APPLICATION NOTE

OlecumTech

Minimizing Risk and Well Damage

from Frac Hits

Hydraulic Fracturing

Hydraulic fracturing, commonly known as “fracking”,
involves pumping water, chemicals, and a proppant down
an oil or gas well under high pressure to break open
channels in the rock holding the oil or gas. The proppant,
typically sand, is designed to hold the cracks open once
they are formed. This allows oil or gas to flow to the
well with less resistance, which increases the amount of
material that can be recovered.’

A frac hit is typically described as an interwell
communication event where an offset well, often termed
a parent well, is affected by the pumping of a hydraulic
fracturing treatment in a new well, called the child well. As
the name suggests, frac hits can be a violent affair as they
are known to be strong enough to damage production
tubing, casing, and even wellheads? and ultimately losing
well control. Aside from equipment damage, loss of
production due to a frac hit can range anywhere from
a temporary loss to a permanent loss of production,
although in some rare, unusual cases, some frac hits have
known to increase production.
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Wireless mitigation solution

Many of today’s producing horizontal wells are spaced
much tighter together than before, thus, dealing with frac
hit events has become much more prevalent. One way to
mitigate frac hit consequences is to monitor the pressure
of neighboring wells that may be at risk.

The neighboring wells can be monitored wirelessly and
provide the data into a SCADA system. In addition, the
critical pressure data can also be processed locally and
provide a “trigger alarm” to the frac control room. This
enables the control room to know immediately if a well
is seeing communication and which well is seeing it, thus,
allowing them to take immediate corrective action.

One of the benefits of a wireless solution is that it can be
packaged into an easily deployable field kit. OleumTech
manufactures rugged, self-contained, battery-powered
Class |, Division 1, Intrinsically Safe Pressure Transmitters that
can be deployed on the neighboring wells instantly, since
the deployment requires no wires, permitting, or digging.
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The Pressure Transmitters can be pre-programmed
and put into a sleep mode until ready to use, thereby
maximizing battery life. When ready for commissioning,
the transmitters can be activated with a touch of a button.
The wireless receivers or gateways that collect data
and communicate with third-party SCADA systems are
Class |, Division 2 devices that can also be pre-programmed
to receive the data from the Transmitters upon power-
up. Other than the connection to the SCADA system, the
Gateways simply require a 9-30 Vdc power supply and an
antenna.

While the actual pressure and diagnostic data can
be provided to a host SCADA system via long-range
communications (cell modems, satellite modems, or
private radio network), the data provided to the frac
control room will simply be discrete outputs (alarms)
which are scaled values from the wireless transmitters
to generate discrete outputs when a defined pressure
threshold has been reached.

This threshold can be individually adjusted for each well.
Given that the wireless transmitter has three analog
inputs, a single pressure transducer can be utilized and
the signal jumpered across the inputs to allow scaling of
up to three different values/setpoints.

The OleumTech equipment available for this application
consists of:

Wireless Analog Pressure Transmitter (AD1)
Pressure transducers available in ranges from 0-5psi to 0-15,000psi

3 analog inputs (0-5 Vdc, 24-bit ADC)
1 discrete input (Dry Contact / NPN)
Up to a 10-year battery life
Advanced local LCD display interface
Self-contained, rugged design
Installs in minutes

Class I, Division 1 (Zone 0)
Intrinsically Safe

P66, -40 °Cto 70 °C

900 MHz or 2.4 GHz radio option
Secure AES encryption

DH2 Wireless Gateway (DH2)

Wirelessly gather/distribute sensor data
Map I/O anywhere within the network
Modbus master/slave functionality

1 configurable Serial port (RS232/RS485)
Class I, Division 2 (Zone 2)

-40°Cto 80°C

900 MHz, 868 MHz or 2.4 GHz radio option
Secure AES encryption

Wireless Digital 1/0 Module

6 programmable digital I/O channels
Supports any mix of inputs and outputs
Normally open/close, counts, pulsed modes
10 ms to 2000 ms debounce filter

1 Amp sink current for open-drain outputs
-40°Cto 80 °C

Class I, Division 2 (Zone 2)

900 MHz, 868 MHz or 2.4 GHz radio option
Secure AES encryption
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Application

The Analog Pressure Transmitter (AD1) is configured for the
pressure transducer that will be connected. Because the
transmitter has three analog inputs, one transducer signal
wire can be connected to up to three inputs. Each input will
be scaled based on the threshold values desired. One of
the inputs will be scaled to represent the actual pressure
range of the transducer. The other will be scaled to produce
avalue of “1” at a certain voltage. The easiest way to do this
second scale is to determine the percentage of transducer
full scale compared to the trigger pressure.

OT«

BreeZ® Software

BreeZ is used to configure the system.

It is available on the OleumTech Download Center.
Download and install the BreeZ software.

Gateway Configuration

The gateway configuration will depend on the type of
gateway selected as well as user’s method of collecting data
from it. For this scenario a DH2 will be selected. Only the
basic configuration will be shown here.

1. Open BreeZ and select “New Project.”
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Assumptions
For this configuration, this application note is driven by the
following assumptions:

1. Transducer: 1-5V output, 0-5000 PSI range
2. The trigger point needs to be at 4000 PSI
3. The transmit interval will be set to 30 seconds

[ Untitled - BreeZ
© Fle Edit Inset View Help
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2. Name the project and click “Browse” to select where Project Creation Wizard %
the file will be saved. Click “Next.” Step 1
Identify the project.
r~ Project
Project Name Project Name
IFlacking| Create your project name,
File Location File Location
C:\5D CARD\Dropbox\Oleumtech’\Bree Click the "Browse” button and choose a
location on your computer to store the
Browse... Project File,
< Back Next = Finish Cancel
3. Select the frequency for the equipment being used. Project Creation Wizard X
Also, select the “Channel” and “Group” to be used. Step 2

Configure the intial site.
Channel options are 0-9 while Group options are 0-999. ?

— Radio (RF) Settings
The channel will be the same for the entire project
F
and the group number corresponds to the gateway. e 2
) . Select the Frequency that matches your
If multiple gateways are used, there will be an Frequency wireless devices,
incrementing number for each additional gateway 900 MHz |
starting with the number selected here. It is not Multiple channels available for avoiding
RF conflict with nearby sites.
recommended to use Channel 0 and Group 0 as those ey -
anr roup
are default settings. Click “Next.” 5 = = Eppzeles MG
| | Group |D designation for gateways.
By default, the first gateway you add 1o the
site will be assigned to Group 0. Your second
gateway to Group 1 and so on.

< Back Next > Finish Cancel
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Name the gateway and then select “DH2” for the
type. TX Power is the transmit power selected for the
radio. For this case a 100mW setting will be used. For
longer distances, select high power settings. The RTU
port is the serial port through which a master device
can poll Modbus data. Select either a RS232 or RS485
depending on the connection to the master device. The
slave ID is used for the master to identify the gateway.
Also, select the desired baud rate to be used.

The “Config Port Mode” can be set to either “Debug” or
“Modbus Slave.” The Modbus Slave setting allows the
user to poll Modbus data through the BreeZ® software.
The Debug setting allows the user to see the wireless
and Modbus communications taking place and is
typically used for troubleshooting. It is recommended
to use the “Modbus Slave” setting on initial setup.

Project Creation Wizard

Step 3
Conffigure the primary gateway.
~Gateway Name
Gateway Primary Gateway is the root receiver in a
network, It connects to a RTU/EFM/PLC/DCS/
HMI and acts as the collection point for all site
 Gateway end node information.
Type Tx Power: Type: Select DH3, Base Unit, DH2, or DH2-W
= |1DDmW j‘ Tx Power: Select desired power setting
_\elcr_hm] !\\gh‘}ﬂx Power will CONSUME MOMe POWer,
RTU Port Slave 1D RTU Port: Select R5232 or R5485

Rsm2 | I

Baud Rate Config Port Mode

9600 | |Debug |

This port is used for connecting to a Modbus Master Device.
Slave ID: Select desired Slave ID

Baud Rate: Select Rate to match Master device
Config Port Mode: Modbus Slave or Debug

Modbus Slave: Modbus register polling enabled using gateway.
Debug: Modbus register polling disabled using gateway.

< Back Next = Finish Cancel

Project Creation Wizard

Step 3
Configure the primary gateway.

DH2 = Joomw +]

RTU Port Slave 1D

[z

Baud Rate

-

Config Port Mode

Modbus Slave Jid

— Gateway Name
Gateway Primary Gateway is the root receiver ina
network. It connects to a RTU/EFM/PLC/DCS/
HMI and acts as the collection point for all site
- Gateway end node information.
Type Tx Power: Type: Select DH3, Base Unit, DH2, or DH2-W

Tx Power: Select desired power setting
\N[‘fhm) !\\ng'lx Power will consume more power.

RTU Port: Select RS232 or RS485
This pert is used for connecting to a Modbus Master Device.

Slave |D: Select desired Slave ID
Baud Rate: Select Rate to match Master device

Config Port Mode: Modbus Slave or Debug
Modbus Slave: Modbus register polling enabled using gateway.

Debug: Modbus register polling disabled using gateway.

< Back Next > Finish Cancel
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6. Click “Finish” once the selections are complete. Project Creation Wizard X
Confirmation
. - Revi ject file and click "Corfimm" ject.
7. Then click “Confirm.” i oty el s
Create...
Project: Frackil Save Text
F‘;Jh: C:\?D CIR% D\Dropbox“Oleumtech\Breez & LI
Stte
Channel: 3
Group: 4
Frequency: 500 MHz
Primary Gateway
MName: Gateway
Type: DH2Z
Tx Power: 100 mW
RTU Connection: Madbus RTU - R5232
Baud Rate: 3600
Slave Id: 1
Corfig Port Mode: Modbus
< Back Hext > Cancel
Transmitter Configuration
1. Insert an Analog Transmitter (AD1) and edit the device. © il 120 Andalt N GRL
DEE R-[$a@) 2,8
Project - R X SelectAIII Type Re
ECPIA8wS |41 X
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Analog/Pressure Transmitter WT
Discrete/High Level Transmitter WT
Flow Totalizer WT

10 MAX Transmitter (Modbus) WT

10 MAX Transmitter [LevelMaster) WT

10 MAX Transmitter [HART) WT

Liquid Level Transmitter (Hydrostatic) WT

Ligquid Level Transmitter (Magnetostrictive) WT

Liquid Level Transmitter (Resistive] WT
Liquid Level Transmitter (Ultrasonic) WT
RTD Transmitter WT

Thermocouple Transmitter WT

Transmitters - SM/LM [Non-LCD)
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2. Enter an |nterva| Of 000030 Transmitter Wizard »

Step 1
Configure the Analog/Pressure Transmitter properties.

3. Click on “Template...” and make sure AIN 1 and AIN

2 are in the exports window to the left. It is also .
recommended to have the diagnostic tags included. ==
Select the points and use the “>>” and “<<” buttons to

Transmitter Name: Create a name for device

. r~ Transmit Interval ————————————————————— Transmit Interval - Hr:Min:Sec
move points back and forth. - —
DDZZ3D =i Shorter interval shortens battery life.
r~ RF Tag Corfiguration —————————————————— RF Tag Configuration: Click “Template” to edit
Template. .. | Select desired tags for exporting to the
Maodbus register mapping table.

v :
[ Naiobeveagtaticl i) (16-bit) assigns Madbus registers fram 3001,

¥ Map to Floating Point Table (32-bit) (32-bit) assigns registers from 7001.
—Copies Copies: Select desired number of copies

From Template I‘I _I:: Edited Template willl be used for duplication.

< Back Next > Finish Cancel
. “ ” “« ” 1
4. Click “Apply” and “Close”. Edit Template >
—Exported Tags ————————— —Exportable Tags

AIM1 ATM3
AIMZ DIM1
Battery Voltage DIM1 Count
RF Timeout Firmware Version
RSSI Value

o |
RF Refresh LI
[ » |

Doovin |

Apply | Close |

5. If more than one transmitter is to be used, enter the Transmitter Wizard x
number of transmitters in the “Copies From Template” Step 1
Configure the Analog/Pressure Transmitter properties.
box.
i P ) — Transmitter Name
6. Click “Next. - : _
I alog Transmitter Name: Create a name for device
r Transmi Interval ———————— Transmit Interval - Hr:Min:Sec
00:00:30 :‘ Shorter interval shortens battery lfe.
i~ RF Tag Corfiguration —————————————————— RF Tag Configuration: Click "Template” to edit
Template... | Select desired tags for exporting to the
Modbus register mapping table,

- :
2| Moo to Integer Tabie (16t} (16-bit) assigns Modbus registers from 3001

[V Map to Floating Point Table (32-bit) (32-bit) assigns registers from 7001.
—Copies Copies: Select desired number of copies
From Template IH _|::' Edited Template willl be used for duplication.
< Back Next > Finish Cancel
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7.

10.

11.

12.

For AIN 1 type in “PSI” for the name as this input will be
used to show the actual pressure value.

Set Electrical Min to 1.0 and Electrical Max to 5.0. (For
the 1-5V signal being generated by the transducer, this
sets the electrical minimum to 1 and the electrical
maximum to 5 volts.)

Set Physical Min to 0.0 and Physical Max to 5000.0.
(This tells the transmitter that at 1V the engineering
value physical minimum is 0 and at 5V the physical
maximum is 5000.)

Select 2 from the input dropdown to edit the second
analog input. This input will be used to trigger the
digital output and can be Named “Trigger.”

AIN1 and AIN2 will be jumpered together so the same
electrical signal will be present on both. Each input will
however scale the value differently.

Set Electrical Min to 1.0 and Electrical Max to 5.0. This is
because the voltage signal provided by the transmitter
is still 1-5V.

Project Creation Wizard

Step 2
Corffigure analog inputs.

r Transmitter Name

Analog

rAnalog Input Definition

Input MName
|1 |

Electrical Min (V)  Hectrical Max (V)
[oa = [50 £
Physical Min (EL))  Physical Max (EU)

[oa = [s0 =

Device equipped with 3 Analog Inputs.
Enter the desired values below.

Input: Select Input Channel from 1-3
MName: Create an input name

Elec. Min: Enter min. volt. of device {0-5V)
Elec, Max: Enter max. volt. of device (0-5V)

Phys. Min: Enter min. Eng unit of device
If using a pressure transducer, this value may be "0

Phys. Max: Enter max. Eng. unit of device
e.g. If using a 100 psi pressure transducer, this value will
be*100"

< Back Next = Finish Cancel

Project Creation Wizard

Step 2
Corffigure analog inputs.

r Transmitter Name

Analog

rAnalog Input Definition

Input MName

=
Electrical Min (V)  Hectrical Max (V)
10 = [s0 &

Physical Min (EL)  Physical Max (EL)

[oo = z

Device equipped with 3 Analog Inputs.
Enter the desired values below.

Input: Select Input Channel from 1-3
MName: Create an input name

Elec. Min: Enter min. volt. of device {0-5V)
Elec, Max: Enter max. volt. of device (0-5V)

Phys. Min: Enter min. Eng unit of device
If using a pressure transducer, this value may be "0

Phys. Max: Enter max. Eng. unit of device

e.g. If using a 100 psi pressure transducer, this value will
be*100"

< Back Next = Finish Cancel
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13. Physical Min and Physical Max will be set based on a Project Creation Wizard %
percentage calculation. Divide the maximum range of Sl |
onfigure analog inputs.
the transducer by the desired trigger pressure. This ’ o

will provide the capable percentage of the transducer

r~ Transmitter Name
compared to the trigger pressure. Bnalog Device equipped with 3 Analog Inputs.
Enter the desired values below.
Max Transducer Range + Desired Trigger Pressure = e .
Input: Select Input Channel from 1-3
Capable Percentage % koot Hzme . )
|2 ;I ITrigger Mame: Create an input name
a. For example dividing 5000 by 4000 gives a Elec. Min; Enter min. volt. of device (0-5V)
value of 1.25. This shows that a pressure of Iamw M'"__(’W IE'ema' M‘;M Elec. Max: Enter max. volt. of device (0-5V)
0.0 = 5.0 =
5000 PSl iS 125% Of the 4000 PSI trigger. Phys. Min: Enter min. Eng unit of device
Physical Min (EU)  Physical Max (EU) If using a pressure transducer, this value may be "0
b. FOF thIS eXampIe, PhySIca| Mln = 0 ID.D ﬁ I@ ﬁ Phys. Max: Enter max. Eng. unit of device
e.g. If using a 100 psi pressure transducer, this value will
and Physical Max = 1.25 proieriili
NOTE: The transducer being used will need to be <Back Next > Finish Cancel
capable of a range equal to or higher than the desired
trigger pressure.
14. Click “Finish.”
Next, the trigger point(s) need to be configured to source
output(s) on the output device. In this example, a Wireless
Digital I/O Module will be used for the outputs
15. Insert a Wireless Digital I/O Module in the project file. : Fle Edit Insert View Help
QG R~ & 428 coms - | @
Project o x | Parameter ]Vaiue
ECP A8 S|4 [0Tre DH3

=-E= Fracki
B §

Analog/Pressure Transmitter WT
Discrete/High Level Transmitter WT
Flow Totalizer WT

10 MAX Transmitter (Modbus) WT

10 MAX Transmitter (LevelMaster) WT
10 MAX Transmitter (HART) WT

Liquid Level Transmitter (Hydrostatic) WT P
Liquid Level Transmitter (Magnetostrictive) WT

Liquid Level Transmitter (Resistive] WT

Liquid Level Transmitter (Ultrasonic) WT .3
RTD Transmitter WT

Thermocouple Transmitter WT

Transmitters - SM/LM (Non-LCD) »

Wireless Analog Input Module
Wireless Digital /O Module
Wireless Multi-1/O Module
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16. Configure the Module for as many outputs as required
(1 for each analog transmitter’s trigger). Double click on

any point to toggle between input and output.

17. Select the “Imports” for the Gateway and then select
the desired analog trigger point. Right click on the point

and select “Copy.”

Toll-free 866.508.8586
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Radio Discrete /0 | Exports |

WDIOMedule - { Wireless Digital I/0 Module ) *

Radio Discrete /0 | Exports |

Name [ Paint| Mode
Dio1 001 Input- 1000 ms
Dio2 002 Input- 1000 ms
DIo3 003  Input- 1000 ms
Dio4 004 Output
DIOS 005 Output
DIO§ 006 Output
WDIOModule - { Wireless Digital /0 Module ) x |

10 X
Name l Puinli Maode
Dio1 001 Input-1i 1 |
Dioz2 002 Input- ¥ M Imm—
Di03 003 Input- 1 Fiic
Dio4 004 Output
D05 005 Output Made: Ilnpul hd
DIOG 006 Output
‘WDIOMedule - ( Wireless Digital /0 Module ) X |
Radio Discrete O lEapqn:l
Dioz2 002 Input- 1000 ms
o3 003 Input- 1000 ms
DIo4 004  Output
Dios 005 Output
DIOG 006 Output
Project 8 % [ Selec. | Source [ Point [Interval | scaling [ Logging
ECP A 8xxS | 001 Gatewsy  LocalViN 00:01:00
—— e 002 Gateway  LocallogStatus ©On Chan...
ﬂgrfm“"g e 003 Gateway  LocalTrendStatus On Chan...
B Eateway 004 Gateway 0001:00
Analog - s
WDIOModule

oleumtech.com

Gateway 3 i
Analog:Battery Voltag{ <4 Cepy Cu+C

007  Gateway

008 _| Gatewsy. AnalogRSS] Value Paste to Integer Table
009 Gateway Analog:RF Timeout

010 Gateway  AnalogiRF Refresh Bl Fomy Jike
01 Gateway  WDIOModule:DIO2

012 Gateway  WDIOModule:DIO3

013 Gateway  WDIOModuleDIO4

014 Gateway WDIOModule:DIOS Logging.-

015 Gateway  WDIOModuleDIOS T

016 Gateway  WDIOI

017 Gateway  WDIOModuleFimware Ve.. 00:00:30  Gain = 1.0000
018 Gateway WDIOModuleRF Timeout 00:15:00

019  Gateway 'WDIOModule:RSSI Value On Chan...

020 Gateway  WDIOModuleRF Refresh  On Chan..

4 » 7| Galeway | imports , Expors  Outpuls . Modbus . LeveMaster . Trending
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18. Click on the “Outputs” tab and select the output from
the Digital I/O Module that will be sourced by the
trigger.

19. Right click on the point and select “Paste Output Source.”

20. The output should now show the point that is used to
trigger it.

21. Finally, update all devices in the project.

Combining all the previous parts can be represented by
the following illustration.

iu 4/ » v cGateway 3 . Imports  Exports | Outputs _; Modbus

File Edit Insert View Help
DEGd R- % @ coms -@
Project 8 x [ Point |

ECPFP A 8x S - LUENEIEITEE] On Chan.. |
TR Frcting  [stact 002 WDIOModule:DIO4 On Chan.. ainiuinuiibion
L 003 WDIOModule:DIOS On Chan...
I o 004 WDIOModule:DIOB On Chan... o
sl nterva..

WDIOModule

File Edit Insert View Help

JEF R & s coms - @
Project ax | Output ‘ Interval ‘ Source Point
ECP 4 & xx § & - |00 WDIOModuleDIO On Chan.. Gateway Analog:Trigger
ey a 002 WDIOModule:DIO4 On Chan...
= E Fmd;'"g LR 1) 003 WDIOModule:DIOS On Chan...
= teway 004 WDIOModuleDIOB On Chan...
Analog
WDIOModule

-

Wireless Analog Pressure Transmitters

>

.)))~~§‘~~__§ Omni-directional antenna _,»”——
)
<

DH2 Wireless Gateway

()

[

Wireless Digital /0O Module

£ )

()

; LEARN MORE

For more information or for help solving automation
challenges, contact an OleumTech representative today by
phone at 1.949.305.9009 or by emailing sales@oleumtech.com
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