%
Paint
Pafpurainane
Cowor Gaskob
Siioore Subber
Aritarina
PAT/PL integrated Cmridineciaral Anterna
Cerdificationa
Clasx | Dovigion Z{LLE )
Emuyaiant Wancwice

CP SoLAR WELLE

Communication Specifications

lsclated RE485

Zowina -ooammunioetion link for Modbes RTU multidop cormecon
Sad ravac BTECO, B840 15200, or 3400

Srotocal: kMocku= ATU

dinrg: Single neisted shinided par, 18 AWE Wirng distanca un
40 (1 B2d i)

Efthernet

101 iikese-TX Ethemet communication port

Seotooois: Modbus TEP, 050, HARTE ks (for Wai Intarfacs|
finng. GatfE shislded cabla. Wirng disignce 2228 £ (100 m)
Fiber Optic Etharnst {optional)

130BasaFy opboat ESwmet commuonicalon port

Wawelanpih: 1350 om certar

Lufimocs

&£ connacions

Srotocols: Madbus, TGP, 028, HARTIP, haos dfor iVed Intecase
Wiinng: S0 28 L or B2 5928 v dber, 2,88 mhes 4.0k,
magimm dishenos

Medbus

Sippors Modous ATU and Modous TCS wrin 32kit izating poer
waluss, iningers. and scalec inlogors
“odois Aegisiers ero usarsoaofino

oPc
GPC sprvar supports S50 DA w2, v

Salf-Organizing Mebwork Specifications

Pratacol
=0 B82S (WirslessHART), 2.4 = 2 B GHz DEEE

Maximuwm Matwark Siza
130 wiretess dovices & & sec
& wirnlass devices 4 sec

Supported Device Update Rates
1z f0 &0 min

Hetwork Sizeilatency
133 Dovioes: jess than 10 sac
&0 Oevicas: loss Than & sac

Cata Reliabiity
=250
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smart Wireless Gateway

Product Data Shaat
D0B13-0200-4420, Rev DA
Dacember 2010

Product Certifications

Approved Manufacturing Locations

Sosemaurt irc = Charhassan, Minrescia, LS8,

Srerson Process Monapement GmaH & Co « Kansiein, Georary
Emerson Proceas Managament Asia Pacifiz Private Limited -
Singapars

Baijing Rosamount Far Eas? msrume Co, Limilec « Baiing,
China

Telacommunication Compliancea

Al wrniess dovices ngune cerdification toarsune Tad Ty adhans
1 reguiations mgaming tha use of the RE spacinem Moary suary
Courry Mmourss i bype of procuct corfication. Emerson ix
wWorking with gowemmantal agercies amurd tha world 1o sepphy
fully ocemofiart procucls and ramave the rsk of wiolaling country
CHreTEVES OF [3WS BOWerning eintess Smico usage.

FCC and IC

This devioa comples wilh Sar 18 of fia FEC Rules. Operation is
subjact 13 the ‘alowing concitions. This-devios may not sauss
rarmriul iniorarence. This-devioa musl acoops any Rsarfaranco
recaied, Inoiuding Merference that may cavse orossined
oparstion. This dewion musl be inslaied %o ansuns @ minimum
avanna saparation distarce of 20 om fom all parsans

Ordinary Location Certification for FM

fix siandard, the Gateway fes been examined and tesmd io
detamming ot tha cesign meets basio elacincal, mechanisal, ana
irs protecion requiamars by SM, @ reYorally recognized teating
fmboratory {NRTL) as accredied by e Fedsmi Oocupatonal
Eatery and Health Acmirisrabon (D8 )

Maorth American Certifications

MA  FM Doeislon 2, Monsincendive
Carificate Mumber- 3358321
sonnoede foc Class |, Division &, Growes A, 8, C, anc D

Surtakbie for Class |, Divistan 1,
Croups £ F and (3 Indoorshauidasr iocabans:
Trl:"li..!\.

Temoerature Coder TL (40 0 c T« BD *0)

Canadlan Standards Asscclation (CS5A)

8 CEA Opvimion 2, Horelrcencive
Camfizats Murmber 1845337
Eutiabin for Class | Dhision. 2, Groups &, B, C. and O
Dt igniicewproal for Stass ||, Eroups E F and &;
Suitable for Class |1 Hazardous Loceuons.
restali per Ropemount crawing 014251011
Temparature Coder T4 (4095 < T, < B0 *0)
CSh Endosuns Tyoe 24X

CP SOLAR WELLS

European Union Directive Information

The EC decasaion of conformiy ior all appicable Eunopsan
direcivas far this peodisct can be faund on T8 Sosgmoun: wabts
& WWALFSSBmoUT 00m . A hane copy may be obteinad by
JCrEacing yaur boal saies rapressTati e

ATEX Dirachive (R4SEC)
Emamson Process Managemes comples with the ATEX
Dirmctiva

Eleetro Magrsiie Compalibily [EMGC) (2004 58EC])

Emerson Frocess Managamant complas with tho EMC
Dirpotive.

REdis avid Talssarirud/icalions Tesmina! Eguigmen
Diractive (RETTE)1RISEL)
Emerscn Process Managoment comples with the SATTE
Dirmctive

CE

Eurcpean Certification

Mt ATEN Typan
Corifizate Numbar Saseafa OTATEXIORRY
ATEN barking: @ 112 2
Exrfrl G T4 20 "2 < T, < &1 *C)
Epaociai conditicn for safe usae (K|c
Tha surlase reskivig of T anterna s graater than ore
gipachm. To avold escirossatic change bulldup, it roust not
e nuboed or claaned with sofvonis or @ ary ciom.
The Apparatss s nol capabia of withstancing the S30%
msulation fest requrec by Clauss B4 of EN B8C0TS A 2008
This mus? b takan intz acoount when rstailing e
BOpAras.

MO ATEN Dum
Carificain Numbar Baseada OTATEXDOET
ATEN Marking: B 112 3
Sx A 22 IPEE TI38 (40 " = T, =< B3 °C}
Maximum working VoRage = 28V

WY ECExTypan
Coamfizate Numoor: E5Ek BAL ETO012X
Ex o rl D T4 jeil fC = T =280 D)
Smarmum working voltage = 23 %
Epocial condition tor sate use {X):
The sur'ace msEwEy of Sa anierna i greder than ore
(== by To avaoid alecrasiatic chargs bulid=up, it must not
Da nubDed or claaned wiln sofvanis or @ ary cion.
The Apparatus s riot capabis of wikstancing the 830
irsulation test required by Claosa £ 4 of EN BOCTR 08 2008
Thiz muss be takan inio acoscn when instaikng S
EDparates

MF  ECEx Dust
Carfimxtion Mumber; [ECEx BAS OT.0013
Ex tD 427 IPEE T13E (40 °5 < T, < &0 *C)
A mxirwm working voltage = 28

Combinationa of Certificationa

KD Combination of NS, M6, and N1
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Rosemount Wireless Pressure Transmitter

Rosemount 30515 Series

Product Data Shaeet

O0813-0900-4801, Rev NA

January 2011

Figuné 3. Trargmitier will In-Lirs Sarssr Mosuls

PlantWeb Housing

Front View

Sldo Viow

T cu:;j

[Dimensione 8r= n inchas imiffimetars)

ey

Junction Box Housing

Frand View

Wiralezs Houszing
Front view

: Extemal Antemnia

A Extamal

1ra) :__:-/_Arrlﬂnnn \ .
10.81 )

Extended Rangn

Siga View

e iy e e . o
i [}
S Sl S e

Sids Waw

CP SOLAR WELLS
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Rosemount 30518 Series

Product Data Shaat
OOA13-0900-4801, Rewv MNA
January 2011

Rosemount 3051S Certifications

Approved Manufacturing Locations
Acsenount i = Charfasser, Mrnesota US4

Erarson Proceas Maragemant GmbH & S = Wessirg
Garmany

Erarson Process Marageman Asia facio Brivate Limited =
Singaparn

Eaijing Rosamount Sar Sast irsmumant Ca., LTD = Sajng, China
Srerson Process Maragement LTDA = Somcaba, Brazil
Ererson Proceas Maragemant (ndia) Pyl LIE. = Mumba, Inda
£merson Process Maragemant. Emecsan FEE = Dubal, Uriteo
#rat Emimses

Ordinary Location Cartification for FM

A standard, the ransmitier e beean examingd arc sestad i
denanmine Tat ihe cesign meats basio elecincal, mecharizal, &
dins protection nequiamers by M, o resorally recognized festing
tabceaiory {MATL ) as accoedinad by T Fedomi Oocoparoral
Eadety and Health Acminisbaton (OE54a )

Eurcpean Directive information
Tha EC cedaration of conformiy for all apploable Eumopsan
dEnaoivas ‘or s produst can e founc 2t waw. resemount oo, A
marc copy may be chteinad by coctadting an Emamson Process
Managamen reprassmiatioe
ATENX Dhnaetivme 194EC]

Emarsor Srocess Managamar: comoiies with the

ATEX Diective

Eurapaan Praggdand Eguipment Dirgctiva {FED) fT23EC)
kiocels 30815 CA4; 30815 £O2, 3, 4, 5; (alsg with PE option|
Pressume Trarsmifiers = 08 Sarificato of Assessments
EC o ASRE2-2008-CEHOAI-DNY, Moduls H Canformty
ASSOSETE
Al pther Mocal 30818 Prassum Trarsmitios
= Egund Enginmanirg Pracaca
Transmitar AZachmens: Diaphragm Saal « Process Sango =
tanrzic = Sourc Ergireering Practios
Primary Elamrents, Flosmeier
= Ege approoriatn Primany Slomant LS

Efeatry Magnadc Compabiiny [EMC) (2004708EC]
EN 83228612008
=M BV I3 2008

CP SoLAR WELLE

HART & FoumoaTion Fialdbus
Hazardous Locations Certifications

Naorth Amerlcan Certifications
Fid Aparevals

Ef Esplosioreproof for Class 1, Orvision 1, Groups B, ©. 2nd O,

T8 (T, = B8 “C. Dust ignkioneproaf for Class (| and Class i
Oaisicr 1, Groups E, F anc G, TE (T, = B& “5x rezardous
locations; anciosure ':.lpu 43, concut saal not reguined
wharn insiafes sccandrg s Aosemourt dmwing
yTETL1003

IBE ninngicaliy Safe for vsa in Ciass 1, Division 1, Groups & 3,

S, arc 2, T4(T, = 71 °C for cutpo: aptions 4 or %; T, =BG
% for potpat aplian B Glass |1, Ghision {, Grovps E. 5, and
&; Ciasg 11, Bivisior 5; Slaas [, Zone © AEx la HE T4 (T, =
10 *C for outper opticos A or X, T, = B0 *C dor cutpot option
£} wher: correctad in accordanoe 'with Acsamaount drawing
A1 81-1008; Noreecercive for Class |, Oiisor 2, Groups
A8, 5, ano ; T4 (T, = 71 *C for cutput opbions A or X

Ta =BG *C for ouiput opgor &) Enclosune Type 42

Sor gnifty paramatans see oonbol crawing CR181-90058

Canadign Steddams Assdcanioy (054

Ajj CE& razardous aporovad Farsmitters arn cerdfiea pac
ANSINEA 12 3T 12003

BE Saplosioreproaf for Class |, Divison 1, Boups B, C. and O

Dust ignitionspracf for Slass iand Class U1, Divsion 1,
Groups E, F and &; surable for Class |, Divistan 2, Grouns
A B, G, and O, when rs@Eisd par Rosamound drawing
OY1ET-1013, S8A Enclosure Typa 41X condufl sasi noft
requined; Dual Seal.

I8AF  nbinscally Eafe for Class 1. Division 1, Sroups A, B, S, ang

O when correctss in acoorcarce with Rosemaunt drawings
J3981«1C14; Dual Seal.
Sor enity parametens 580 oonind crawing CATE1-A018
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Froduct Data Shoat
G081 3-0100-4801, Rev WA

Jernary 2011 Rosemount 305185 Series

Rosemount 30515 Wireless Certifications

Approved Manufacturing Locations

Rosemourt inc = Charressar, Mroesods 154 Egctma Magnetio :mlttl_fl; FERD EOOMORES)
Emarsan Process Maragesment Gmbk & S = Wessing Bk £138.-2008

Eprmany EN 6122823 2058

Smarson Process Maragemant Axia Pacific Private Limind =

Eingaparn BagVs and Telacommunications Terminal Equomant e ot
Baijing Rosomaurt Sar Sast instrumant Ca., LTH = Bsijing, Lhina RATTE|1Few e

Emerson Process Wanagemont LTDW = Sarcaba, Brazil Emersan Procass Manageiment complies with tha RATTE
Emarsan Process Mnrn;lrﬂlnl irdia’y Pl Lo == Mumbss, Inca Dracine

Telecommunication Compliance Hazardous Locations Certifications

Al wirslass dovices mooro ceddificabion to srsune Tt Tiny adhene
‘o reguiations negarting the e of the' AP spesnom. Moardy avary
ooy mecunes ik typs of product cerification. Emarson &

North Amerlcan Cartifications
Factory Mutual (FM) Apprevals

working with goeemmantial agercies amund the warld 1o supply 15 M |rerinscaly Safe, Non-noendive, ard Dust
fully compilart products anc removae the sk ol waloling cauniay gnionsproal.
diracives of laws poverning winiess dovico usage iringizally Safe far Class VI Drdsee

Crouns &, B, C. O E Fand &

Zore Marking: Class |, Zona 0, ABx i2 B0
FCC and IC ﬁppl"ﬂ‘.’!f& Tl*-aa-'ab_-'nat-am: T [Ty = =80 0 TO "E)
This devion somples with Sart 18 of ;v FOE Rues.: Cparation s Man-imosndive for Class |, Divsion 2, Gows &, 8 &, anc
subjac io the Solowing concitlans: This devios may not oaase 0
harmriul infarlarence and mus? aoceo any rrarfaranaa recefved, Sust ignitionsproaf for Class 1411, Divisian 1,
rchuding intecfaranca that may cause crdesined oparxion Zroups £ F and &
This devios must be instalec o ensae @ Minime anianra Arminbart inmperaiurs bmis «A0 0 5850
saparatian distance of 23 cm from all parsans Zpr usa with Acsamount Smar®owar opticns

OTEAL 00001 orly.
Ordinary Location Certification far FM Encizsun Typadi | PEE
As standacd, the ransmeior has Deen axamined anc tasted o CEA - Canadian Standards Asscelation
deanTing Tl the cesign mests basio eecincal, mechanioal, and
fina protection requirFemens by FM. a rasonaily recognized twestng Froooss Sealing
laboraiory (HATL) a8 acoredied by e Fedel Oocupadonal All £54 hazardous approved vansmitiers aro corified par
Ezdety and Health Acminisvation {0&4a,) ANSUIEA 1227 01.2003

16 CBA inirrsically Sa'e

Eurcpean Directive Informaticn ritinsically Safe dor Clasx |, Orison 1, Groups & B £ anc
The EC dadtaration of conformity for all eppécabls European A
drazteas for this produs? can ta fourd atwew. rosemaountoom. & Termp Cooe T30
et capy may be coRaned by consacing an Emarsaon Prooxss Enclosune Tepa 4% | IPEE
Wanagomes represantialin =or uga with Rosemount Smari®owar options
ATEX Dimctve (4%EC) QOTERBRII000T ool

Emarscr. #rocess Managamant compiies with the ATEX
imechiva

Eurmpean Prassung Squlpmen! Direchyg 'FED! [@NZIEC)
Wacols 30815 Cad; 3084E €02 3 4 E; {alsc with P3 oatian)
Pressuse Transmimans = 38 Carificase of Assessmant =
EC Mo ASERLI008CE.HOLLONY,
Noduls 4 Corrdonmity Assassmart
A cthar Kocel 30815 Sressum Trarsmitiars
= Ecind Engrmenrg Pracica
Trarsmitier Amackrmer=: Diapbragm Saa! = Process Slange «
Ianifold = Saund Englnasnng Fracike
Primary Elamerss, Flowmeter
= See apropriate Prirary Stement God

Rosemount Wireless Temperature Transmitter
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Product Data Shaat

00813-0100-4548. Rav EA
Rosemount 648 Odiibor 2010

Dimensional Drawings

648 Remote Mount
Enmﬁt.l:- maunt iomaerature sansor |
pacind soparatoly (soo -:hrd-nring
pplion coda X4
f__,.E-:ln-an.' R AT
Ly
’/rz.c el r B Artetta
10
iy B TiH
_ 4 I abh e
tom BT _l | .-1-5”
1
[ =
i
=]
+ U-Eod Srasi
o [
- , .|c.
| 224
&48 Direct Mount
Diract maount iomparatura sensor
speoified separaialy (soe ordenng
oplon cade LA ¥ ——
1243 F
I1E}
85718
1457 T
[BTE] ]
i
_________________ g
Feisitle frlane reahn dhonwn.
£.51
Dimpnsiars ara Ininches imillmotsrs]
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Product Data Sheet
00813-0100-4848. Rav EA

Rosemount 648 Ociober 2010

Transmitter Specifications

Functional Specifications

Input

Eupoory Themoooupte, STO, milvol!, ard ofim input types. See
Transmiber Asorscy” or page 8 for serser optons.

Dutput
WirgfassHART 2.2 GHz DEES

Loeal Display

Tha opdonal fieacigit megrai LED Devspiay can dspiary
engineaning urits [*F, "G, %R, K, [ and millolis). Display update
raia g 2o onoe par minuta

Humidity Limits
O=35H: Manscordorisrg Ralative Humidty

Update Rata
WirglessHART, usor saleciabls B saconds io B0 minuies

Accuracy (P1100 B referarss sancilian: 20 "3}
20228 0 (20408 F)

Radio Frequency Power Dutput fram Antenna
Long Range {WKY coton | arterna: Maxdmam of 10 mri | 1003m)
SRk

Physical Spacifications

Electrical Connections
Power Moduks
Tra Emersan SmarSower Lang Lifs Power Moouis is fisld

raptaceakia, “ogiunng keyec corrections that eliminate the risk of
ircornct resimiarton

Tho Powar Moduie is-ar inrinsicaly Safe ssiution, containing
Littimaihiamy chiorde with 2 pofybeiadne lanepichains (PET)
enciozum

Tha B4 Wirnkess hes Powar Mocode e ime raeeg of 10 yaars
WiTl @ onE=TiTLie Lpdate rate, &2 edernrce condjtions '

Eanzor Tarminals
Egrsoiprmings parmanendy fmed 30 lanTinal block

) EBefanenoe conciions ane T8 'R {2 *CJ, and routing
data for thoe accditonal nodwork fawioes.
NOTE: Comlroois exposun fo avmivev® Samparatung
limits fadl *F or 185 °E od3 55 ar 85 °C; may raduce
szocifed o By logs fhan 27 parcent

CP SOLAR WELLS

Field Cammunicator Cannections
Commuriogtion Terminais

Gips permanently fieec tasamiral blook. desigrased by the mxt
"M

Materialg of Construction

Enciosure

Sgusing = Lowcoppar aluminum or siariess sine

Sairt « Poiyerathana

Caver Qering « Burady

Termiral Block and Powser Moduks

=27

Antenna

SaTPolycarnonate (PL} integraied amnidsactional antanra

Mounting

Trarsmitiers rmay be attached dinectly 10 tha sarsor. Mourging
Eracikals ¥5o perme nemota mounkng. a8 Timersizral
Orarwings” o page 12,

Weight
Lowscopoar Aluminum:
B8 without LED = £.8 Tns {20 kgl
548 with WA LED « 4.7 bex §21 =g
Sainiess Steal:
Bl wrnoul LCO « A0 ke (3.8 kgh
B4 wim MELCD « 8.1 ko (3.7 kgd

Enclosure Ratings [E4E]
Housing Syls option codes D and B am Typa 23X and iSERET
raEs duakcomparsmant Rousings.

Performance Specifications

EleciroMagnatic Campatibility (EMC)

All Modals:

Mopts @l relevans requineenants of EN 813280 2006; EN
132822 2008

Transmitter Eability
Tha 548 has a stabifty of =0 Z28% of cuput-neading ar J.225°C
{whichevar i graaar] for 24 maonihs

Salf Calibration

The anaiogc=digial measuramant ciroultny autcmaticalty
salfscatbates for pach amperatrn spcats by comparning tha
dyramic messLrament o acremay Siabie and acourals inbarmal
rafarance slsmaris.

Vibration Effect

Mo effect when iasied per tha ragursimarts of IECECTTG
High Wibration Level = fald or pioaire (1083 Hz 0 2%mm
cispacament peak amoiliude | $R2000 Hr A7)
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Rosemount 648

Product Data Sheat
00a42-0100-45848, Rev EA
Ocipber 2090

Product Certifications

Approved Manufacturing Locations
Josemaunt inc. = Sharbassan, Minresct, LS4

Emarsan Process Management SmioH 4 Eo. « Karsien, Gemrany
Emarson Process Mareagemant Asia Facific Privase Limied »
Singape

European Union Directive Infarmation
The current Dedaration of Contomrity s locatec at S enc of Sk
docummeat. Tra most necent revision of the Eurcpean Lirion
Dadaration of Cordomity can fe found ot

WAW, BTREONIOCESS. 00Mm

ATEX Orpciive (94%EC)
Emarsor Prooess Macagament oomplies with tha ATEX
Directive

Saciro Magmatic Sompatistly (EME] ZO0L100EC)

Ermersan Process Maragemant complies with S53C Derectiva
Radis aad Telacammumeahions Terming Eawameant
Dypetiva (RETTEI199%/5%EC)

Emarson Sroosss Managomend complies aith tha RATTE
Directive

Telacommunication Compliance

All wirphass dovioes meJune o icatian o grsuna Tt ey adoan
o regoiations regarding e vxa of the AF specim. MNoany svarg
ooy meoins s oo of product carification. Emarson is
working with gowernmantal agercias amowend tha wiorld 13 supply
4y compliant procucts and ramavae the risk of vidlating cocrany
dinacivas or laws governing windess dmice usags

FCC and IC

This davion comples with Part 18 of o FEE Rules. Opdration s
subfaci to the *ollowing corcitions: This device may not cause
harmiul intariarerce. This devica must scoesk any ivarfe-anca
reoaived, including imerference that may cavse Lnossined
ooaratian

This dervios must be insiofec 20 ansure o minimen anisnra
saparaton disaoe of 20 om from ai persans

Ordinary Location Cartification far FM

Ax glandard, the ransmiter has baen examined and Eted 1o
denanrine Shatl the cesign messs. Casic efecincal, mechanical, and
fina protection requiremen® by S, a radonaily recognized testng
labcratony (NRTL) as accradied by o Fedard Oocunadional
Eadety and Health Acmirisration (SEHA)

CP SOLAR WELLS

Harardous Locations Cartificates
Narth American Certifications

Factory Mutual (FM) Apgrovals
5 #M infrinscaly Safe; Monsnoencive and Dust ignitorspoad
Carificate Numbar: 3327708
Intrinzicaity Eafe for Class 111011, Devisian 1, Grovps b 8, C,
EFaniE
Zora Marking: Ciass |, Zone 0, AEx i G
Temparaiume Sodas: T4 (Tane = 83 o 70 52N
TB (T, e ==B0ta 40 5
Horsinasndive for Class |, Divsion 2, Gocps &, B, €. and O
Temparatune Codes: T (T . = <8010 T4 °C)
TR [ Tyme = B0 ta 43 L)
Dust igrition=peoof fior Class 1111, Division 4, Groups E, F, anc
&
Ambiant empsraten ris: <50 o 88 °C

Endosure; Typa 4X1PEESSET

intnirsicaity S2fa ‘anc Man«ncendhva whar instafec in
pooordance wih Sosamount crawing D084 81000,

For uza with FRassmount Powsr Module 28] TA3S200. 00000
oly.

M8 F0 Monsincarcha anc Dess ignisorsprood
Certficats fFumbar: 33277048
Huesadrum clive fie Slass |, Divishr 2, Soovges A B, S mal B
Tamperature Sodes: Té Ty = <40 1o 70 °C)
TR (Tare = A0 233 48°%C)
Dusi Igritionsproof for Class 411, Division 1, Gmoups E, F, ano
=
Ambient emoeratuen bribs; <53 1o 88 5

Enticsina: Typa dXIPRESSET.
For wxa with: Rossrmount Power Maoduls 28 TE.53 20 000
anky

Canadian Standards Assaociation (C3A)

% LEA intraicasy Safn
Certdicate Mumbar: 1943113
intminzically Sate for Class |, Dkision 1, Sroupsd. 8, G and D
Tamp Cods TAZ

Encicsire: Typa 4XAPRESSET

innnsizcally Saie when insalied par Rosamourt drawing
Jaede.1020

Fior Lz with Bosamount Powar Module P53 TR2.83 50 X000
oaihy.
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Control Microsystems (Accutech) Wireless Gateway

Accufech Base Radio Produet Data Sheet

Accutech Base Radio

Lacation ntartzoed with RALELE ar BE

Radlz Frezuenoy Range SU/S2BMAT license-roe Bang

FF Crianne! Cata Aane

CoeRguratioe Interface Locak

Smroie age, Windows™ Sagad EUI sofowane croviding netwaorkewite fauitand periormance-maragemen: feanes and
micapahiiies
Ered
F Charactersics
AE module In sach radicis indivicuaily tesied sod cathranes over the Ul emzessbuns feoge o ensun rettabie
wirnless pmemion
Duotput Options dgial Communicanion s with CoPMaTEin m SLEEE or UGS 1o Inaeriace mich BL o Sarees ane
hirdamy convarier|
=The
Ll agrastics ng soitwane and hardwars that CONTITUSIEY MON KOs cperation
Arysengor o device pan o reporiad
Crenectiang Oomme  BSZE2 or T2.488 HI4E

ferprea Tyse:  Lzwane dipoie, o8 mawimum gain sbowable
Srienng Cormacioe EPAMA

beaaeral

mCh ENE TR CaTt

Tt

B T

LE0 Powar-Ergizle:  LE0g can be dsabled with 00 pwinch

Lzpravals a2 Cartifcasians RIC
Fazardous Lol « MOmt AmEnGe ¢ 1 =ment= For Hazandocs Lot ¢ 2250 B2 - Bopess Comnad Ezulzment « Bor
= ,rpen rmted 1530808, AW temp coda T4,

trical Equlpmen: forlise

o oy inefustelst Conrndl Equipmesy

Marraniy
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Accutech BR20O
DIN Rail Mounted Base Radio
{with optional long haul radio)

Features:

ch base radia

gul Trig ®-5erias r
DIN rail-mounted metzl enclosure

or max. 100 Accutech f nits
e-free 800MHz band cammunicetion
ancy-hopping, spread-spectrum

L]
a
==
a0
[8
&5
1]
T+
(=]
a

nd labar]

The Accutech BR20 baae radia bridaes the arice and
warfarmance gap Idlng bath wirelzas data Inksto
heoutech fald Ins si@nderd canfiguration end iong-heu
-ﬂdare £oveotion Sites with 20 sotignal o
s deta radie; all withina robuss, DIN-rail mounted metz
enclogure. SBacure, icersa-rea $210MHz, sprepd-gosctrum
4 I8 uged theaupliaut with a fullsulteof hardware
cptons and conf e atior and dingnostics tols avel
miftimize maintenance costs and eptindze aparation,
Exgensive, hand-wised sengar nstalations are eliminated Typical Connections
thanka 1o the eesy-ta-ingtall-and-confaura BR2D which
proviges process instrumentation data from fleid unéts through Cantralized
B wiraless carnection, The BR20 s condlgured locelly via an Elits EiolR i
LEO/kapsad or remoteiy with docutech Maneger, whics alao
BOIS 32 & ugenfrignd 4 rment for wireiess nerwark
tiggragtics and manapernent of the Aozutech network, A wide
range of Peld units are supgorted with 2 masdraey of 100
pogsiy e per bage radio natwors,
rn-:u,.[:ma intagrated lomg-hed| Trio radio shares & the
features af Trip H-Seres radios, inciudi Irg A8-232 and RE-4B5
vapr interfaces, chenrel-ahering, collldor-avoidance and
susport For leading ndustrial commranleation srotacols, 4
gepasate system ot eliminates the need to interrupt oritl
data fiaw gurlng configuration and olagnostics seasians
are hendied :-_..1.1& Tria TWiaw-epplic .u:'h
The Bi20 can be veed ta collect Accutech Hedd unit gata alone
or a5 part of & largerayste m with the optionai long-heu| radie
The product ks pawesed by resdlly-aveilsnle 11.32V0 and fa
certifled Cless |, v 2, Groups &, &, Cana D for Instaliasion
hazardous locatians,

1823
Eazer Bt Fads
1y

Fieid Uniz
Metwors #1

EF3D
HET TRt it B
= v g Lang e s Fadin

4,207

7
[124.3mm] 2Emm i 38mm

= 0IM Rail

OIY Rail Clamp

}- 030" [7Emm)

|12 Smm |

1457
*l(3E.8mm)
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Control Microsystems (Accutech) Wireless Pressure Transmitter
Accutech Field Unit Product Data Sheet

GP10 Specifications

Sanaar Type Lauge Fresside
Leeatian Fleid tni
Fréquanty Renge 0202 EMHE
Pawes neprated basteny
Remate Configurstian heeatech Meneper, Windows™ based Bl safiware, providing setwork.wile faul an
Irterface field unitconfiguration capetylities.
Locsl Canfiguration rhegrated LEO with embrans-gwites butiang
Imterface :eatle
g-gyilteh butloes.
Semasr Arruracy: 1% of sermor URL includng the combdned effaets of Tneasiny, fysieresia, repeataiiity and 1empeatiss

28 10818 rnderd Lt without Solanng seass].
bired zern and apan goabiliny: less than = .18 of s2rs0r URL per wearat FOF [20°C]
Anaiog ta Digial corwarsiar

ut Resalutiom

Sauge Fresaurs Ranges 127,35
RF Charseteristies n S02MHz - SEAMHT Band [ FEOAL
S15MHz - 928M He bard [Australia]
215 rdl [ Mew Zealand)

1800m] vypical mrae wah asIrLCHoRS
The AF module (m each figld ur i tndaidiay 1ested ard catbrated over the full tempesatine range o ersare rel
W P E S Doeraran

Fangrmiy Foven ~134Bm

fiecelve Sengitiviry: -113dBr
|ertian: 48dBe

Ahemate Channel Rejectlar 82d5e

S!|f‘-|:|i&|l“ﬁl'.i‘.‘.‘t Low DNITEAY Atarny — naaled The need to replace the bame foMIMAteRy Ore O Warn E
Zorma oa exrengive ge foneckl 10 BotTwace Bnd harlwers thatl comnuoualy mardDrs apeation, ki anasr or deyice

aprameler that = out of spec s idestibed ard 2oored.

| |
L |
m Ldacent Cha
L |
| |
| |

Gemeral
Operating Amblent Ervinarment

-A0FF 10 =280°F (400 -1

DCESS TEMEEratLng, STeady-grars
BNt iEmperaiue Sengor
{2 e g L]

| |

| |

| |

L |

| |

m Humldrga 85 %
Margriale of Coranreotiorr w Saze Frare; 304 31a visga Sres

w Zoves GE Lewar® WD rapng and UV gagle

n Frocess Carnecthar: L2° MIFT

| |

| |

| |

Frwer Self-corta nad powes

Fog B P

=B e L

T10] year bamany life {depands on samale rane and RF-update rate]
Npermting Snock and Vibration EC ENOTOEE 2.6 {vikratian] and 2.27 [shock]
Rardarm Worstion Charactesiatics:.  Cerrifed 1o witnstard § @'s; 15 mirues aerasis drom 8 - 500Hz
Eerrromagnettc Companbidny
Batery lermibications

Fetn

Te3 within soeeifeation in Feads from 80 to LODEMHz with field atrengtie 10 300,
varty Stardand and BN 5500 compatiailing evssiarg standard,
m Ireringae iy Sake
CEA - Exa il AExa s Clemg L One 1, Brovas 8, B, 05 0 Casafl, Oiv. 1 Groups £, F &5y Clega 11, Ol 1
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Accutech Field Unit Produet Data Sheat

Internial DMK Asdanna Inzemal JHNI Antanna
& Integral Sensoe B Aemote Sensar dptian

Ammate AL Antenna
& Remote Sengar Optians
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Control Microsystems (Accutech) Wireless Temperature Transmitter

Accutech Field Unit Product Data Sheet

RT10 Specifications

Sensor Type RT0 Temperature High accuracy, high ternperature: -200° 10 800°C [.330° 1o 1470°F)
Location Field Unit
Frequancy Range q02-528MHz
Power integrated battery
Lirearization RTD linearizatian ta = 05°F |.O5C], custom linesrization with 22-paint urve
Famote Configuration Interface Azeutech Manaper, Windowe™-baged GU| software, providing netwark-wids fault and performsnze-mansgement fastures snd
field unit configuration capahilities.
Local Configuration Interface n mtegrated LCO dispiay with membrsne-gwitch buttons provides pressure reading and error mesesges, if sppiicsble
s Configure esmpling and AF parameters ozl Using mambrana-gwiteh buttane
Sensor Accuracy = 0.1 % of full-scsle reading, ATD: = 0,002 % of reading per °C for ambient tempersture effact
Stabilityg,  Stabilitg devistion per yesric less than 0025 %
RF Characterietics s 902MHz - 82BMHz band [FLOAL)
m J1EMHz . S28MHz band [Acetralis]
s J1EMHz - S21MHz band [Mew Zealsnd)
n Upto SO0CF [~1500m] wypical range with obstructians
n The RF module in esch fleld unit is individus!ly tested and csitbratad over the full termpersture range to ensure relisbie
wireless aperstion
Self-Diagnostics m Low bavtery slarm = indicstes the naed 1o replsce the battery [approximately one month warming |,
s Contzine extensive saif-checking software and hardwans that cantinuousiy manitore operstion, Any sensar or davice

parsmater that ie aut of eper ie identified and reparted.

General
Operating Ambéent Enviranment;  m -40to +185°F (.40 10 <BEC] electronice, -4 to + 158°F (.20 1o «P0°C] dieplay with full vigitlity, -4010 +185°F
[-40 10 +B5°C] digglay with reduced visibility
Humidity: [ to 5%, nan-condensing
One T Cell
Up1oten {10] year battery life [depends on sample rate and RF.update rate]
Jzce Flzte: 302 Sainless Sreel
Coven GE Lexsn?, V-0 rating and UV stable
Process Cannectior: 1/2" MNPT
Dpersting Shock and Vibratior:  Certified per EC ENOOOER 2.8 [vibrstion | and 2-27 [2hack]
Random Vibration Characteristics:  Certified towithetand B 2's, 1S minutes pér axis from 5 = S00Hz
Eleetromagretic Compatibility
Safety Certifieation:  Oparsteswithin gpecification in fields from B0 to 1,000MHzZ with field stranpths 1o 30V/m, Mests EN SD082-1 Geners
mmunity Sandsrd and EN 55011 compatibitity emissiong standand
n niningicsily Ssfe:
CSA-Exiz ' AEx 2 IC: Clzee | Div & Grouge &, B C8% [ Class ||, Div 4, Groups B F & C; Claes Il Div. 1

Power:

Materiale of Congtrustion:
Physical Charactenistics;
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Accutech Field Unit

Product Data Sheet

integmal Sensor
—7_ SN | JS—
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Appendix E - Gantt Chart
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Appendix F - Purchased Transmitters Specification Sheets

Rosemount Pressure Transmitters

Reference Manual
00B09-0200-1802, Rev AA

Rosemount 3051S WirelessHART January 2008

Rosemount 30515 In-Line Gage or Absolute Transmitter

Model Transmitter Typa

30515 In-Line Preszre Transmitisr

Code Performance Class

1+ Uitra: 0L025% span scowacy, 20001 rangadown, 10-yesr sishility, 12-yesr Bmied wamanty

2 Classic: 0.055% span sccwracy, 10001 rangedown, S-year siahility

Code Device Type

T In-Lins

Code Measurement Type

G Gage

A A hne

Code Pressure Range

TG TA

14 -14.7 to 30 pad {-1,0 10 2,1 bar) 0 to 30 psia (2,1 bar)

A -14.7 to 150 ps=i -1,0 0 10,3 bar) 0 to 150 paia (10,3 bar)

3A -14.7 to 800 pai {-1,0 to 55 har) 0 to B peiia {55 bar)

A =147 1o 4000 pad {-1,0 10 276 hary 0t 4000 pais (276 bar)

5A -14.7 to 10000 pai {-1,0 to 689 bar) 0 b 1 Delee) peaia (G880 har)

Code lsolating Diaphragm [ Process Connectlon Material

316l 55

32 Aoy C-2T6

Code Process Connectlon Style

Al1A Azmambla 1o Rossmount 306 nvegral maniiokd

g1 Assembis to one Rossmount 1199 disphragm zeal

Ei1 =14 NPT femals

F1i Hon-thresdsd instnemeant-flangs {I-fangs) (Rangs 1-4 only)

G11 Gz ADIN 1628 8 mals (Rangs 1-4 only)

H11 Coned and fwesded | compaible wath sutnclave type F-250-C (Rangs 54 only)

Code [

A 420 mA with digital signal based on HART protocod

FA Fousnu o fiskdhas protoond

x™ Wirelsas (Requires wirslsas options and warslsas housing 54 or 57

Code Housing Style Material Condult Entry Size
00 Mone {SuperModuls Flatomm only, no housing ncuded)

o1 Assemble to Rosemount T53R Web-Based Moniioring Indicator

14 Plant\Web housing Alsminam "z—14 NPT
1B FlantWeh housing Alsminum M0 x 1.5 (SM20)
1C Plant\Wab housing AR G'e

1J Flant\Web houwsing BET "z—14 NFT
1K Planti\Web housing 58T M0 x 1.5 {CM20)
iL Plant\Web howsing 58T Gz

5A Wirsls 55 PlantWeb housing Al um “e—14 NPT
5 Wirals 23 Plantiel housing 55T =14 NPT
A Jumction Box howsing Alsminam =14 WFT
2B Jumction Baox howsing Alsminum M0 = 1.5 (SM20)
G Jumction Baox howsing Alsminam G2

21 Jumnection Box housing 55T “a—14 NPT
2E Jumction Bost howsing with cutpast for remois interface Almminaam “—14 WPT
2F Jumnction Box howusing with cutpaut for remoie interface Alsminum M0 x 1.5 (SM20)
2G Jumtion Box howsing with cutpast for remode inderface Alsminasm Gz

2 Jumection Box housing with cutpat for remote interface 55T =14 NPT
7.0 Criick Connect (A aize Mind, 4-pin male eminaton ) S5T
A-ED
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Reference Manual
00B02-0200-4802, Rev A/

January 2009 Rosemount 3051S WirelessHART

Code Options

FlantWeb Control Functionality

ADTD FousowTian fiskdbus Advanced Confrod Funciion Block Sults
FlantWeb Diagnostic Functionality

Dogém Founoaman fiskdbus Disgnostics Sulie

DAY HART Disgnostics Suite

Code Wireless Options - Select code from each wireless category (example: WRZWK 1)
‘Wireless Burst Rate

WA User Configurable Burst Rate

Opemating Frequency and Protocol

3 24 GHz DESSE, WirslsasHART

Omnidirectional Wireless Antenna

WE Long Rangs, Integral Antenns

W Extendsd Range, Integral Antenna

SmartPower

1 Lomg-ife Power Module Adapier, Intnnalcally Safe
NOTE: Long-ife Power Module must be shipped separately, order Fant Mo, 0075 3-02500-0001.

Code Optlons
Mounting Bracket
B4 Bracket, sl 55T, 2-in. pipe and pans]

Special Conflguration [Software)™
(o} bty Cusiom software configuraion
Nofer A Configunstion Dats Shest must be completed, ses documeant numbsar 0080 6-0100-4807 for HAR T and D0B06-0700-4802 for

wanzle 55,
C4/=EH NAMUR slsmm snd ssarssion valees, high slsom
=M MAMUR alsmm and ssterafion values, low alam
CalEE Cusiom alsnm and saurasion signal levels, high alam

Nofer Requines opion code C1, custom soffiwsre configurafion. A Configuraton Dets Sheet must be complefea
GV Cusiom alarm and sauraiion signal levels, low alanm

Nofer Requines opiion code C1, custom soffiwsre configurafion. A Configuraton Dets Sheet must be complefea
caisrH) Low alarm {Standard Rosemount slamm and saturason signal levels)
Special Configuration (Hardware)
D¢ Hardware adjustments {zero, span, alanm, security)

MNote: Nof svallzbls wifh Housing Bfyle codes 00, 04, 2B 2F 26 2M. 54 or 71
D4 Estemal ground sonew assembly
Product Certifications!®
E1 ATEX Flameaproof
I ATEX Inmin=ic Safety
14 ATEX FISCO Intrinzic: Safety; for Fousoamaon Seldbus protocol onky
M1 ATEX Type n
K1 ATEX Flameproof, Inwinsic Safety, Type n, Dust {combinaion of E1, 11, N1, and ND)
WD ATEX Diust
Ed TIIE Flameproof
ES Fi Explosion-prood, Dust ignition-proof
15 FM Intrinzically Safe, Divison 2
IE FM FIS CO Intrinsically Safe; for Fouoanan fieldhus protoond only
K5 Fi Explosion-prood, Dust ignition-proof, intrinsically Safe, Diviston 2 {combinasion of ES and 15)
E& G54 Explosion-proof, Dust IgniSon-proof, Division 2
I8 CEA Inwinzlcally Safe
IF CE5A FISCO Inwinzlcally Sate; for FousoaTion fisbdbas prodocol onky
K& G5A Explosion-proof, Dust IgniSonprood, Iniinsically Safe, Division 2 {combination of EG and )
Dalsl Mezsuwrameant Canad s Acowracy Approval
EF IECEx Flameproof, Dust | gnifion-prood
7 IECEx Intrinzic Safety
L] IECEx FISCO Infrinzic Safety; for Fousoanos fiekdbus protocol onky
NT IECEx Typen
KT IECEx Flameproof, Dust | gnision-prood, Inminaic Safsty, Type n {combinason of ET, 1T, and NT)
E2 INMET RO Flameproof
12 INMETRO Intrinzic Safaty
K2 INMETRO Flameprood, Ininaic Safety

A2
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Reference Manual
00809-0200-4802, Rev Al

Rosemount 3051S WirelessHART January 2009

g3 China Flameproof
13im China Infrinsic Safsty
KA ATEX and C5A Flameprood, Inrinsically Safe, Diviskon 2 {pombination of E1, B8, 11, and )
Nofer Only svallabls on Howsing Sivle codes 00, 14, L, 24, 20 2E. or 2M.
KB FM and CSA Explosion-proof, Dust |gnition-prood, Ininsically Safe, Division 2 (combinaton of ES, ES, 15, and 18)
Mofer Only svalabls on Howsing Sivle codes 00, 14, L, 24, 20 2E. or 2M.
KC FM and ATEX Explosion-prood, Intrinsically Safe, Division 2 {combinason of ES, E1, 15, and 11}
Nofer Only svallabls on Howsing Sivle codes 00, 14, L, 24, 20 2E. or 2M.
KD FM, CEA, and ATEX Explosion-prood, Intrinsically Safe (combinason of ES, E6, E1, 15, B, and 1)
Maote: Only svalizhls on Housing Sfle codes 00, 1A, U, 24, 20 2E or2M.
D" NSF Drinking Water Approval
Altermate Materials of Construction
L1 Inert senaor fill fluld Nofe: Sillcone 6 fuid is standard.
Digital Display' ™
M5 FlaniWeb LCD Display
TR Remote mount LCD display and interface, no cable; FlantWeb housing, SST besdiet, requires 4-20 mA J HART output

Nofer See the 30515 Referance Manw sl [documsnt number 00808-04 00-4801) for cabls requinsments.

Confadt &n Emerson Procs ss Mansgament representsive for s dodibons! indamafion.
MEMENET  Ramote mount LCD display and inierface, 501t (15 m) cable; PlanfWeb housing, SST brackst, requires 4-20 mA / HART output
MR Ramote mount LCD display and interfacs, 100 ft (31 m) cabla; PlantWeb housing, SST bracket, requires 4-20 maA / HART outpat
Special Procedures

P1 Hydrosislic iesling with cenificaie

P2 Cleaning for apedal senices

paRd Cleaning forkeas fan 1 PPM chiosine flucrine

Special Certifications

(2] Calibr afion certificats

QP Calibr afion certiicate and tamper evident seal

=] Material waceshility certificaton per EN 10204 318
Qi1 Prior-use cerfficste of FMEDA Data

aTE Safety-certified 10 IEC 61508 with cerificste of FMEDA data
aié Sarfzce finish cersfication for sanitary remote seals

aZ Remote Seal Syatem Performance Calbmilation Regorn
Terminal Blocks

Ti# Tranabent tsmminal biock

T2 Tenminal block with WAGO® apring damp temminals

T3= Tranzient iminal biock with WAGO spring damp =minals
Condult Electrical Connector

GER8) M12, 4-pin, Mals Connector {sumfast®)

GM= A size Mind, 4-pin, Male Cm{muﬁaﬂ")

Typlcal Model Number: 30518176 2A 2 EH A 1A DA1 B4 M5

{1} Wat avalable with Wialsss Oparating Fraguancy and Prodocol aption codas T arZ.

{2} Masterals of Construstion comply with meialorgica regwmmeard s highlghled within WA CE MROT7SAS0 15158 for awr of fall production anwimamants.
Envimnmandal bt apply fo cardain matesials. Consul bisst standgas for datads. Salaciad materanls alss confarm ta NACE MROT0S for sour mfining
ST

(3l “Aszamhis fo e are specifed sepambaly and mgurs A completad maodal numbar

(4} Caontsct an Emarsan Procass Manageman! reprasesdafve B parfoemancs specifoalions.

(8l Forspare Superbdodids Platfems, select oulpul code A

(6} Raguiras PlanfWab hausing

{7 Available sppmvals am FM indrinsicaly Safe, Division 2 (oplion ade 15), CSA Intdnsicaly Safe (option code 18], ATEX infrinsic Safaty
(apdian cada 11 anly svalable with 24 GHz), and [ECEy infdnsic Safaly {(andivn code IT; anly svalabls with 2.4 GH).

(8l Masters) specfedis cast as follows: CF-58 is the cast versian of 3161 35T For howsing, matesa) is aleminwen with palypursth ane paint

(8 Available with ot code A anly. Not availabl aith appeeals. Sees Rossmain! 7537 Podus! Data Shea!, 008130 1004378, ta spacify Web-Baced Monitoding
Inefostar Doss nad ntagrate iro plant hos! spstems.

{10 Avaikable with audpant code A anle Awiable appovals are FMintrinsicaly Safe, Division 2 (option code 15), ATEX Ifensic Safty (option cods 1T}, ar IECEx
Trdtringic Safdy foption codla /7). Cantact an Emecson Pmoass Managament mprasantabive B aadBonal infarmabion.

{11} Roguiras Plandeh hausing and oulpd codas £

{12} Raguiras PlardWab harsing and awlpet code A Includes Hardware Adfustmernds as standaeg. Nad avalabl with oplian code QT

{18} Nat avadable with outpu! codls F arMowsing code 07

{14} Nat avalable with output code X

{15} Wakd whan SupsrModuds Phsorm andhousng have sauivalent approvals

{16} Raguines Phaldab housing and Hardwars Agustmends opion code D7 Lmited svailabifly depanding on iansmifer fype and minge. Cordact an Emarson
Prycass Managamernd mprasantatie fr addbona! infarma tian.

(4] Cantact an lmarsa Hrocsss Man sgamma nyyaserta b e svalaby.

{16} Reguinas 3160 55T diaphragm materal and Process Connaclion sode E17 ar GT1

{18} Nat svalable with Mowsing code 07 and 740

A2
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Reference Manual
00B03-0200-4802, Rev AA

January 2009 Rosemount 3051S WirelessHART

(20} Nt avadable with cutpat code B Haowsing codae 07, aption code DA 1, or option cods QT

(21} Cable supphiad is Balian 30544, rated for ambiant leomparalumss up do 1657F (75°CL

{22} Nat available with proosss cannaction apbion coda A 17

(25} Nt avadable with outpat code F ar X0 Nt avadable with housng cods 07 ar 7l

{24} Nat avaiable with Mowsing cade 00, 0, 84 o 7J

{25) Avaibhbla with cutpat code A and PlhandWab howsing ank.

{26} Nat avaiable with Mowsing code 00, 0, 84, o 0 Available with Intrinsically Safe approwals anly. For FM Iddnsicaly Safe, Diision 2 (optian code 15} or FM
FISCO Inirinsically Sady jopdian code [E), instal in scoordancs wibth Rossmowunt drawing 05151 -1 008 fa maintain owddbar rading ({NEMA X and P65}

A-E3
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Rosemount Temperature Transmitter

Product Data Sheet

00813-0100-4645, Rev FA&
Rosemount 648 April 2011

Rosemount 648 Temperature Transmitter

The Rozemount 648 Wirelezs Temperature transmitter delivers
industry-leading temperature fisld reliability a2 a wireless process
meazurement with Best-in-Class specifications and capabilitiez.
Transmitter feaiures include:

* JEC-approved WirelessHART protocol (Option Cods WAZ)

* External Antenna (COption Code WEK1T)

* Exiended Range, Extermnal Antenna (Option Code WHM1)

* Large LCD Display {Cpfion Code MS)

*  Transmitter-Sensor Matching (Option Code C2)

* 3-Point Calibration Certificate {Option Code 04}

* Aszemble to Sensor (Option Code XA)

Table 1. Rosemount 848 Temperature Transmiiter Crdering Information
+# The Standard offering represents the mosi common options. The stamed options {] should be selected for best defivery.
The Expanced offering is subjsct to additional defvery lead time.

Model Product Description
848 Temperature Transmitier
Transmitter Type
Standard Standard
b | 'Wireless Field Moun: *
Transmitter Cutput
Standard Standard
X | Wireless *
Measurement Configuration
1 | Single-Sensor Input *
Housing Style Material
Standard Standard
n] Crual Compariment Housing Alurminum *
E Crual Compariment Housing 55T *
Conduit Entry Size
Standard Standard
1 | 714 NPT *
[ Product Certifications
[ Sfandard Standard
M& Mo Approval *
[} FM Intrinsically Safe, Mon-Incendwe. and Dust [gniion-proof i
ME FM Mon-incendve and Dust igniton-proof W
] CE5A Intrnsica’y Safe *
1 ATEX Intrinsic Satety *
v IEGEx intrnsic Safety *
i TIi= Entnnsic Safety b3
3 China Intnnsic Safety W
4
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Product Data Sheet

00813-0100-4648, Rev FA
April 2011 = Rosemount 648

Table 1. Rosemount 848 Temperature Transmitter Ordering Information
* The Standard offzrng represents the most commen options. The stamed options () should be selected for best deivery.
The Expanded offering is subject to additional defwery lead time.

Wireless Dptiuns {Include with s2lected model number)

Wireless Update Rate, Operating Frequency, and Protocol
[Standard Standard
Wa3 User Configurable Update Rate, 2.4 GHz D555, |[EC 62581 (WirelessHART) W
nidirectiona s Antenna and SmartPower -

Standard Standard
Wk External Antenna, Adapter for Black Sower Mooue (5. Power Module Sold Separately) *
WA Extended Range, External Antenna. Adapter for Black Power Module (L5, Powser Module So'd Separately) ¥

NOTE: Black Power Module must be shipped separately, orjer Fart 007 93-92 20-0001.
Mounting Bracket
[Standard Standard
B8 | "L" Mounting Bracket for Z-inch pipe and panel mounding - All 551 *
Lisplay
[ Standard Standard |
M5 I LD Display ¥
are Configuration

Standard Standard

[+ | “ustom Coniiguration of Date, Descnptor, Message and Viireless Farameters |Reguires CDS With crder) *

Line Filter

[Standard Standard
FZ 50 Hz Line Woliage Filter ¥
F& fil Hz Line Voiage Filter *
Sensor Trim
[ Standard Standard
| c2 | Transmitter-Sensor Maiching - Trim to Specific Rosemount RTD Calbration Schedule (CVD Constanis) ¥
oint Cali
Standard Standard
[+ | 5-Foint Calibrabon |Requires 4 oplion coge [0 generale a Laloraion Lemmeate) *
Calibration Centificate
[ Etandard Standard
@4 | Calibration Geriificate (3-Foint Calibration) *
Cable Gland Cption
[Standard Standard |
G2 Cable Gland (7.5 mm - 11.8 mm) W
e Thim ¥¥ire Cable Gland (3 mm - 8 mm) *
Assemble To Options
[Standard Standard
AT | Sensor Specfied Separately and Assembled 1o Transmitier *
Typical Model Number- 6480 X 1 D 1 NA WA 2 WK 1 M3 C1 F&

(1) When orderng 3 Rosemount 045 Wil the XA gpiian, 3 mownting Sracker 5 nof inciuded. i 5 bracker /5 required, (ease ander opfion code BS.
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