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Stewart & Stevenson pioneered the development of advanced
electronic control systems for well servicing equipment. The
AccuFrac blender control system is the most advanced system,
incorporating a user-friendly touch screen PC interface to enhance
slurry quality and operator performance through automatic control of
density, flow rate and chemical additives. AccuFrac can be
programmed to function on multiple-stage jobs, ramp jobs or any
combination of the two. The AccuFrac-PC interface provides control
of multiple blenders, hydration units and chemical additive units from
the Data Acquisition and Control Center. UPS systems and solid-
state CPU components provide reliable operation with backup
systems.
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Introduction Record of Revisions

Record of Revisions

Property of:

Company:

Address:

City: State: Zip Code:

Revision Data
Check each revision received, and insert the revised and supplementary
pages in your manual. Stewart & Stevenson Services, Inc. assumes no

liability for personal injury or equipment failure due to any operation
performed without heed to manual revisions.

Date of original publication: June 2005

Revision Number Date Brief Description

Stewart & Stevenson Services, Inc. i
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Introduction Copyright Notice

Copyright Notice

This manual is copyrighted as an unpublished work.

This manual contains the confidential and proprietary information of
Stewart & Stevenson Services, Inc.

Neither this document nor any information contained herein may be
reproduced or redistributed in any form whatsoever without the express,
written consent of an authorized agent of Stewart & Stevenson Services,
Inc.

Any attempt by any person other than an authorized agent of Stewart &
Stevenson Services, Inc. to alter the contents of this manual in any
way shall be construed as copyright infringement, punishable by all
applicable laws.

All vendor literature contained in this manual is the copyrighted
property of the respective vendors, protected by the same laws
governing this operation and maintenance manual.

Stewart & Stevenson Services, Inc. ii
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Introduction About This Manual

About This Manual

This manual is not a textbook on mechanics, electronics, or hydraulics.
Sufficient descriptive material and illustrations are included to
enable the operator to understand the basic construction and theory of
operation of this equipment. The intent of this manual is to guide the
operators and maintenance personnel in the proper use of the equipment.
This manual is not a substitute for properly trained personnel or
common sense.

No liability, either express or implied, is given for any information
contained herein. This manual is intended only as a guide, and not as a
substitute for proper training by qualified personnel.

Stewart & Stevenson Services, Inc. assumes no responsibility for
improper use of equipment, improperly trained personnel, improperly
maintained equipment, or failure to follow normal safety precautions
outlined in this manual, in the vendor literature, or by properly
trained personnel.

Use of this manual for any purpose other than for the safe and proper
operation and maintenance of the equipment and all its components
constitutes misuse, and is punishable by all applicable laws.

If there is any discrepancy between information contained in this
manual and the vendor literature, the vendor literature is assumed
correct. Stewart & Stevenson Services, Inc. assumes no liability
whatsoever for any person who fails to follow the operation and safety
procedures of the original equipment manufacturers.

Please read through this manual in its entirety before attempting to
operate the equipment. Stewart & Stevenson Services, Inc. assumes no
liability for failure to do so.

All information in this manual is based on the latest production
information available at the time of publication. Direct any questions
concerning the contents or format of this manual to:

Stewart & Stevenson Services, Inc.
10750 Telge Rd.

Houston, Texas 77095

Phone: (281) 345-5100

Fax: (281) 345-1188

Stewart & Stevenson Services, Inc. iii
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Introduction Installation & Setup

Overview

The AccuFracPC™ software allows you to monitor, control, and record
activities throughout a fracturing job. The software interfaces with
two Data Acquisition Systems, two Blender Density Controllers, two
Blender Chemical Controllers, and two Chemical Additive Systems. Each
of these components provides specific functionality to the operator,
and through multiple display screens, you can use the AccuFracpPC™
software to control the equipment while up to four others can monitor
the same job.

This software is designed for installation on a single computer and to
control up to six pieces of equipment. The software is preconfigured
to monitor and control two blenders, two chemical additive systems, and
two data acquisition systems.

The AccuFracPC™ software can record up to 500 channels while a job is
running. The user can configure each of these channels. Data selected
by the user can be saved to a standard-formatted text file for use with
other software applications, for later use, or for archiving.

System and Hardware Requirements

Table 1.1 shows the minimum system and hardware requirements to run the
AccuFracPC™ software.

Table 1.1: Minimum System Requirements

Item Description

Computer e IBM or fully compatible PC using a Pentium 200
MHz processor

e CD ROM drive

e RS232 serial port

e Stewart & Stevenson registration code

Operating

System Windows 98, 2000, or XP

Memory 128 MB RAM; more is highly recommended

Disk A hard disk with at least 500 MB of free disk
Drive space

Mouse A Windows compatible pointing device

Other

Equipment | Windows supported printer

Stewart & Stevenson Services, Inc. vi
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Introduction Installation & Setup

Installation & Setup

AccuFracPC™ can be downloaded from the internet at the following
address: http://www.ssss.com/petroleum/download.asp. If you need to
obtain the software on other media, please contact your sales
representative for assistance.

To install the AccuFracPC™ software

1. Close any open application.

2. Close any virus-detection application.

3. Make sure your computer meets the minimum system requirements
listed in Table 1.1.

4. Determine the drive where the software will be installed.

Check the amount of space available on the selected drive.

6. Unzip the downloaded file to a specified location on the hard
drive or load the cd into the CD-ROM drive.

7. Using windows explorer, locate the extracted files or the CD-ROM
drive containing the application.

8. Double click on “setup.exe”.

9. Follow directions to install.

(€]

Starting the Software

Make sure the proper equipment is connected to the correct connector on
the data van (i.e. blender to blender connector, CAS to CAS connector,
etc). Turn on power to the equipment.

To start the software

1. Click the Windows Start button.

2. Select the Programs menu.

3. Select the Stewart & Stevenson AccuFracPC™ vx.x (x.x is the
version number) program group.

4. Select the AccuFracPC™ program application

If this is the first time the program is run, it will prompt you for a
registration code. Please call the number on the registration box to
obtain your registration code.

Once you are registered, you need to setup the communication ports in
order for the software to talk to the equipment. Please see Section
2.1: Communicating with the Equipment for more detailed.

Stewart & Stevenson Services, Inc. vii
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1.0

1.2

Chapter 1 Software Basics

Overview:

Initially after installation, AccuFracPC™ software starts by opening
eight windows: two Blender windows, the FracView window, the Monitor
window, and four customizable windows. All the windows are behind the
Blender 1 window.

Note: On the task bar containing the Start button, you
should also notice several buttons. When you move the
mouse over a particular button, a description pops up,
showing the name of the window.

When you select a particular button, the appropriate window appears in
front on the primary monitor. If the window is hidden or if you want

to move a particular window, simply right-click on the button,
corresponding to the interested window and select move with the left
mouse button. Then the symbol‘%’appears. Press the down arrow key and
the mouse “grabs” the window. Move the mouse to the monitor of your
choice and left click to “drop” it.

These windows contain data from two blenders, two chemical additive
system units, and two data acquisition systems connected serially. You
can record, manipulate, and graph data points coming from these
equipments.

Blender Windows

There are two blender windows. One displays blender 1, including a
blender, a chemical additive system (CAS), and a data acquisition

system (DAS). The second window, blender 2, displays a second blender,
a second CAS unit, and a second DAS. The Blender windows are the main
AccuFracPC™ screens that display summaries of the status of the systems
and the progress of currently running jobs. Each consists of eight
sections:

1. Chemical Additive System

2. Blender Chemical

3. Blender Density

4. Data Acquisition

5. General Control Command Buttons (across the top of the window)

6. Blender Control Command Buttons

7. CAS Control Command Buttons

8. All System Control Command Buttons

Figure 1.1 shows the Blender 1 Window.

The Blender windows display a wealth of information about the equipment
connected to the AccuFracPC™ software. The elapsed time at the top
right corner of the Blender windows displays hours, minutes, and
seconds. The timer begins when the software first starts.

Chemical Additive System (CAS)

The CAS section displays the clean suction rate and total, base rate 2
and total 2 (usually coming from the blender), and the rate and total

Stewart & Stevenson Services, Inc. 2
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Chapter 1 Software Basics

of up to 12 chemicals. It also displays the total stages and current
stage of the job. The CAS section displays the job progress and the
target in terms of rate or concentration for up to 12 chemicals. To
change to concentration, click the Concentration box. The chemicals
are named by the operator, and the CAS section displays their status

(i.e. disable (D), manual (M), or automatic (A)). The CAS section also
displays the status of the job, and whether it is aborted, running,
etc.

The Blender Chemical section displays much of the same information as
the CAS section.

-I5lx]
=yl M B mes @ =l Elapsed Time 14 00:31:45
Serial Inputs @SSP Record @ CAS1  OFFLINE Job Progiess TR

o
Global Both Blender 1 CAS 1 ~ Fiate Target Total Stage
B Chemical 1 0.00 0.00 galfmin 0] 0 of 1
B START B START B START P START H Chermical 2 0.00 0.00 gal/min 0 0 of 1
& Chemical 0.00 0.00 galfmin 0] 0 of 1
— Chemical 4 0.00 0.00 galfmin 0 0 of 1
Il Hoo Il Hoo Il Hoo 11 Howo Ghermical 5 oo 0,00 galéin o[ 0 o1
S Chernical 6 0.00 0.00 galmin 0 0 o 1
M HEXT M HEXT P NEXT M NExT ,—E ™ Concentrations  OYERRIDE
£ . .
i Rate, bblimin  Total, bbl Rate, bhlimin ~ Total, bhl
2
M sBORT M sBORT M ABORT M ABORT |5 # o suction] 0ol | 0 Base2 oo | 0
P 3 T
Blender 1 - Chemicals OFFLINE dob Progress TRm— Blender 1 - Density OFFLINE I PGS
Stage 0 of 1 Stage T
Rate Target Total Stage e Density Rate Total
Chemical 1 .o 0,00 galmin o[ 0 o 1 R ——0.000 Wi . g
Chermical 2 0o 0.00 galfmin o[ 0 o 1 Taroet] 0000 gyggion 0o 0
Chemical 3 0.00 0.00 gal/min af o of 1 < Ratiometric 0.000  pischarge 00 i}
i) 2 ggg ggg Da::"mf" 0f 0 of 1 HENUAL O¥ERRIDE Set Countdown Tatal I—I]
Bligiilee) & Bt O] 0 of 1 Blender Proppant Total [14 0 Ibs o
Chemical 6 0.00 0.00 gal/min ol 0 e 1 ) C— S G
Inline Prappant Total |14 0 lbs End of Job [§]
™ Concentations  OvERRIDE
Rate, bblimin  Total, bl Auger 1 Auger 2 Augerd iy
I Hal Suction oo 0 I i TEMW
Data Acquisition 1 QG OFFLINE
Channel 1 | 0.00 urits Channel 5 |14 0.00 units Channel 9 |14 0.00 'units Inlire: Density |14 000 PPA
Channel 2 [I4 0.00 units Channel & |14 0.00 units Channel 10 [I4 0.00 urits Infine Pressurs [14 0.00 Psl
Channel 3 |14 0.00 urits Channel 7 [14 0.00 units Channel 11 |14 0.00 units Channel 15 |14 0.00 units
Channel 4 |14 0.00 urits Channel 8 |14 0.00 units Channel 12 |14 0.00  units Channgl 16 |14 0.00 units

Figure 1.1: Blender 1 Window

Blender Density

The Blender Density section displays the state (i.e. Disabled,
Automatic, or Manual) and delivery efficiency of the three augers.
can change the efficiency of the augers instantly by entering a new
value or click the A/V arrows. Efficiency changes for different auger
sizes. Lower efficiency speeds up the auger to draw more sand into the
tub.

You

The combined proppant rate and total of 3 augers is also displayed in
the Blender Density section. The section displays the measured density
from the blender’s densitometer, the target density of the current job
stage, and the ratiometric density.

Stewart & Stevenson Services, Inc. 3
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Chapter 1 Software Basics

Note: By default, density is displayed as
concentration of pounds of proppant added per gallon
(PPA) .

You can change this to specific gravity unit (SGU) by
clicking the 5ﬂ|button, choosing Preferences, and
checking the box Display densities in SGU. If the
augers are not turning, ratiometric density will be
equal to the base fluid.

Displayed at the top right of the Blender Density section is the end of
current stage and end of job discharge total in barrels (BBLs). It
visually shows the job and current stage progress.

The Countdown Total is based on the discharge total, and is set by the
operator. Once set, as the discharge total of the blender increases,
the Countdown Total decreases. You can use this as a counter or marker
to see what happens during a job when a certain amount of volume in
barrels discharges.

Two calculated values are displayed in this section. The Blender
Proppant Total is affected by the discharge rate, measured density, and
proppant SGU of the blender. The Inline Proppant Total is affected by
the discharge rate and proppant SGU of the blender, and the inline
densitometer reading displayed in the Data Acquisition section.

Other applicable information in the Blender Density section includes
the tub. The tub displays the measured level and the target level
(arrow) . The state (i.e. MANUAL or AUTO) is also displayed in the
Blender Density section.

Note: There is no control of the tub within the
AccuFracPC™ software.

Data Acquisition

The Data Acquisition section displays 16 values that come from the Data
Acquisition System (DAS). Fourteen values are configurable and can be
assigned to any frequency input or any analog input channel however,
Inline Density and Inline Pressure are fixed. The Inline Density is
used in the Inline Proppant Total calculation in the Blender Density
section. The OFFLINE status shows the DAS is not connected. If the
DAS is online, it will be blank.

Tables 2.l1a and Table 2.1b display the command buttons on the Blender
Windows.

Stewart & Stevenson Services, Inc. 4
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Table 2.l1a: Blender Window Items

1tem

Description

e Displays file management features. Refer to
Section 7 for more information.

e TLoads & saves settings (including COM ports
and channels) .

e Allows the operator to set Preferences such as
which windows to open, displaying density in
SGU or PPA, and selecting the executable
program (i.e. Notepad.exe, Explorer.exe, etc)

which the auxiliary button §§|from the monitor
window will launch.

e Selecting Password Settings allows the
operator to change the current system
password, and lock channels.

e Resets the elapsed time, all totals, groups
totals, proppant totals, and any of the 500
channels that is setup as a total.

Tabular
Repoit

e Sets up the tabular report. Refer to Section 7
for more information.

- |

e Communicates with Blender 1 if pressed from
the Blender 1 window and Blender 2 if pressed
from the Blender 2 window.

e Updates augers efficiencies on the Blender
windows and the FracView window.

e Also updates the graphs on the FracView
window, showing Blender 1 job profile (cyan)
and Blender 2 job profile (green).

e |

e Places all windows behind the window on which
this button was pressed.

S

e Displays the status of the equipment and if
the equipment is online or offline.

STAG

e Assigned by the operator and attached to a
recorded file. Refer to Section 7 for more
information.

e Closes the AccuFracPC™ software and saves 500
channel setup and communication ports setup.

Stewart & Stevenson Services, Inc. 5
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Table 2.1b: Blender Window Items

Item Description
P START
Job commands sent to each blender or to each CAS.
Il RESUME | The software can also send the same job command to
one blender and one CAS. Refer to the Blender
Pl NEXT | Density, Blender Chemical, and CAS sections for

more information.
B ABORT

For Data Acquisition, this command button opens a

gl channel setup window. The operator can configure
16 channels from this window. Refer to the Data

Acquisition section for more information.

Opens a hardware setup window for the CAS, Blender
ﬂ Chemical, Blender Density, or Data Acquisition,

depending on which section and window the button
was pressed.

Opens a job setup window for the CAS, Blender
jﬂl Chemical, or Blender Density, depending on which
section and window the button was pressed.

Displays the status of the external ASCII data
Serial Inputs @@ @@ coming in through serial port. Green LED
indicates the presence of data.

Record @ | Displays the recording status. Green indicates
the software is recording.

FracView Window

The FracView window displays data from two blenders. It provides
status information about blender operations and overall jobs
progresses. The FracView window also displays job profiles (blender 1 -
cyan; blender 2 - green) and can graph the progress of up to five
channels.

The FracView window (Refer to Figure 1.2) displays auger speed and the
delivery efficiency of each auger from two blenders. The efficiencies
can be changed in real time using the slider or numerical input. Other
information displayed on the FracView window includes density data,
proppant rate and total, suction rate and total, and discharge rate and
total.

Stewart & Stevenson Services, Inc. 6
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[#i Fraciew - Stewart & Stevenson AccuFrac -8 x|
N A DA D EeE @ = M —
Blender #1RPMs Blender #1  OFFLINE Progress TR Blender#2  OFFLINE Progress
Auger1 Auger? Auger3 Stage 1 of 1 Stage 1 of 1
0.0 00 00 Density Rate Total Density Rate Total
g Measured 000 | Proppant 0.00 0.00 Measured 000 | Proppant 0.00 0.00
Target 0.00 | Suction 0.00 0.oo Target 0.00 | Suction 0.00 0.oo
Ratiometric 0.00 | Discharge 0.00 0.oo Ratiometric 0.00 | Discharge 0.00 0.oo
1000~ -100.0 Prev 100 Next 100
Chennel 1
0.000 Units
87.5- 675 5 | Chamnel
: 0.000 Units
| Channel 3
0.000 Units
75.0- -75.0 Channel 4
T 0.000 units
Channel 5 -
J Units
= 625- -62.5 2 | Channel &
By Elfisieney | o
. 0.000 units
Blender #2 RPMs 2 500- -50.0 Chanrel &
= — 0.000 units
Auger1  Auger2 Auger3 E D
00 0.0 0o | a 0.000 Units
i 375- -375 = | channel 10,
5 (0.000 units
= | Channel 11
0.000 units
250- 250 Channel 12
| 0.000 units
Channel 13
0.000 units
125- -125 o | Channel 14
@ 0.000 Units
= | Channel 15
= 0.000 units
0.0-, . . I . I I . I I -0.0 Channel 16
0 10 20 30 40 50 50 70 80 s 100 || 0.000 Units
. Channel 17
§| 0.0 BBL delay Discharge Total. BBLs AuTo 0.000 Units
ON SCALE OH SCALE OH SCALE g ChEHHEHSD oo
1=} J Units
K = g Channel 1 Vl o M T | Channel § V‘ | T | %[ chenneins
® 0.000 units
Balivasy ¥ fficiancy channel 2 [ | T channel 4[5 T/ T Channel 6 || DISCHARGE oz’
J nits

Figure 1.2: FracView Window

The box to the right of the graph on the FracView window displays the
numerical value, description, and units of the 500 channels.

On the graph, the left y-axis is fixed to density in PPA or SGU and the
x-axis is fixed to discharge total. To display any channel (up to 5)
on the graph, click the ON box. To assign any of the five channels as

the left y-axis, move the SCALE switch to the left as shown

Note: In order to graph, the channel in the Discharge
Total section must be a discharge total. Also, for
the graph to make sense, any channel assigned to the
left y-axis must be density (SGU) or concentration
(PPA) .

To assign a channel to the right y-axis, make the SCALE switch to the
right as shown WM. when you select the AuUtOo check box, the software
will auto scale the maximum and minimum limits on the y-axis. TIf the
Auto check box is not selected, the operator will have to manually
enter the maximum and minimum limit by double clicking on highest
number and the lowest number, respectively, on the y-axis.

By entering a number in the BBL Delay box in the lower left hand corner
of the graph, the graph will shift the number of barrels entered to the
right.
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The command buttons at the top of the window are the same as those on
the Blender windows. See Table 2.la and Table 2.1b for descriptions.
The &8 command button prints the current graph or a saved graph file.
Refer to printing in section 8 for more information.

Monitor Window

The Monitor window (Refer to Figure 1.3a) provides a display for saved
and live job data. There are two windows; however, only one can be
shown at a time. At the top left of the panel, there are COM LEDs that
illuminate when the corresponding serial COM Port is receiving data.

Note: The LEDs from left to right correspond to the
Input/Output COM tabs 1 to 4, not the COM Port itself.

The REC LED displays the recording status. The green color indicates
that the software is recording the 500 channels, and no green color
indicates the software is only monitoring.

Like the FracView window, there are channel boxes at the bottom of the
window in which you can choose which channels display on the graph. 1In
the Monitor window, you can display up to six channels. The ON check
box displays the channel on the graph, and the SCALE switch indicates
whether to use the left or right y-axis for the channel being graphed.

Monitor - Stewart & Stevenson Data Acquisition 18 x|
SerialInputs @@ @@ Record @ ,@"@ % ® E:;ﬂ IEI‘ %l @l l“@"@—”@”@‘mﬂwmﬁ @@
¥ Autoscale Adoscals [7 Prev 100 Next 100
100.0- -100.0 Chanmel 1
0.000 unts
o | channel2
; 0.000 Unts
87.5- 875 ~ | chennel 3
0.000 Unis
Channel 4
| 0.000 Unis
Channel 5
75.0- -75.0 0.000 Unis
= | Channel 6
3 0.000 unts
" L -
000 Units
62.5- 625 Channel 8
L 0.000 Unts
Channel 9
0.000 units
50.0- 50.0 B C)’\EHHEM[II] 00 unts
= | Channel 11
0.000 unts
Channel 12
37.5- 375 L 0.000 unis
Channel 13
0.000 Unis
g G
= Units
25.0- -25.0 ~ | Channel15
“ 0.000 unts
Channel 16
|| 0.000 unts
Channel 17
12.5- -12.5 T 000 unts
o | channel 18
g 0.000 Unis
= | channel 19
0.0- 0.0 = 0.000 tnis
Channel 20
0.000 unts
ON SCALE ON SCALE ON SCALE
Channel 1 ¥ o Channel 3 “Ir m Channel 5 =l -
Channel 2 Fl Channel 4 Fir m Channsl & > r m

Figure 1.3a: Monitor Window #1

Unlike the FracView window, the x-axis is time based rather than
discharge total. Thus, there will be a time stamp below the left y-
axis when any of the COM LEDs are green. A second time stamp below the
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right y-axis also appears, and it will increment. Also, unlike the
FracView window, the left y-axis is not fixed.

When the AUTOSCALE check box above the left y-axis is checked, the
AccuFracPC™ software automatically scales the maximum and minimum
values of the left y-axis. Otherwise, you must manually enter the
maximum and minimum values by double clicking on the highest number and
the lowest number, respectively, on the y-axis. The right side of the
window displays numerical values for each of the 500 channels.

Figure 1.3b (next page) shows the second Monitor window. Unlike the
first Monitor window, it contains 4 y-axes. Like Figure 1.3a, the x-
axis is also time based. From left to right, the first 2 channels
correspond to the 2 y-axes, respectively, on the left side of the
graph. The next 2 channels correspond to the 2 y-axes, respectively,
on the right side of the graph. These four channels are part of the
500 channels you initially setup.

Monitor - Stewart & Stevenson Data Acquisition = |E||1|
T. = = = ;I
[ F ] D= e ] & &) - [30 e @
Units  Units Channel 1 v| Channel 2 v‘ Channel 3 '| Channel 4 v| Units  Units

1000 1000 -/ \ 1000 1000
/ \N

a75 875 a7h a7s
750 750 750 750
E25 B25 E25 E25
500 500 500 500
375 375 375 375
280 250 250 250

125 125 125 125

L LIl L LI

CIC] E

Figure 1.3b: Monitor Window #2

The four channels will have descriptions in the boxes and units above
the appropriate y-axis once they are setup. You can change the color
of the y-axis and the graph line by clicking on the color box next to
the appropriate y-axis and selecting a new color. The left color box
at the bottom of the graph corresponds to the background color, and the
right color box corresponds to the color of the grid on the graph. To
change, click on the box and select a color.

Digital display for the graph of each channel can be turned on or off
by clicking the button. After clicking the button, the Display
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Settings box will appear (Refer to Figure 1.4).

box to turn settings on or off.

Display Settings x|

Plat 1 Flat 2 Flat 3 Plat 4
V¥ gmph W amph [V grph [ araph

[ digital BHigia [ digtal [ digital

Click the appropriate

Figure 1.4: Display Settings

Some command buttons at the top of the window
the System windows and the FracView window. S
1.1b for descriptions. Table 1.2 (next page)

are the same as those on
ce Table 1.l1la and Table
shows command buttons

specific to the Monitor window.

Table 1.2: Monitor Window Command Buttons

Item Description

éﬁ;

Allows you to choose the kind of graphical
display used on the Monitor Window. The
AccuFracPC™ software shows examples of each
display when you click the Choose Display
button.

5]
2]

The Pan Graph buttons let you pan the graph
view portions that are not currently
displayed. The arrows indicate the direction
in which the graph will pan.

The Zoom Graph buttons let you reduce or
enlarge the graph displayed. The left button
zooms out and the right button zooms in.

B
3

The Reset Graph button clears the graph.
The operator will be prompted before a
reset.

AUTO

The Graph Scroll Mode button lets you choose
between two scroll modes: AUTO and HOLD.

AUTO mode scrolls the graph to the right and
continues graphing data points.

HOLD mode stops the scrolling and takes a
snap shot of the graph. The time stamp
below the right y-axis stops in HOLD mode.

Launches the executable program setup by the
operator.

Clicking % and selecting Preferences lets
the operator change the executable program.

Stewart & Stevenson Services, Inc.
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Preferences

The Prefences window (Figure 1.5) can be reached by clicking f%, then
Preferences. The Preferences window allows the operator to change the

following settings:
Display Densities in SGU. [~ Display densities in SGU

Display Monitor Window. suiiany Proaranm

Display FracView Window. CAWINDOWS!CAL
Display Second Blender
Display Customizable Windows.

Set the Number of Customizable
Windows (Maximum of 4).

e Set the Auxiliary Program.

[Must restart SccuFiac PC for the following settings to take effect]

W Display Monitor wincow

W Display Fracview window
[ Display second blender
v Display customizable windows Quantity | 2

Figure 1.5: Preferences Window

Note: The operator must restart AccuFracPC for any
changes made in the Preferences window to take effect.

Password Settings

The Password Settings window (Figure 1.6) can be reached by clicking A,
then Password Settings. The user will be prompted for a password
before continuing. The Password Protection Settings allows the user to
lock out specific channel ranges. Locking out channels is recommended
to keep other users from modify and/or corrupting data.

Password Protection Settings

Select any of the items below to
turn on password protection

[T Lock channels 1 - 100

[T Lock charnels 101 - 200
[T Lock channels 201 - 300
[T Lock channels 301 - 400
[T Lock channels 401 - 500

e “

Figure 1.6: Password Settings Window
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Chapter 2 Communications

Overview

The network controllers interface with the AccuFracPC™ software through
RS232 communication protocol. The software communicates with each
network controller using three wires: (1) transmit (TX0 on the network
controller), (2) receive (RX0 on the network controller), and (3)
ground (GND on the network controller). These network controllers are
usually mounted very close to the computer on which the AccuFracpPC™
software is installed. Each network controller communicates with its
corresponding equipment through a 2-wire RS485 communication protocol.
The equipment includes: (1) a Blender; (2) a CAS; (3) a DAS; (4) a
second Blender; (5) a second CAS, and (6) a second DAS. Once setup
correctly, the software is essentially communicating with this
equipment.

The software also outputs or receives up to four ASCII data serial
streams. Thus, the computer on which the software is installed must be
equipped with at least ten RS232 communication ports to utilize the
full features of the AccuFracPC™ software.

Communicating with the Equipment

In order to communicate with the equipment, the serial ports on the
computer must be setup correctly. To access the setup window, click i
and select Configure COM Ports. The COM Port Setup Window will appear
(Refer to Figure 2.1). The Input Streams section contains six tabs to
identify the equipment. Each equipment tab must be setup with the
following parameters:

. CTS Mode: OFF
XON/XOFF: OFF
Stop Bits: 1
Data Bits: 8
Parity: None
. Baud Rate: 57600

O WNPE

The Com Port number depends on where the network controllers are
connected to the computer. There are 128 COM ports from which to
choose. Use the A/Y arrows or click within the box to make your
selection. When you have setup the communication ports, click OK to
exit the window.

Stewart & Stevenson Services, Inc. 13
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COM Ports Setup - Stewart & Stevenson AccuFrac

— AccuFrac NetLink ——————— — ASCII 13O
Blender? | CaS2 | Data Acquisition 2 1- Output I 2 - Output | 3 - Output | 4 - Output |
Blender 1 CAS1 Data & tiar 1
| ata Acquisition Com Port Baud Rate
Com Port Baud Rate Data Bits 1200
DataBits 1200 Off +5% ~ 2400
Off 5 £~ 2400 ~ B ¢ 4800
B ¢~ 4800 CTS Mode ¢+ 7 = 9600
CTS Mode ¢ 7 ¢~ 9600 % OFF % 8 14400
% OFF % 8 £~ 14400  ON £ 19200
 ON £~ 19200 i
oy | ouorr Py
XONJXOFF arity % oFf  * None
g & None 38400 ~ ON ~ 0dd £ 56000
~ ON ~ Odd ¢~ 56000 » EE & 57600
_ £ Even & 57600 Stop Bits ~ Mark £ 115200
S:gp Bits  ~ pMark £~ 115200 ? ‘2  Space ¢ 128000
- ; & Space " 128000 ¢ 256000
{~ 256000 st Dals g ™ Input Stream

Figure 2.1: COM Port Setup Window

Next, verify that the network controllers are communicating with the
software and that the equipment is online. The software communicates
with the network controllers when the COM LEDs are green on the Monitor
window. From left to right, the first LED is COM 1; second is COM 2;
third is COM 3; and fourth is COM 4. You can also check the status of

the network controllers and the equipment by clicking on @] (Refer to
Figures 2.2a, 2.2b, or 2.2c).

ﬁ
Blender 2 | CAS 2 Data Acquisition 2
Blender 1 | Cas Data Acquisition 1

ADDRESS
I HETWORK STATUS
241 ~
NODE DESCRIPTION WERSION

241 DISPLAY 1342

|DEMSITY CONTROL 29

1
2 | |CHEMICALCONTROL | |2.94

| Show AccuFrac PC TCP Sarver‘ | Showe Nebwork, Diagnostics ‘

Figure 2.2a: Blender Network Settings

The Network Settings window contains six tabs, corresponding to the
equipment connected. Each of the equipments is a network. Thus, there

are 6 networks. Each network has only one master (address 240) and up
to 3 slaves (address 241, 242, or 243). Except for Data Acquisition 1
and 2, each piece of equipments has two network controllers. The
Stewart & Stevenson Services, Inc. 14
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network controller on the unit will be the master, and the network
controller communicating with the software will be the slave. Its
ADDRESS and NODE will be 241, 242, or 243. 1If the address is not 241,
242, or 243, you must select one of the three appropriate addresses and
click Set Address. The software will prompt you to update the window
by clicking Map Network. When the network controller is communicating
with the software, the DESCRIPTION will be Display, and there will be a
version number in the VERSION box. Each of the DAS has one network
controller that must be the master.

Note: If there is not a master on the network real-
time data will not be updated. Two masters on the
network will result in a communication loss.

When Blender 1 or 2 is online, it will display what is shown in Figure
2.2a. Figure 2.2b shows CAS 1 or 2 online. Figure 2.2c displays Data
Acquisition 1 or 2 online.

Note: If the first line is grayed out, the software is
not communicating with the network controller, and
thus, it will not communicate with the equipment.

Make sure that the equipment is connected correctly to
its corresponding network controller. The blender
cannot be connected to a CAS network controller or
vice versa.

zl
Blender2 | CAS2 | DataAcquision 2
Blender 1 CASH I Data Acquisition 1
ADDRESS
HETWORK STATUS
241 ~

NODE DESCRIPTION VERSION
24 | |DISFLAY 1342

1| CHEMICAL COWTROL | |2.94

| Shaw AccuFrac PC TCP Server‘ | Show Metwork Diagnostics l

Figure 2.2b: CAS Network Settings

Map Network finds any equipment that is connected. Clear Memory resets
the network controller communicating with the software. It also clears
the descriptions and units for Data Acquisition, the chemical
descriptions on the Blender, and the chemical descriptions on the CAS.
Clear Memory only affects the tab that is selected when you press the
Clear Memory button.

Stewart & Stevenson Services, Inc. 15

U.S. Well - Exhibit 2101
Liberty v. U.S. Well - IPR2024-01274
Page 25 of 247



2.2

Chapter 2 Communications

X

Blender 2 CAS 2 I D ata Acquisition 2|
Blender 1 Cas 1 [Drata Acquisition 1 I

lm ADDRESS
241 -

L]

NODE DESCRIPTION WERSION
241
|DISPLEY |3.42 I—‘gen T
1 IDATA ACQUISITICN |2 48

Clear Memory

‘ Show dccuFrac PC TCP Selver‘ | Show Metwork Diagnostics ‘

Figure 2.2c: DAS Network Settings

Communicating with Another Computer

The software is capable of outputting an ASCII data stream to four
RS232 serial ports. The stream contains a time stamp, a delimiter, up
to 128 values, and a terminator. To setup the output data, the
hardware parameters (Refer to Figure 2.3: Serial Data Output) for the
selected Output tab must match the parameters setup on the external
computer.

To access the data stream setup, click Esmatbamsmeam| — The Format Data
Stream window appears (Refer to Figure 2.3).

Format Data Stream ;lglll
Formatted Output Stream Available Data Delimiter
1 |Discharge Rate ADC1 -l Discharge Rate ADC1 - r‘
> |Discharge Total ADC1 Discharge Total ADC1
3 [Suction Rate ADC1 Suction Rate ADC1
4 [Suction Total ADCI Suction Total ADCI Terminator
5 | —emply— E Suction Rate ACC1 CRLF y |
Channel b
Channel 7
Channel 8 Droda Bian
Channel 9 8
Channel 10 -
Channel 11
Channel 12
i Channel 13
Al Channel 14 il

Figure 2.3: Serial Data Output

Use the arrows to add or remove the available data from the stream.
You can also enter any character as a delimiter, and select your

terminator. Press OK to accept your changes or Cancel to abort
changes.
Stewart & Stevenson Services, Inc. 16
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Instead of using the port as output, you can also set them up as input
to read any incoming ASCII data stream. To setup, simply check the
Input Stream box and pick the COM port where the data stream is
connected. The rest of the parameters (i.e. baud rate, parity, etc.)
should match with the source where the ASCII data stream originated.
Select the Format Data Stream button to continue with the setup.
Additional parameters for set up include the delimiter (a character
that separates one value from the next in the data stream), the
terminator (one or two characters that signify the end of one set of
data and the beginning of the next set), and the data start (the number
of characters to skip in order to read the first data point).

Saving and Loading Communication Setup

To save or load the communication parameters simply click # and select
Load Settings, Save Settings, or Save Settings As. Load Settings loads
a cfg file that contains the communication parameters. Save Settings
saves the communication parameters to “last.cfg” file. Save Settings
As saves the communication parameters to a user-defined name.

Note: The AccuFracPC™ software creates a backup of the
“last.cfg” file when the program starts up. It will
be named “last.x”, where x is a consecutive integer
number. These files are stored in the cfg folder
where the software is installed.

AccuFracPC TCP Server

The AccuFracPC TCP Server allows Intelligent Pump Control (IPC-PC) to
connectect to AccuFracPC and receive Inline Pressure data. The

operator can navigate to the AccuFracPC TCP Server screen (Figure 2.4)
by clicking the ShmseafecfCitiSeve]l button on the Network Settings window shown
in Figure 2.2a.

JRTSIE
Tranzmit;
il
X Clear Receive Screen ' | Clase 'Window '
Receive:
il
—Online—4gb—————————— —Conrested: 4 _—————
Server P Client IP:
101215174 |
Server Name: Client Name:
|teped0nd2 |

Figure 2.4: AccuFracPC TCP Server Window
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Network Diagnostics

The Network Diagnostics screen (shown below in Figure 2.5) allows the
operator to test if data is being sent/received over the AccuFracPC
network. To navigate to this screen click the Shaw Network Diseresties | Lyt ton on
the Network Settings window shown in Figure 2.2a.

x
Data Packets | Dropped | % Success
Blender 1 i} i} 0.00
CAS1 0 1] 0.00
DAS 1 0 0 0.00
Blender 2 1] 1] 0.00
Cas 2 0 1] 0.00
Das 2 0 1] 0.00
| Reset ' | ak '

Figure 2.5: Network Diagnostics Window

Stewart & Stevenson Services, Inc. 18

U.S. Well - Exhibit 2101
Liberty v. U.S. Well - IPR2024-01274
Page 28 of 247



Chapter 3:

PID Controllers

U.S. Well - Exhibit 2101
Liberty v. U.S. Well - IPR2024-01274
Page 29 of 247



Chapter 3 PID Controllers

Overview

If you understand PID controllers fairly well, you can skip chapter 3
and move on to chapter 4.

PID stands for the three modes of control. These are Proportional,
Integral, and Derivative. PID is a mathematical algorithm that is
executed frequently (typically every second or faster) within the

control system. It is responsible for regulating pressure, level,

temperature, and flow, etc. It takes in the measurement and the set
point, compares the two, and manipulates the output to obtain and
maintain the measurement to the set point. For example, the auger is

currently spinning at 100 rpm. We want it to turn at 150 rpm. The
control system containing the PID will essentially give the hydraulic
motor more flow in order to make the auger turn at 150 rpm. It will
also maintain this flow to keep the auger turning at 150 rpm.

To express mathematically, the PID that exists in our controller is:

Output = (Kp x E) + (Ki x [E dt) + (Kd x dE/dt) (Equation 3.1)
E - error (E = set point - measurement)
Kp - proportional term
Ki - integral term

Kd - derivative term

JE dt - summation of the error over a period of time
dE/dt - the changes in error over a period of time

Proportional Control (Kp)

With the proportional control mode, the controller output changes in
proportion to the error. Kp, which is entered into the controller by
the operator, is the constant proportional term. Using the
proportional control mode only, the system will never reach the set
point. Thus, an offset, which is a sustained error that cannot be
eliminated, exists. For example, consider controlling the water level
in the tank in Figure 3.1 with a proportional controller only.

cO CONTROLLER
I e A
|
I
—p PV
Wl
—»
e

Figure 3.1: Tank Level Control
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Chapter 3 PID Controllers

Figure 3.1 shows a controller with a Set Point (SP) that you can adjust
to the desired tank level. The Controller Output (CO) controls the
valve, V1, to let fluid into the tank. Finally, the controller has
some indication of the tank level or Process Variable (PV) through the
level sensor. If you open V2, the tank level decreases and the error
(set point - tank level measurement) increases. The proportional
controller increases the controller output proportional to this error.
Thus, V1 will be open wider and more water flows into the tank. V1
will continue to open wider until the inflow matches the outflow. At

this point, the tank level and the error remain constant. Since the
error remains constant the proportional controller will keep its output
constant and V1 will hold its position. The system now remains at

balance with the tank level below its set point.
Integral Control (Ki)

To remove the offset, you must use integral control (Ki). The integral
control mode of a controller produces a long-term corrective change in
controller output, driving the error or offset to zero. From Equation
3.1, the error is summed over a period of time and then multiplied to
Ki, a value entered into the controller by the operator. This result
added to the proportional control raises the controller output far
enough to bring the level back to its set point.

Derivative Control (Kd)

Derivative control is rarely used in controllers. It is very sensitive
to measurement noise, makes tuning very difficult, and causes system
instability. Derivative control is normally introduced to increase
damping in the system. Choosing the right Kd value makes the system
respond faster and with less overshoot.

Controller Tuning

When tuning, unless a specific set point is given, tune to a set point
that is half of the device range. For example, a liquid add pump
operates in a range from 1 to 20 gallons per minute. Tune this pump at
a rate of 10 gallons per minute. Ideally you want to achieve a fast
start up, a fast rise to the set point and little overshoot upon
reaching the set point. While tracking the set point, the output
should be relatively smooth. Figure 3.2 shows typical system responses
to PID tuning.

Undershoot Ideal COvershoot

Figure 3.2: System Response to PID Tuning
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Start tuning the Kp value first. Set both Ki and Kd to zero. Start
with a small value (i.e. 0.5). This will avoid driving the output
erratically. Then increase the value gradually. Kp can be related to
how fast the system changes as the set point changes. The higher the
Kp, the faster the system will respond.

Note: A Kp value that is too small will result in an
undershoot response. On the other hand, too large of
a Kp value will make the system overshoot the desired
set point and could cause oscillating (continually
overshooting then undershooting the set point).

Find the Kp value that almost makes the system go into oscillation.
For our system, Kp usually ranges from 1 to 10.

Begin entering the Ki value. This value is usually between 0 and 1 for
our system. For example, start with 0.01 and increase gradually. Ki
can be related to the number of corrections per minute that the output
will make while it is tracking the set point. You should be looking to
reduce the time it takes the output to track the set point and the
stability of the output as it tracks the set point. Unlike Kp value,
any small change to Ki causes noticeable response to the system.

Note: A Ki value that is too large will cause the
output to overcorrect, and will result in an output
that jumps all over trying to follow the measured
value (overshoot response - Figure 3.2).

Kd is usually reserved for slower processes (i.e. burners, slow level
fills). Use this parameter sparingly as it amplifies the existing
noise, which can cause the system to be unstable or go into
oscillation. Like Ki, Kd is between 0 and 1 for our system. Unlike
the Kp value, a small change to Kd results in noticeable response to
the system.

Note: A Kd value that is too large will cause the
system to oscillate.
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Chapter 4

Data Acquisition System

Overview

The Data Acquisition System (DAS) provides more input channels in the
event that you want to add an external flow meter, densitometer,
pressure transducer, etc. There are only fourteen physical channels
where the sensors are connected. There are eight analog input channels
and six frequency channels, including one quadrature channel (frequency

6 only).

In addition to rate/speed and total, frequency 6 will be able

to give direction information. See Table 4.1 below for connector

pinouts:

Table 4.1: DAS Pinouts
Pin Frequency Analog Input
Input
A +12 VDC +24 VDC
B GND GND
C + Signal + Signal
D - Signal - Signal
E GND
F (Freq 6 only) Channel B

Setting Up Display Channels

The Data Acquisition System (DAS) contains sixteen display channels.
Each display channel is customizable to read a frequency input, an
analog input, or an arithmetic combination of two physical channels.
The AccufracPC™ software is used to customize the display channels via
a serial communication port.

Display Channels Frequency Inpuis
1. 1. Flowmeter 1
7 Flowrate | 0
3. 3. Flowroeter 2
4. Total 142 4.
5. Pressure 1 5.
fi. fi.
7
8. Analog Inputs
. 1.
110. 2. Pressure Transducer
11. 3.
12, 4.
13 5.
14 fi.
15 7
16, a.
Figure 4.1: DAS Display Channels
Stewart & Stevenson Services, Inc. 24
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Chapter 4 Data Acquisition System

For example, the customer wants to hook up an external flow meter to
frequency input 1 and wants to display it on display channel 2.
Suppose we are working with Data Acquisition 1 and it is not offline.

Go to the Blender 1 window and click on the magnifying glass button qQ
in the Data Acquisition 1 section. The software communicates with the
network controller to get the existing descriptions and units, and it
communicates with the DAS controller via the network controller to
obtain the channel assignments. Then, the AccuFracPC™ software fills
out the panel displayed in Figure 4.2.

5 #1 - Display Channel Setup

DAS Channels Setup

Descriptions Units Type 1 Channel | Operation Type 2 Chanrel

Analog 8 Valts | Analog ¥ add | w|| Disstle v

8 1
1 add | w|| Disstle v 1
g |[ Subvact w|| Amao ¥ ¢
N i T [
2 hdd  w||  Disable w1
4 bdd W Analog ¥ 5
5 |[Sbwact >l Tad ¥ 2
1 Add  ¥||  Disable w 1
2 1
! 1
! 2
5 1
! 1
5 2
! 6
1 5

External Flow bpra Frequency W

Analog 8- 7 Walts Analog W

Tuotal Flows 1842 kbl Total

Pressure 1 psi Analog

Analog 4 +5 Yalts Analog

TotalB-2 pulses Total

oo |o|le |w|n]| =

Analog 1 Walte Analog

Add | Dizable

Add - Dizable Vl

£} Total 2 pulses Total

10 Tatal 1 pulses Total

add w||  Total W
Rdd__ || Diabe ]

Add - Disable ¥

add vl Tt vl

4dd  w||  Toa W

Add | Analg vl

11 Tatal 1 +2 pulses Total

12 Tatal B pulses Total

13 Inline Density FP& Analog

14 Total6+2 pulses Tatal

LAERERERENERERERENERNERE!

15 Total1 +E pulzes Total

Fiatel+ Analogh arks Freguency =

Figure 4.2: DAS Channel Setup

Go to row 2; type in your new description and unit. Select “Frequency”
for Type 1 and enter 1 for Channel. Select “Disable” for Type 2.
Press Set.

Note: A confirmation message should appear stating
that the channels have been setup. Otherwise, the
equipment did not receive the parameters.

If the customer wants to connect a second flowmeter on frequency input
3 and a pressure transducer on analog input 2, and wants to show the
summation of totals from flowmeter 1 and flowmeter 2 on display channel
4 and the pressure on channel 5, follow the procedures listed below.

Go to row 4; type in your description and unit. Select “Total” for
Type 1 and enter 3 for Channel. Select “Add” for Operation. Select
“Total” for Type 2 and enter 1 for Channel. For the pressure
transducer, go to row 5; again enter your description and unit. Select
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“Analog” for Type 1 and enter 2 for Channel. Select “Disable” for Type
2. DNow press Set. You should again get a confirmation message stating
that the channels have been setup.

If the Data Acquisition 1 was offline, you can configure the sixteen
channels and save it to a file. Once the equipment is online, open the
file and press Set to send to the equipment.

Setting Up Hardware Channels

The next step is getting the sensors to display values that you
understand. To do this you must configure the frequency inputs and the
analog inputs. To get to the hardware channels, click on the resistor
putton # on Blender 1 or Blender 2 window in the Data Acquisition 1 or
Data Acquisition 2 section, depending on how the DAS is set up
serially. The window shows six frequency input channels and eight
analog input channels. As you select each tab, the software
communicates with the DAS controller via the network controller to
obtain the existing information (K-factor, coefficients, average count,
etc.). Figure 4.3a below displays the frequency input channel.

Hardware Setting - Data Acquisition #1

Analog In 1| Analog In 2 | Analog In 3 | AnalogIn 4 | Analog In 5| Analog In 6 | Analog In 7 | Analog In 8
1]k 2| F 3] F 1| F 5| F 5]

K. - Factar Awerage Counts Autozcale Current Value, EU

12000000954 | 1] 0.000 Autoscale K-Factar '

Engineering Units

2UIEIEI 4EIIEIU EEIIEIEI EdUU 1UEIIEIEI 1 26EIEI 14EIUEI 1EEIUU 1 8600 ZUEIUEI
InpLt Freguency

Figure 4.3a: DAS Hardware Setup — Frequency Input
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Configuring the Frequency Inputs

The K-Factor converts the input frequency to engineering units. The
following formula is an example of how the K-Factor is used to
calculate a flow rate for a frequency of 100Hz and a K-Factor of 500
pulses/gallon:

RATE = (100 pulses/sec) x (60 sec/min) + (500 pulses/gal)
RATE = 12 gal/min
The vendor for the measuring device (in our example, it would be the

flowmeter) usually gives the K-Factor. Enter the K-Factor in its field
and press the Set button.

Note: A confirmation message must appear, stating that
the channel has been set in order for the DAS to
accept the settings.

If the K-Factor is not available, you can use AutoScale K-Factor. For
example, if you know the flow rate to be 24 gal/min, enter 24 in the
Autoscale Current Value, EU field and press the AutoScale K-Factor
button. A new K-Factor will appear in the K-Factor field. Press Set
to send it to the DAS.

Note: AutoScale K-Factor only works if the current K-
Factor in the DAS is not zero.

The average count field tells the processor how many readings are used
to acquire an average value.

Note: Increasing Average Counts will reduce the effect
of noise on the value. A large Average Counts will
result in a slowed system response.
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Hardware Setting - Data Acqui

s

isition &1

T

2
Analog In1  Analog In 2 |'A

Ayerage Counts

nalog In 3| Analog In 4| Analog In 5] Analog In BI Analog In 7 | Analog In 8

Cosfficient 0

Low Limit

[ -3254.45596093750]

0.00]

— butoscale

Min-Scale Reading  DAC Counts

Cosfficient 1

High Limit

469483566284

14500.00]

| 0.000f a21

Calibrate: ]

[ 1

Coefficisnt 2

000000000000

Coefficient 3

0.00000000000

DAL Counts

Man-Seale Reading

I 15000.000

Calibrate

15357
14000-

12000~
10000~
8000-
EO00-
A000-
2000~
0-
-2000-

HRRd I I I
0 20 500 70

Enginering Linits

‘\DIEIEI ‘\2‘50 TSIEID T?IEU EdUU 22‘50 ’25|EIE| '2?‘50 EEIIEIEI 32‘50 35|EIEI 37‘50 4E||95

|nput DAC Counts

Figure 4.3b: DAS Hardware Setup - Analog Input

Configuring the Analog Inputs

Some typical devices that require an analog channel to translate the
signal into engineering units include a thermal couple, a pressure
transducer, and a densitometer. These devices output 0 to 5 Vdc, 0 to
10 Vdc, -10 to +10 vdc, O to 20 mA, or 4 to 20 mA. The devices that
output current (milliAmps (mA)) are more reliable since they are less
affected by noise. Almost all of these devices are linear; therefore,
use autoscaling to configure the analog input channel.

Analog input 5 is configured for a pressure transducer that outputs 4
to 20 mA at 0 to 15,000 psi, respectively. Once the transducer is
connected properly to the right channel, enter 0 for the Min-Scale
Reading field and 15000 for the Max-Scale Reading field. At this
point, there is zero pressure on the transducer, and the transducer
should output 4 mA. Press the Calibrate button under the Min-Scale
Reading field. A DAC Counts of 700 to 900 should appear.

Note: If the number is 4095, check the controller
board (DAS) and make sure a jumper is present on the
2-pins header for the analog input channel in
question. If the number is less than 100 and the
jumper is present, the pressure transducer is not
outputting a signal or the transducer is connected on
the wrong channel.
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Next, simulate the maximum output (20 mA) of the pressure transducer
and press the Calibrate button under the Max-Scale Reading field. A
DAC Counts of 3900 to 4095 should appear. If simulating the maximum
output is not possible, leave the DAC Counts at 4095.

Like the frequency inputs, the Average Counts field tells the processor
how many readings are used to acquire an average value.

Note: Increasing Average Counts will reduce the effect
of noise on the value. A large Average Counts will
result in a slowed system response.

Coefficient 1 and Coefficient 2 fields should now have new non-zero
values and Coefficient 3 and Coefficient 4 fields should be zero. You

can also enter the low and high limits for the analog channels. In the
example, you can enter 0 and 14,500 PSI for low and high limit,
respectively, for analog input channel 2 (Figure 4.3b). This is useful
to setup an alarm if the pressure reading is out if this range. Press

the Set button to send to the controller.

Note: You should receive a confirmation message,
stating that the equipment has accepted the
parameters. Otherwise, no parameters will be set in
the equipment.
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Chapter 5 Blender Density Controller

Overview

The density control component of the AccuFracPC™ software is the
Blender Density Controller. Its basic function is to create a mixture
of base fluid and proppant. The job density profile is programmed into
the control system through the user interface. When the job is
running, the density controller calculates how much proppant is
required to achieve the programmed target density based on the
discharge rate, base fluid density, and proppant density. Thus, the
density control component is responsible for controlling the augers and
the tub level.

Most of the major functions of the Blender Density Controller are
accessed and monitored from the Blender windows and FracView window.

Setting Up a Job

A job can be divided into as many as 100 segments, called stages. The
stages are programmed into the controller on the Job Setup window and
are defined by six properties:

1. Volume of Stage - the length of the stage in total control
volume. For example, if stage three is programmed for 100
barrels, and the stage began at 250 barrels, stage three will end
at 350 barrels. The time required to complete each stage depends
on the control flow rate.

2. Proppant SGU - the mass (in kilograms) of proppant required to
displace one liter of water.

3. Proppant Bulk Density - the dry density of the proppant (lb/ft3
or kg/m3).

4. Fluid SGU - the density of the base fluid in specific gravity
units (kg/liter).

5. Slurry Start - the target density (SGU) or proppant concentration
(PPA) at the beginning of the stage.

6. Slurry End - the target density or proppant concentration at the
end of the stage.

Two types of stages exist. The first, a step change, has the slurry
start and the slurry end values set to the same number. Stages 1, 2, 4
and 6 in Figure 5.1 are examples of a step change. A ramp change has
the slurry start and the slurry end values set to different numbers.
The Density Controller calculates a gradual and linear slope to change
the concentration from the starting value to the ending value over the
duration of the stage. Stages 3, 5, & 7 in Figure 5.1 show a ramp
change.

In the example shown in Figure 5.1, the base fluid is water (SGU=1.0).
Therefore stage one, which has a target density of 1.0, does not
require proppant. Stage one is programmed for a volume of 100 units.
When the control volume reaches 100, stage two begins. Stage two is a
step with both Slurry Start and Slurry End programmed for 1.2. The
length of stage two is 150 units. When the control volume reaches 250
(100 + 150), stage three begins. The volume for stage three is 150
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units, the Slurry Start is
is a ramp as shown. Stage
400 (100 + 150 + 150), and
eight is programmed with a

1.2, and the Slurry End is 1.4. The result
four begins when the control volume reaches
so on until stage seven completes. Stage
length of zero.

Note: A volume of

zero indicates the end of the job.

1.8 4
1.7 4
1.6
154
14 4
1.3+
124
114
1.0
0.9 ~
0.8 \ \ \ \ \ \ \ \ \

0 100 200 300 400 500 600 700 800 900 1000

CONTROL VOLUME

ISTAGE 2

DENSITY (SGU)

STAGE 1

Figure 5.1: Typical Job Schedule Graph

The Slurry Start and Slurry End can be programmed in either SGU
(density), or sand concentration.

Note: The target density must be greater than or equal
to the base fluid SGU, and less than the proppant SGU.

To access the job setup window, simply click L in the Blender 1 —
Density section on Blender 1 window or in the Blender 2 — Density
section on Blender 2 window.

Note: Both Blender 1 and Blender 2 share the Blender
Density Job Setup window. Thus, only one job setup
window is shown at a time. The title displays the
active blender.

For each stage, enter the volume in barrels, the proppant specific
gravity unit, the bulk density of the proppant in lbs per cubic feet,
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the medium fluid specific gravity unit, starting slurry in PPA, and
ending slurry in PPA. Since the proppant specific gravity unit, the
bulk density of the proppant, and the medium fluid specific gravity
unit are constant throughout the job, simply click # o copy the value
in stage 1 to stages 2 through 20.

equipment,

Joh Setup - Blender: 1 Density Control
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Figure 5.2a: Job Setup Window - Schedule Tab

Note: Once the job has been setup,
to send to the equipment.
message,

you must press Set
Without a confirmation
the equipment did not accept the parameters.

Again,

You can also save the current job to a file.
you must press Set to send the previous job to the
overwriting the current job.

You can open a previous
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Joh Setup - Blender: 1 Density Control
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Figure 5.2b: Job Setup Window - Profile Tab

Setting Up the Hardware

The blender density controller allows configuration of the input

frequency, average counts,

PID controller variables,

and calibration

coefficients. These values are changed from the Hardware Settings

window.

Note: For each tab,

the operator must press Set to

send the new parameter settings to the controller. If

you do not receive a confirmation message,

the

controller did not accept the parameters.

To access the blender density controller hardware setup window, simply
press #1 in the Blender Density section of the Blender windows.

Note: Blender 1 and 2 Density Control share the

Hardware Settings window. Thus, only one hardware

setup window is shown at a time. The window title

displays the active blender.
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Table 5.1 shows the input/output channels being used on the blender
density controller.

Table 5.1: Input/Output of Blender Density Controller
Component Frequency Input Analog Input Analog Output
Auger 1 1 - 1
Auger 2 2 2
Auger 3 3 - 3
Densitometer - 5 -
Suction 6 - -
Discharge 5 - -
Pressure 1 - 7 -
Pressure 2 - 8 -

Augers

A digital input is associated with each auger. The state of the input
determines whether the auger is in automatic or manual mode. Normally,
a switch on the blender unit panel is used to set the mode. When the
auger is in manual mode, the blender density controller does not try to
control it and the system does not take into account any proppant added
by the augers. The total proppant load is shifted to the remaining
augers that are in automatic mode. Follow the same procedures to setup
all three augers.

The augers can be Disabled or setup as a Metered or Feed mode. The
available auger sizes are 6 inch, 12 inch, 14 inch, or Fixed. The
Metered mode indicates that the blender density controller will
reference standard sand tables for calculating the amount of sand per
auger revolution. After you choose an auger size, use the Delivery
factor field to enter delivery efficiency.

Note: Delivery efficiency of the auger can be changed
in real-time on the System windows or the FracView
window.

The Fixed setting indicates that the system will use a given amount of
proppant per revolution. This amount is specified in the Fixed Delivery
Only field. The Disabled setting indicates that the auger will not be
used for the current job.

Note: In practice, the auger delivery efficiency
number is from 0 to 1. The efficiency number is used
when it is in automatic mode. The higher the auger
efficiency number, the slower the auger will spin
based on target proppant rate.

The Current Value field displays how fast the auger is turning in
revolutions per minute (RPM) when its frequency input channel is setup.
To configure the frequency input channels, see Configuring the
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Frequency Inputs in section 4.3. Tab Auger 1 Input Curve displays
graphically the characteristics of the frequency input channel of auger
1. The Target field displays how fast auger 1 should be turning in
RPMs in the current stage when a job is running.

Hardware Settings - Blender #1 Density Control i ] 5}
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Figure 5.3a: Hardware Settings

The Low Limit setting is the threshold value for the minimum
engineering unit (EU) setting. The High LImit is the threshold value
for the maximum EU setting. Both limits are in revolutions per minute
(RPM) .

Note: The auger will turn at the low limit if the
target speed is below the low limit set and will turn
at the high limit if higher than the high limit set.

The coefficients apply to the analog output of the blender density
controller. The tab Auger 1 Output Curve displays graphically the
characteristics of the analog output for auger 1.

Note: All coefficients, except Coefficient 1, are
zeros. Coefficient 1 must be 40.95

The Average Counts field next to the coefficients tells the process how
many readings are used to acquire an average value. A value of 5 is
sufficient.
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The DAC Output field is for diagnostic purposes.
0 to 40095.

Note: Increasing Average Counts will reduce the effect

of noise on the value. A large Average Counts will
result in a slowed system response.

The value varies from
The DAC Output field tells the operator how hard the

controller is working to turn auger 1.

Once the job stages have been programmed and auger 1 is setup,

should do a test run to tune auger 1. The
and Kd values in order to make the Current

you
operator must enter Kp, Ki,
Value match the Target rpm.

The operator can use the tab PID Loop Response to track the measured

and the target value while tuning.
and tuning.

Suction and Discharge

Refer to Section 3 for PID overview
Repeat tuning for augers 2 and 3.

Both the suction and discharge use the frequency channels on the

blender density controller.
rate in barrels per minute
setup.
Frequency Inputs in Section 4.3.

(BPM)

The Current Value field displays the flow
when its frequency input channel is
To configure the frequency input channels,

see Configuring the

The graph displays the

characteristics of the frequency input channel.

Note: The Autoscale Current Value
barrels per minute.

field is measured in

Hardware Settings - Blender #1 Density Control
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Figure 5.3b: Hardware Setup - Suction Tab
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5.5 Densitometer, Pressure 1, and Pressure 2

The densitometer, pressure 1, and pressure 2 use the analog input
channels on the blender density controller. For the densitometer, the
Current Value displays only in specific gravity units (SGU).

Note: The Min-Scale Reading and Max-Scale Reading must
be entered in SGU.

To configure the analog input channels, see Configuring the Analog
Inputs in Section 4.4.

Hardware Settings - Blender #1 Density Control
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Figure 5.3c: Hardware Setup - Density Tab

5.6 Operations

Once the stages are programmed and all hardware is setup, you should
setup the tub level. This involves calibrating the tub level sensor
(see Configuring the Analog Inputs in section 4.4) and tuning the PID
on the tub level control (see Controller Tuning in section 3.4).

Note: The AccuFracPC™ software only monitors the tub
level and its target set point. This is displayed on
the Blender windows.
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Once everything has been setup, the job can run. While the job is
running, it can be monitored or stages can be modified.

Running a Job

All of the job control functions for the blender can be executed from
the Blender windows (Figure 1.1). To run a job, use the control
buttons on the Blender windows. A brief explanation of each button is
listed below.

Start - In the GLOBAL section of Blender 1 window, the software
starts the programmed job on blender 1 and CAS 1. In the
GLOBAL section of Blender 2 window, the software starts
the programmed job on blender 2 and CAS 2. In BLENDER 1
section of Blender 1 window, the software starts the
programmed job on blender 1. In BLENDER 2 section of
Blender 2 window, the software starts the programmed job
on blender 2.

Abort - In the GLOBAL section of Blender 1 window, the software
stops the programmed job on blender 1 and CAS 1. In the
GLOBAL section of Blender 2 window, the software stops the
programmed job on blender 2 and CAS 2. In BLENDER 1
section of Blender 1 window, the software stops the
programmed job on blender 1. In BLENDER 2 section of
Blender 2 window, the software stops the programmed job on
blender 2.

Hold - In BLENDER 1 section of Blender 1 window, the software
halts the programmed job on blender 1 at the current
stage. 1In BLENDER 2 section of Blender 2 window, the
software halts the programmed job on blender 2 at the
current stage.

Note: Once Hold is pressed, the button will change to
Resume. Press Resume to continue the programmed job.

Next - In BLENDER 1 section of Blender 1 window, the software
moves the job to the next programmed stage on blender 1.
In BLENDER 2 section of Blender 2 window, the software
moves the job to the next programmed stage on blender 2.

Figure 5.4 shows how the hold function affects a ramp. Stage two is a
ramp from 1.2 to 1.6 SGU. At a control volume of 50 units, Hold is
pressed. While the stage is held, the end of the stage and end of job
are continuously pushed back. The stage is resumed at 100 units and the
job continues, as it would have normally. Notice that the hold
function modifies the actual programmed value for the length of the
stage. Stage 2 was originally programmed for a volume of 50 units; but
when the job is over, stage two is programmed for 100 units. A step
function is handled the same as a ramp.
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Figure 5.4: Effect of Hold on Job Schedule

In the example illustrated in Figure 5.5, stage 2 was originally
programmed with a length of 100 units. The Next Stage button is pushed
halfway through the stage. The volume for stage two is changed to 50
units and stage three is immediately executed. Also, the end of job
value is changed from 175 units to 125 units.
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Figure 5.5: Effect of Next Stage on Job Schedule

Modifying a Running Job

Changes can be made to a job that is currently executing by editing the
individual stage values. If changes are made to stages that have not
yet run, they will take effect when the stage does run. If the length
of a stage is changed, it will affect the end of job value. Changes to
the current stage will take place immediately. If a ramp stage is
changed in the middle, the target will immediately go to where it would
have been had the stage been programmed that way originally.

In the example illustrated in Figure 5.6, stage two was originally a
ramp with a volume of 100 units. At a control volume of 75 units, the
length was extended to 200 units. The target value immediately jumps to
1.3 (which corresponds to the required target based on a stage
programmed for 200 units). Changing the beginning and ending density
for the stage has a similar effect.
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Figure 5.6: Effect of Schedule Change During a Job
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Figure 5.7: Override Target Density

Another enhanced feature of the AccuFracPC™ software is the ability to
override the target density in PPA or SGU of the current stage or of
the whole job while it is running. To override target density, press
OYERRIBE | i the Blender Density section of the Blender windows. The
Override Target Density box (Figure 5.7) appears. Enter a new target
and select This Stage Only or Rest of Job. Press Override to send to
blender 1 or 2, depending on which blender window the button was
pressed. Otherwise, press Cancel.

Note: The target will be in the current unit. If the
Display Densities in SGU box is checked, target is in
SGU; otherwise, it is PPA.
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Overview

The second half of the blender is the blender chemical control
component. The chemical controller is programmed in parts added per
1000 gallons of the control rate. The control rate can be any rate, but
is typically the blender suction rate. Most of the major functions of
the Blender Chemical Controller are accessed and monitored from the
Blender windows.

The Blender Chemical Controller is responsible for controlling six
chemicals (four liquids and two dry). These chemicals are added to the
tub before the slurry mixture is discharged from the blender. The
purpose of the chemicals is to make the fracturing process more
efficient. One common chemical is gel, which suspends the proppant
added in the slurry mixture. This suspension creates a pathway for the
intended product (oil, gas, etc.) to move towards the surface. Other
chemicals (1) break down the slurry to water, (2) reduce the friction
as the slurry is being pumped through pipes, and (3) reduce the surface
tension of the slurry.

Setting Up a Job

A chemical job can be divided in as many as 50 segments called stages.
The stages are programmed into the controller on the Job Setup Blender
Chemicals window and are defined by two properties:

a. Volume of Stage — the length of the stage in total control
volume. For example, if stage three is programmed for 100
barrels, and the stage began at 250 barrels, it will end at
350 barrels. The time required to complete each stage depends
on the control flow rate.

b. Loading — the target rate for the stage. The value is entered
in units per 1000 gallons of control flow (suction). For
example, if the suction rate is 50 barrels per minute (BPM)
and loading is 1, the target flow rate for a liquid chemical
is 2.1 gallons per minute.

For liquid chemicals,

Target Rate = (suction rate) x (loading/1000)
= (50 bbl/min) x (42 gal/bbl) x (1 gal/1000 gal)
= 2.1 gal/min
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If the suction rate and the loading are the same for a dry
chemical, the target flow rate for a dry chemical is 2.1
pounds per minute

For dry chemicals,

(s. rate)x(load/1000)
(50 bbl/min) x (42 gal/bbl) x (1 1lbs/1000 gal)
= 2.1 lbs/min

Target Rate

To access the job setup window, click iiu in the Blender 1 - Chemical
section on Blender 1 window or in the Blender 2 - Chemical section on
Blender 2 window.

Note: Both Blender 1 and Blender 2 share the Blender
Chemical Job Setup window. Thus, only one job setup
window is shown at a time. The window title displays
the active blender.

For each stage of each chemical tab, the operator enters the volume in
barrels and loading. For liquid chemicals, loading is in gallons of a
chemical per 1000 gallons total volume. For dry chemicals, loading is
in pounds of a chemical per 1000 gallons total volume.

Note: Volumes for the 6 chemicals can be set
simultaneously by using the Set All Volumes button.
Click the Set All Volumes button after entering volume
settings for Chemical 1. The AccuFracPC™ software
will duplicate the Chemical 1 volume settings for
Chemical 2 through 6.
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Figure 6.1: Blender Chemical Job Setup

You can enter a name for each chemical in the Description field. The
chemical can be Disabled or setup as a Liquid or Dry chemical. When
Dry is selected for a chemical, the Bulk Density and the Delivery
Efficiency of the dry chemical must be entered to obtain the rate in
terms of pounds per minute. The Total Volume field displays the
summation of the volume of the stages for a chemical. The Average
Loading field shows the average loading of a chemical.

Average Loading is calculated as follows: (Refer also to Figure 6.1):

Average Loading = ((100x1)+(500x0.5)+(1000x0.25))/(100+500+1000)
= 0.375 parts/1000 round off to 0.38 parts/1000

After all parameters have been entered, press Set to send to the
equipment, overriding the current job.

Note: A confirmation message must appear in order for
the equipment to accept the settings.

You can save the current job to a file, or open a previous job. You
must press Set to send the previous job to the equipment.

Setting Up the Hardware

The blender chemical controller allows configuration of the input
frequencies, average counts, PID controller variables, and calibration
coefficients. These values are changed in the Hardware Settings
window. Figures 6.2a and b show the hardware settings for the blender
chemical. To access the Hardware Settings window from the Blender
windows, click # in the Blender Chemical section.
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Note: Both Blender 1 Chemical Control and Blender 2
Chemical Control share the Hardware Setup window.
Thus, only one Hardware Setup window is shown at a
time. The window title displays the active blender.

Table 6.1 shows the input/output channels being used on the blender
chemical controller.

Table 6.1: Input/Output Used of Blender Chemical Controller
Component Frequency Input Analog Input Analog Output
Chemical 1 1 - 1
Chemical 2 2 - 2
Chemical 3 3 - 3
Chemical 4 4 - 4
Chemical 5 5 - 5
Chemical 6 6 - 7
Analog Suction - 6 -

[# Hardware Settings - Blender #1 Chemicals =10 =]
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Figure 6.2a: Blender Chemical Hardware Setup - Chemicals
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Chemicals

Each chemical has a digital input associated with it. The state of the
input determines whether the chemical is in automatic or manual mode.
Normally, the switches are on the blender unit panel. When the switch
for a particular chemical is in manual mode, the Blender Chemical
Controller does not try to control it. We will discuss setting up
Chemical 1. The rest of the chemicals are setup in the same manner.

The Frequency Input channel of the chemical must be setup in order to
read its flow rate. Please refer to Configuring the Frequency Inputs
in Section 4.3.

Note: The Autoscale Current Value field is in gallons
per minute.

The Current Value shows the flowrate of chemical 1 in gallons per
minute (GPM). The Chemical 1 Input Curve tab displays graphically the
characteristics of the frequency input channel. The Target field
displays the expected flow rate in GPM of chemical 1 for the current
stage when a job is running.

The Low Limit setting is the threshold value for the minimum
engineering unit (EU) setting. The High Limit is the threshold value
for the maximum EU setting. Both limits are in gallons per minute
(GPM) .

Note: The chemicals will flow at the low limit when
the target is lower than the low limit set. The
chemicals will flow at the high limit when the target
is greater than the high limit set.

The coefficients apply to the analog output of chemical 1. The
Chemical 1 Output Curve tab shows graphically the characteristics of
the analog output.

Note: All coefficients, except Coefficient 1, are
zeros. Coefficient 1 must be 40.95. This tells the
controller to output its full range.

The Average Counts field next to the coefficients tells the process how
many readings are used to acquire an average value. A value of 5 is
sufficient.

Note: Increasing Average Counts will reduce the effect
of noise on the value. A large Average Counts will
result in a slowed system response.
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Chapter 6 Blender Chemical Controller

The DAC Output field is for diagnostic purposes. It varies from 0 to
4095. It tells the operator how hard the controller is working to
stroke the chemical 1 pump.

Once the stages for chemical 1 and its hardware are setup, you should
do a test run in order to tune chemical 1. The operator must enter Kp,
Ki, and Kd values in order to make the Current Value match the Target.
The operator can use the PID Loop Response graph to track the measured
and target values while tuning. Go to Section 3 for PID overview and
tuning.

Analog Suction

Analog suction uses an analog input channel on the blender chemical
controller. The Current Value displays in barrels per minute (BPM)

Note: Min-Scale Reading and Max-Scale Reading must be
entered in BPM.

To configure the analog input channels, see Configuring the Analog
Inputs in Section 4.3.

Hardware Settings - Blender #1 Chemicals ;IEILI

Chemical 1 | Chemical 2 | Chemical 3| Chemical 4 | Chemical 5| Chemical 6 | Suction Analog Suction

Ao i — Autoscale
Counts Coefficient 0

n 10,00000000000 Min-Scale Reading  ADC Counts

Input ADC Counts Coefficient 1

Coefficient 2

%3] 0.00000000000 MaxSoale Readng  ADC Counts
0,00 -:I
Coefficient 3
] 0.00000000000

Engineering Units

200 400 600 80D 1000 1200 1400 1600 1800 2000 2200 2400 2500 2800 3000 3A0 00 M0 W00 4095
Input DAL Counts

Figure 6.2b: Blender Chemical Hardware Setup - Chemicals

Operations

Once the stages are programmed and the hardware is setup for all the
chemicals, the job can run. While the job is running, it can be
monitored or stages can be modified.
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Running and Modifying a Running Job

All of the job control functions can be executed from the System
windows or the blender detail window. For a detailed description of
running a job, refer to Chapter 5: Blender Density Controller in this
manual.

Changes can be made to a job that is currently executing by editing
individual stage values. If changes are made to stages that have not
yet run, they will take effect when the stage does run. If the length
of a stage is changed, it will affect the end of the job value. Changes
to the current stage will take place immediately. If a

ramp stage is changed in the middle of a running job, the target will
immediately go to where it would have been had the stage been
programmed that way originally. To make changes to chemicals during a
job, refer to Setting Up a Job in Section 6.1.

Another enhanced feature of the AccuFracPC™ software is the ability to
override the target concentration (loading) of the chemicals for the
current stage or for the rest of the job while it is running. To
override the target concentration, press %" in the Blender Chemical
section of the Blender windows. The Override Target Concentration box
will display (Refer to Figure 6.3). Select a chemical to change from
the list on the left side of the box. Enter a new target and select
This Stage Only or Rest of Job. Press Override to send to the blender
or Cancel to end without sending changes.

OVERRIDE TARGET CONGENTRATION |

& 0ld Target
® Chemical 1 Ii
0.000
" Chemical 2 e :
. Mewy Target
Emical
I 0.000
& Chemical 4 -
o :
Chenmical & £ Thiz Stage Only Cancel
% Festof Job

Figure 6.3: Override Target Concentration - Blender Chemical

Note: Target is entered in gallons per 1000 gallons of
suction for liquid chemicals and pounds per 1000
gallons of suction for dry chemicals.
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Overview

Most of the major functions of the Chemical Additive System (CAS) are
accessed and monitored from the Blender windows and the CAS window.
The AccufracPC™ can be connected to a CAS unit that has up to twelve
chemicals. The CAS unit described here contains only six chemicals.

Setting Up a Job

Setting up a job on a CAS Unit is exactly the same as the Blender
Chemical Controller. Refer to Section 6.1 for more details.

To access the job setup window, click A in the CAS 1 section on the
Blender 1 window or in the CAS 2 section on the Blender 2 window.

[& Job Setup - CAS 1 Chemicals 1 - 6 =100 x|

Chemical 1 | Chemical 2 | Chemical 3 | Chemical 4 | Chemical 5 | Chemical B

Description
Vohmebbl - Lol [Cherrical 1 Disabled |

0.00] 0.000 Job Characteristics

0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

4‘0 5‘0 BID TID SID
Wiolumne

Diry Chermicals Orly

0.00 0.000 Bulk Diensity Delivery Efficiency  Total “oluma  Awerage Loading
0.00 0.000) | | 0.00 stz | 0.000000 faey | 000 sl | 0.00 pats/1000

Figure 7.1: CAS System Job Setup

For each stage of each chemical tab, the operator enters the volume in
barrels and loading. For liquid chemicals, loading is in gallons of a
chemical per 1000 gallons suction total volume. For dry chemicals,

loading is in pounds of chemical per 1000 gallons suction total volume.

Note: Volume for Chemicals 1 through 6 can be set
simultaneously by using the Set All Volumes button.
Click the Set All Volumes button after entering volume
settings for Chemical 1. The AccuFracPC™ software
will duplicate the Chemical 1 volume settings for
Chemicals 2 through 6. You will receive a
confirmation message after the equipment accepts the
parameters.

Stewart & Stevenson Services, Inc. 51

U.S. Well - Exhibit 2101
Liberty v. U.S. Well - IPR2024-01274
Page 61 of 247



Chapter 7 Chemical Additive System Controller

Setting Up the Hardware

The CAS System controller can control up to five chemicals. The CAS
controller allows configuration of the input frequencies, average
counts, PID controller variables, and calibration coefficients. These
values are changed in the Hardware Settings window. Figure 7.2 shows
the Hardware Settings window for the CAS System. It can be accessed

from the Blender windows by clicking # in the CAS section.

Note: Both CAS 1 and 2 share the Hardware Setup
window. Thus, only one Hardware Setup window is shown
at a time. Its title displays the active CAS system.

Table 7.1 shows the input/output channels used on the CAS controller.

Table 7.1: Input/Output Used of CAS Controller

Component Fr?ggﬁzcy Analog Input Analog Output
Chemical 1 1 - 1
Chemical 2 2 - 2
Chemical 3 3 - 3
Chemical 4 4 - 4
Chemical 5 5 - 5
Chemical 6 / 6 _ _
Suction

Analog Suction - 6 -
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Hardware Settings - CAS 1 Chemicals 1 - 6

ical 5 | Chemical 6 | Suction | Analog Suction

Average
Counts Coefficient 0 fiverags

! I 0.00000000000 Courts

High Limit, ELI
1] M
Input Frequency, Hz gal/min I 0.000) 78—

Coefficient 1
0.00000000000 DAC Output

I 0,000 ="

K. - Factor (L Lt L Coefficient 2

0.000000000 = 0.00000000000

Target, EU

Autoscale Curent Value, ELI Coefficient 3

0.000 Autoscale K-Factar l 0.00000000000

Chemical 1 Input Curve I FID Loop Hespansel
100-

a0-

20-

70-

E0-

50~

40-

Engineering Units

4dUU EdUU EdUU ‘IEIEIUEI 1ZEIEIEI 14EIUEI ‘IEEIUEI ‘IEEIUEI
InpLt Fregquency

Figure 7.2: CAS Hardware Setup Window

Chemicals

The procedure for setting up the hardware settings for each chemical is
similar to the procedure provided in Section 6.3.

Suction

The procedure for setting up the CAS suction is similar to the
procedure provided in Section 5.4: Suction and Discharge.

Operations

After the stages are programmed and all the hardware is setup, you can
setup the tub level. This involves calibrating the tub level sensor
(see Configuring the Analog Inputs in Section 4.4) and tuning the PID
on the tub level control (see Controller Tuning in Section 3.4).

Note: The AccuFracPC™ software does not monitor or
control the tub level and its target set point. This
can only be done on the unit.

Once everything has been setup, the job can run. While the job is
running, it can be monitored or stages can be modified.
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Running a Job

All of the job control functions for the CAS can be executed from the
Blender windows (Figure 1.1 and 1.2). To run a job, use the control
buttons on the Blender windows. A brief explanation of each button is
listed below.

Start - In CAS 1 section of Blender 1 window, the software
starts the programmed job on CAS 1. In CAS 2 section of
Blender 2 window, the software starts the programmed job
on CAS 2.

Abort - 1In CAS 1 section of Blender 1 window, the software stops
the programmed job on CAS 1. In CAS 2 section of
Blender 2 window, the software stops the programmed job
on CAS 2.

Hold - In CAS 1 section of Blender 1 window, the software halts
the programmed job on CAS 1 at the current stage. 1In
CAS 2 section of Blender 2 window, the software halts
the programmed job on CAS 2 at the current stage.

Note: Once Hold is pressed, the button will change to
Resume. Press Resume to continue the programmed job.

In the Hold state, the end volume of the current stage
and the end volume of the job for each chemical
increases as the suction total increases. Once Resume
is pressed, the end volume of the current stage and the
end volume of the job for each chemical stop increasing.
The effect is similar to Figure 5.4.

Next - In CAS 1 section of Blender 1 window, the software moves
the job to the next programmed stage on CAS 1. In CAS 2
section of Blender 2 window, the software moves the job
to the next programmed stage on CAS 2.

Next stage shortens the current stage total and the
total volume of the job for each chemical. The effect
is similar to Figure 5.5.

Modifying a Running Job

Changes can be made to a job that is currently executing by editing
individual stage values. If changes are made to stages that have not
yet run, they will take effect when the stage does run. If the length
of a stage is changed, it will affect the end of the job value. Changes
to the current stage will take place immediately. If a ramp stage is
changed in the middle of a running job, the target will immediately go
to where it would have been had the stage been programmed that way
originally. To make changes to chemicals during a job, refer to
Setting Up a Job in Section 6.1.

Another enhanced feature of the AccuFracPC™ software is the ability to
override the target concentration (loading) of the chemicals for the
current stage or of the whole job while it is running. To override the
target concentration, press | "™ ipn the CAS section of the Blender
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Chapter 7 Chemical Additive System Controller

windows. The Override Target Concentration box will display (Refer to
Figure 7.3). Select which chemical you want to change. Select a
chemical to change from the list on the left side of the box. Enter a
new target and select This Stage Only or Rest of Job. Press Override
to send to CAS 1 or 2 or Cancel to end without sending changes.

. =101 %]
OVERRIDE TARGET GONCENTRATION |
& Chemical 1 LA
¢ Chemical 2
¢ Chemical 3
¢ Chemical 4
¢ Chemical 5 £ Thig Stage Only Cancel
&8 Festof.Job

Figure 7.3: Override Target Concentration — CAS

Note: Like the Blender Chemical Controller, the target
is in gallons per 1000 gallons of suction for liquid
chemical and in pounds per 1000 gallons of suction for
dry chemical.
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Chapter 8 AccuFracPC™ Details

Overview

When all of the equipment is connected properly and communications are
established, the software receives data from the six pieces of
equipment and up to four additional inputs. The data can be
manipulated, monitored, or recorded per the operator’s specification.
Table 8.l1la shows the data coming in from one blender; Table 8.1lb shows
data coming in from one CAS; Table 8.l1c shows data coming in from one
DAS and the 6 calculated values; and Table 8.1d shows up to four
additional comport inputs. These inputs are ASCII data streams.

Table 8.1a: Available Source Data
Blender
Chemical Controller Density Controller

Suction Rate ACC Speed Chemb6 Stage ADC Pressure 1 ADC
Suction Total ACC | Target Cheml % Complete ADC Pressure 2 ADC

% Complete ACC Target Chem2 Suction Rate ADC Measured Tub Level
Stage Cheml Target Chem3 Suction Total ADC Target Tub Level
Stage Chem2 Target Chem4 Discharge Rate ADC Stage % Complete
Stage Chem3 Target Chemb Discharge Total ADC Tub Auto/Manual
Stage Chem4 Target Chem6 All Sand Rate Proppant SGU
Stage Chemb Conc Cheml All Sand Total Fluid SGU

Stage Chem6 Conc Chem2 Measured Density Current Stage

Volume

DAC Cheml Conc Chem3 Target Density Programmed Stages
DAC Chem2 Conc Chem4 Ratiometric Density

DAC Chem3 Conc Chemb Target Sand Total

DAC Chem4 Conc Chemb6 % Augerl

DAC Chemb Target Conc Chl % Auger2

DAC Chemb6 Target Conc Ch2 % Auger3

Total Cheml Target Conc Ch3 Speed Augerl

Total Chem2 Target Conc Ché Speed Auger2

Total Chem3 Target Conc Ch5 Speed Auger3

Total Chem4 Target Conc Ché6 Sand Rate Augerl

Total Chemb AIN1 ACC Sand Rate Auger?

Total Chemb6 AIN2 ACC Sand Rate Auger3

Rate Cheml AIN3 ACC Sand Total Augerl

Rate Chem2 AIN4 ACC Sand Total Auger2

Rate Chem3 AINS5 ACC Sand Total Auger3

Rate Chem4 AIN6 ACC Target RPM Augerl

Rate Chemb AIN7 ACC Target RPM Auger?2

Rate Chem6 AIN8 ACC Target RPM Auger3

Speed Cheml Target Sand Augerl

Speed Chem?2 Target Sand Auger2

Speed Chem3 Target Sand Auger3

Speed Chem4 End of Stage ADC

Speed Chemb End of Job ADC
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Inline Density

Inline Pressure

Channel 15

Channel 16

Table 8.1b: Available Source Data
CAS
Suction Rate DAC Cheml0 Speed Chemb Conc Cheml2
Suction Total DAC Chemll Speed Chem6 Target Conc Chl
Base Rate 2 DAC Cheml2 Speed Chem7 Target Conc Ch2
Base Total 2 Total Cheml Speed Chem8 Target Conc Ch3
% Complete Total Chem2 Speed Chem9 Target Conc Chi4
Suction Rate Total Chem3 Speed Cheml0 Target Conc Chb
Suction Total Total Chem4 Speed Chemll Target Conc Ché6
Base Rate 2 Total Chemb Speed Cheml2 Target Conc Ch7
Base Total 2 Total Chemé6 Target Cheml Target Conc Ch8
% Complete Total Chem7 Target Chem?2 Target Conc Ch9
Stage Cheml Total Chem8 Target Chem3 Target Conc ChlO0
Stage Chem2 Total Chem9 Target Chem4 Target Conc Chll
Stage Chem3 Total ChemlO Target Chemb Target Conc Chl2
Stage Chem4 Total Chemll Target Chemb6 AIN1
Stage Chemb Total Cheml2 Target Chem7 AIN2
Stage Chem6 Rate Cheml Target Chem8 AIN3
Stage Chem?7 Rate Chem2 Target Chem9 AIN4
Stage Chem8 Rate Chem3 Target Cheml0 AINS
Stage Chem9 Rate Chem4 Target Chemll AING6
Stage Cheml0 Rate Chemb Target Cheml?2 AINT7
Stage Chemll Rate Chem6 Conc Cheml AINS
Stage Cheml2 Rate Chem7 Conc Chem2 AINS
DAC Cheml Rate Chem8 Conc Chem3 AIN10
DAC Chem2 Rate Chem9 Conc Chem4 AIN11
DAC Chem3 Rate ChemlO Conc Chemb AIN12
DAC Chem4 Rate Chemll Conc Chemb6 AIN13
DAC Chem5 Rate Cheml2 Conc Chem7 AIN14
DAC Chemb6 Speed Cheml Conc Chem8 AIN15
DAC Chem7 Speed Chem?2 Conc Chem9 AIN16
DAC Chem8 Speed Chem3 Conc ChemlO0
DAC Chem9 Speed Chem4 Conc Chemll
Table 8.1c: Available Source Data
DAS Virtual

Channel 1 Countdown Total 1

Channel 2 Countdown Total 2

Channel 3 Blender 1 Prop Total

Channel 4 Blender 2 Prop Total

Channel 5 Inline 1 Prop Total

Channel 6 Inline 2 Prop Total

Channel 7

Channel 8

Channel 9

Channel 10

Channel 11

Channel 12
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Table 8.1d: Available Source Data

Input ASCII Data Stream
Input 1 Input 2 Input 3 Input 4
Input 1 Data 1 Input 2 Data 1 Input 3 Data 1 Input 4 Data 1
Input 1 Data Input 2 Data 2 Input 3 Data Input 4 Data
Input 1 Data 3 Input 2 Data 3 Input 3 Data 3 Input 4 Data 3

N
N
N

Input 1 Data Input 2 Data Input 3 Data Input 4 Data
63 63 63 63
Input 1 Data Input 2 Data Input 3 Data Input 4 Data
64 64 64 64

Setting Up Channels

From the data in Table 8.1a, b, ¢, and d, you can assign one source
data to one channel or you can a assign a channel as a math channel.
You can setup a maximum of 500 channels in order to monitor,
manipulate, and record.

To access the channel setup window, click A and select Channel Setup.
Figure 8.1a appears.

Channel Setup

Channel Setup

Other Tasks Select a channel to setup Current Yalue
0.00
Export Channel 1
List
Enter the description and units
Description | Channel 1
Units | Units

Select a data source

(% AccuFrac /O Point Select /O Point

™ Math Calculation §

" MNone {lgnore this channel)

Figure 8.la: Channel Configuration

Source Data

To assign data to one of the 500 channels, click ChannBl1and select the
desired channel.
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Channel Setup T
-

Input 3_Data 10
Channel Setup Input 3_Data 11
Input 3_Data 12
Input 5_Data 13

Other Tasks Select a channel to setup Eurei Wl Input 3_Data 14
Input 5_Data 15

. ; Channel 1 0.00 Input 3_Data 16
Export Channel ot 5 Dot 17

List Input 3_Data 18
Enter the description and units Inpuk 5_Data 19

Input 3_Data 20

Description | Channel 1 Inpuk 3_Data 21

Input 3_Data 22

Units | Units Input 3_Data 23

Input 3_Data 24
Input 3_Data 25

Input 3_Data 26
Select a data source | Input 3_Data 27

. el o Input 3_Data 28
& AccuFrac IO Point Selet' "o -

Input 3_Data 29

" Math Calculation Chst e 3 Bl 30
Data Acquisition 1 Input 3_Data 31

¢ None {lgnore this channsl) Blendsr 2 Input 3_Data 32
CAS 2 Input 3_Data 33

Daka Acquisition 2
irkual

Com Data 1
Com Data 2
Cor 3
Com Data ¢

Input 3_Data 34
Input 3_Data 35
Input 3_Data 36
Input 3_Data 37
Input 3_Data 35
Input 3_Data 39
Input 3_Data 40
Input 3_Data 41
Input 3_Data 42
4

Bl v v v v v v v v~

Figure 8.1b: Channel Configuration

Then select the data source as shown in Figure 8.l1b. The figure shows
the description, unit, and current value of the selected channel. You
can enter your own description and unit.

Note: Notice ComData 1, 2, and 4 are grayed out. This
means that it is not setup as an input or there is no
data coming in.

8.3 Math Channels

To assign one of the 500 channels as a math channel, click Ghamell ang
select the desired channel. Next, check the Math box. The Math Setup
button will be enabled and the Select Data Source button will be
disabled. After Selecting Math Setup, the Math window appears (Refer
to Figure 8.2).
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Math - Stewart & Steyenson Data Acqui B o [ B |

|»

| Cancel '| ak 'l Help '

Enter the mathematical exgression far Channel 14:

athematical expressions may contain the following:

Fieal Humbers Channel Spmbols Operators Functions
rhi + Addition time
nf chz - Subtraction tatal [ x]
ta = Multiplication aroup_total [eh x]
ok ¢ Division
chl28 [] Paentheses
Avwailable channel symbals & descriptions:
chl  Rate Chemd ACCI chl?  Channel 17 ch33  Channel 33 chdd  Channel 43
chi Lhannel 2 chld  Lhannel 18 chid  Lhannel 34 chal  Channel 50
chd  Channel 3 ch13  Channel 19 ch3s  Channel 35 chBl  Chantinel 51
ch4  Channel 4 ch20  Channel 20 ch36  Channel 36 chB2  Channel 52
chd  Channel 5 ch21  Channel 21 ch3?  Channel 37 chb3  Channel 53
chE  Channel B ch22  Channel 22 ch38  Channel 38 chB4  Channel 54
ch/ LChannel ¢ chd3  Lhannel &3 ch3d  Lhannel 33 ch55  Channel 55 il
chd  Channel 8 ch24  Channel 24 chd0  Channel 40 chBE  Channel 56
rhA Channel 3 rh?f Channel 2R rhd1  Channel 41 chS7  Channel 57
chll  Channel 10 ch26  Channel 26 chd2  Channel 42 chb8  Channel 58
chl1l  Channel 11 ch2?  Channel 27 chd3d  Channel 43 chB3  Channel 53
chlZ  Lhannel 12 chZd  Lhannel 23 chdd  Lhannel 43 chb0  Channel 60
ch13  Channel 13 ch2d  Channel 23 chd5  Channel 45 ch&l  Channel 61
rhld  Channel 14 rhAN Channsl 30 rhdR Channel 4R chE2  Channel 62
chlS  Channel 15 ch31  Channel 31 chd?  Channel 47 chB3  Channel 63
ch16  Channel 16 ch32  Channel 32 ch43  Channel 48 ch&4  Channel 64
GhE  Channel £5 | [ cét Charmeigt | [ a7 channel 7 | [ st Chamnel 112 | =

Figure 8.2: Math Setup Window

Enter your mathematical expression and select OK.

Note: Use HELP to see examples of mathematical
expressions. When setting a math channel as a total,
divide by 60 in order to calculate minutes.

To save and load the channel setup, refer to Section 2.3 (Saving and
Loading Communication Setup) .

Note: Load Setting initializes all totals setup by a
math channel to zero.

File Management

The AccuFracPC™ software allows you to record, play, edit, graph, and
delete a file containing these 500 channels. To access the file manage
features click &2 and make your selection.

Pre Recording

Before recording the operator needs to configure which channels are to
be recorded by selecting choose recorded channels under the file
management tab. This will open the channel recorder setup window,
allowing the operator to add and remove desired channels.
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Channel Recorder Setup

Recorded Channels

1 — empty — i

| b

o]

I l

Figure 8.2b: Channel Recorder Setup Window

Recording

When New is selected, the software begins recording data for the
current job in a new file. Depending on what channels you select the
AccuFracPC™ software will record the selected channels at one-second
intervals. The system will prompt for a filename. Enter a filename for
the recording session. It will be in a comma separated variable file
format (*.csv). Then click OK.

Note: File type *.csv can be opened with Microsoft
Excel.

The Append selection allows you to append new data generated by the
AccuFracPC™ software to an existing file. The software will prompt you
for the file.

While recording, you have the ability to stop or pause a recording
session. The software will prompt you before stopping.

Playing

The Replay selection allows you to view saved data through the
AccuFracPC™ software. The software will display the recorded data on
the Monitor Screen. It will prompt you for a file in which to replay.
When the software is finished replaying the file, it will notify you
that the data display is returning to online (live) data display.

Graphing
The Graph provides access to graphs of saved data. The software

prompts you for the file in which to graph. The AccuFracPC™ software
uses the Monitor window to graph the saved job data.
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Deleting

The Delete option permanently deletes files from the system. The

software will prompt you for the file to delete.

Note: This will permanently delete your file. It will

not be in the Recycle Bin.

Editing

The Edit selection allows you to edit saved data. The software will
prompt you for the file to edit. Figures 8.3a and 8.3b show the Edit
Data screen.

The Edit Data screen graphs the data being edited on the grid above the
data display. To edit a data element, double click on the cell
containing the data in the lower section of the screen as illustrated.

Edit - Stewart & Stevenson Data Aquisition B =100l
5.47- D Measured Density hd
600- L
4.00- Minimum 0.28 wval| 41 Go
M aximum 5.47 wyal | 940 Go

3.00-

Mean 275 L
Statistics

200-

1.00-

0.28-;
i}

200 100 500 200 10001083

" Cursors

Date Tirne:
05-15-2001 | 12:49.07
05-15-2001 12:49:08
05-15-2001 | 12:49:09
05-15-2001 12:49:10
05-15-2001 | 12:49:11 284519
05-15-2001 12:49:12 204577
05-15-2001 | 12:4913 0.54

Discharge Tatal Measured D Channel 5 Channel
2842.94
294362
2844.04

2944 61

Discharge Rate
3252 0.31 0.3 0.00 0.00
32.61 0.30 0.30 0.00 0.00
3253 0.31 0.3 0.00 0.00
3262 0.20 0.30 0.00 0.0
3254 0.31 0.3 0.00 0.00
3262 0.2 0.1 0.00 0.0o
3251 0.30 0.30 0.00 1.00

05-15-2001 12:49:14 1.09 3263 0.1 0.1 0.00 1.00

05-15-2001 | 12:4915 1.65 3252 0.30 0.30 0.00 1.00

. | 2l

Diouble-click to edit data
oK |

Measured Dengity

== R = (S S P U I Y

Fow | 0 g

Figure 8.3a: Edit Data Screen

To trim a data range, first turn on the data cursors by clicking the
radio button next to the word Cursors located just below the grid.

This will display the cursors on the graph as illustrated. Use the
cursors to remove data ranges from the data file.
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dit - Stewart & Stevenson Data Aquisition B _|E||5|
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Date Time Digcharge Total Dizcharge Rate Measured D Measured Dienszity Channel & Channel
0 |[05-15-2001 | 12:49:07 2843294 32.52 0.31 0.31 0.00 0.00
1 05-15-2001 12:49:08 294352 325 0.30 0.30 0.00 0.00
2 | 05-15-2001 | 12:49:08 284404 32.53 0.31 0.31 0.00 0.00
a 05-15-2001 12:49:10 294467 3252 0.30 0.30 0.00 0.00
4 | 05-15-2001 | 1Z2:49:11 284514 32.54 0.31 0.31 0.00 0.00
5 | 05-15-2001 | 124312 294577 3252 0.31 0.31 0.00 0.00
E | 05-15-2001 | 124313 054 3241 0.30 0.30 0.00 1.00
7 | 05-15-2001 | 124314 1.09 3263 0.31 0.31 0.00 1.00
g 05-15-2001 12:49:15 1.65 3252 0.30 0.30 0.00 1.00
4 | I
Double-click to edit data
Row | 0 | Go 2k |

Figure 8.3b: Edit Data Screen (with Cursors turned on)

Using the cursor lines, define a data range to remove. To position the
cursor lines, click and drag the lines to the data positions desired.
Use the three remove data buttons shown below.

60| ol 458
Click the left button to remove the data to the left of the range.
Click the middle button to remove the data to the right of the range.

Click the right button to remove the data between the green and red
cursor lines.

Setting Up Tags

When recording a file, you want to be able to give it a description to
in order for you to be able to identify later why it was recorded. You
may want to tag it with the customer’s name, day of the job, wellhead
name, etc. To enter the tag description before a recording session,

click ™ . Figure 8.4 appears.

Event Tag

Enter event text and select "Tag" to record

‘ Tag l ‘ Cancel l

Figure 8.4: Event Tag Window
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Enter your description and press the Tag button.
be recorded in the *.csv file.

The description will

Tabular Reports

Instead of using all 500 channels at a one-second sampling rate of the
recorded file, the tabular report feature essentially creates other
*.csv files containing only the channels and the sampling rate you pick
for analysis. To access this feature, click on =, Figure 8.5
appears. Select your source file, which is usually your original
recorded file. Once the source file is opened, the Available Data
section will be filled. Use the arrows to add or remove available data
in your tabular report. Next, select your sampling rate. Once done,
select Generate Report. The software will prompt you for a filename,
and will save your report in *.csv format.

Tabular Report Generator

i

@ o

@
Select Source File

Source File

!c:\T emphichoa csv

Columns in Report
Measured density Al
Pressure 1

Available Data

Inline Prop Rate L
Measured density

Discharge Total

Discharge Total
— empty —

R

Inline 1 Prop Total

@
E Calc Prop Total ADC1

Event Tag

D19

Pressure 1

Pressure 2

Discharge Total

Blender 1 Prop Tota

Inline 1 Prop Total
Channel 13

&l Rate Chemé CAS1 |

Figure 8.5: Tabular Report Setup

Printing

The AccuFracPC™ software creates two printing options. You can print
from a file or you can do a captured print of the Monitor window or the
FracView window. To select the print option, click <#| and make your
selection.
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Print Preview - Stewart & Stevenson Data Acquisition LI
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Figure 8.6: Print From a File

When the operator selects print from a file, the software prompts him
for a file. After choosing the file, Figure 8.6 appears. The graph
contains four plots. The operator can select the source data by
selecting the channel description at the top of the scale and a pull-
down menu appears. Make the selection and the graph updates
automatically. The operator enters the title, customer name, well
name, and date by selecting it. Another neat feature of this graphing
function is the ability to change the high and low limit on the scale
of a particular channel and the graph updates accordingly. Simply
double click on the high or low number and make the change. Once the
operator is satisfied with how the graph looks, select Print to send it
to the printer.

=10l

ﬁ Chart Information - Stewart & Stevenson AccuFrac

Title
|The Company Mame Wsll

Customer MNafne
[The Customer Name

Well Narme
[The el Name

Datel
[10182003)

Figure 8.7: Print the Current Window
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When the print current window is selected, Figure 8.7 appears. The
operator enters the title, customer name, well name, and date.
Depending on which window (FracView or Monitor) the selection was made,
the software will print the appropriate window when Print is selected.
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Overview

The drag and drop system enhances the functionality, effectiveness, and
value of the AccuFracPC™ software. Multiple-monitor support and
flexibility have been increased by the addition of four user-
configurable screens, which can be displayed concurrently, in addition
to, or instead of, the standard AccuFracPC™ interface.

While four custom screens may be displayed at any one time, the number
of different customized screens (applicable to different jobs,
processes, clients, etc.) that can be saved to disk and later recalled
is limited only by storage space.

I

Existing
DAS 433

Custom Custom

Screen #1

Screen #2

Figure 9.1: Multiple-Monitor Support

The drag and drop module is a peripheral application linked to the
AccuFracPC™ via data pipeline. The AccuFracPC™ retains all of its
original functionality while exporting real time or recorded data to
the customized screens. The custom screens may be used for display,
reporting, or analysis.

Whenever real time data is displayed on AccuFracPC™, it will also be
displayed on the drag and drop system. If a recorded file is replayed
from disk, the data will also replay on the drag and drop screens. If
a recorded file is graphed, any graphs on the custom screens will also
receive the data.

Windows and Controls

Windows are the containers onto which controls are placed. Any number
of unique processes or report-specific windows can be designed. The
collection of windows resides on the hard drive in the form of binary
.win files. All window settings such as size, location, background
color, and title bar text, as well as resident controls and their
settings, are recorded when a .win file is saved and restored when a
.win file is opened. When AccuFracPC™ starts, the last two custom
screens used (the last two .win files used) open automatically, with
their settings restored.

Window or .win files are not copy or password protected and can be
shared, distributed, emailed, or otherwise deployed like any other type
of electronic document.

Controls are the building blocks of the drag and drop system. The
different controls available are illustrated in Figures 9.2 through
9.12 below.
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Table 9.1: Windows, Controls, and Gauges

Mumenc Text
0.00
Figure 9.2: Numeric Control Figure 9.3: Text Control

Picture Button

Figure 9.4: Picture Button Control Figure 9.5: Command Button Control
Tank Thermormeter
100 " 100-
753 i 751
50 T L i
: i 50 100 &0<

253
DE

Figure 9.6: Bar Graph Controls

Gauge

Meter

25 0 75

Figure 9.7: Gauge Controls

Decaration 1 Decoration 2 Decoration 3 Decoration 4

Figure 9.8: Decoration Controls
Strip Chart

Graph

Figure 9.9: Graph Control Figure 9.10: Strip Chart Control
Bitmap
LED
o
Figure 9.11: LED Control Figure 9.12: Bitmap Control

Window Main Menu

Each drag and drop window shares the following main menu items: File,
Tools, Window, and Help.

The File menu enables you to open a saved window, create a new window,
save the current window, or send the contents of the current window to
a printer. Printing a window that has been designed in a report format,
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and loaded with data, is the primary means of report generation with
AccuFrackbC™.

When a window is printed, only the client area of the window is
printed. The frame around the window, the title bar, and the menu bar
are not included in the client area.

Stewart & Stevenson Data Acquisition
File Tools ‘Window Help

e
open. ..
Close

Save
Save As...

Prink

Figure 9.13: The Window File Menu

The Tools menu currently has just one tool, labeled Customize.
Selecting this tool toggles the drag and drop system from Run mode to
Design mode. Selecting Tools > Customize also opens the Controls
Palette. Refer to Section 9.1 for more information on the Controls
Palette.

The Window menu allows you to switch the uppermost application window
between the standard AccuFracPC™ display and the four customizable
screens.

Fila Tools | Window Help
¥ Stewart & Stevenson Data Acquisition - 1
Stewart g Stevenson Data Acquisition - 2
Stewart & Stevenson Data Acquisition - 3
Stewart & Stevenson Data Acquisition - 4
Syskem 1 - Stewark & Stevenson AcouFrac
System 2 - Stewart & Stevenson AccuFrac

Figure 9.14: The Window Window Menu

The Help menu contains a selection that opens a Help About window
containing contact information.

Controls Palette

Selecting Tools > Customize toggles the drag and drop system from Run
mode to Design mode, and also opens the Controls Palette. While in
design mode, the custom screens do not refresh with new data, although
the rest of the AccuFracPC™ application continues to operate as normal.
The custom screens may be created or modified in design mode.

The Controls Palette is a collection of all the controls that may be
used to create a custom window. Windows are designed by “dragging” and
“dropping” controls from the controls palette onto the target window.
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After a control has been dropped onto a custom window, all of its
properties, such as size, location, color, label, font,

etc., can be
modified, as described in Section 9.4.

= Display Coningls ==

Mumeric:
.00

Thermometer
1002 -]

Figure 9.15: Controls Palette

Left clicking a control on the controls palette, without releasing the
mouse button, causes the cursor to change from the default pointer to

the control cursor . The selected control’s background will highlight
as shown in Figure 9.16.

- Dizzplay Corirols &

Dacoration 4

Strip Chart

Bitmap

Figure 9.16: Selected Control with Highlight
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While holding the left mouse button, move the cursor over the target
window, and then release the button. A copy of the control will appear
on the target window.

To return to Run mode, select Tools > Customize. The controls palette
will close and the custom windows will lock.

Control Properties

While in design mode, left clicking the edge of a control will change
the cursor into a sizing arrow (Refer to Figure 9.17). While the mouse
button is held down, you can change the size of the control by dragging
the cursor.

I

Figure 9.17: Sizing Cursors

While in design mode, left click the middle of a control to change the
cursor into a hand symbol (Refer to Figure 9.18). While the mouse
button is held down, you can move the control around the window to the
desired location.

T

Figure 9.18: The Hand Cursor

There are a number of control properties in addition to size and
position that you can select at design time by right clicking on a
control. Properties vary for each type of control, and are listed
below.

Right click a numeric control to display the properties menu shown in
Figure 9.19.

MNumeric

,ﬁ
Label 4

Fank...
Background Color,..,

Precision 4

Select Data Source

Ering ko Fronk
Send to Back
Cut

Copy
Faste

Delete

Figure 9.19: Numeric Control Menu

Label refers to the text that appears above the control. 1In this case,
the label contains the text Numeric. You can move a label
independently of its owner control by dragging with the mouse. A
label’s text, font, and color can be specified, and whether the label

has a raised appearance. This is generally true for all controls with
labels.
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Murneric
’ﬁ .
Fort... Texk...
Background Colar, ., Raised

Precision

Select Data Source

Eting ko Fronk
Send ko Back
Cuk

Copy
Faste

Delete

Figure 9.20: Label Menu

Note that in addition to the label font, the font of the control itself
can also be selected. Background Color allows you to select the color
inside the Numeric Control box.

The Precision menu item allows you to select the number of digits to
display after the decimal. This is generally true for all controls
displaying numbers.

MNumeric

T Label ,

Font...
Background Color.. .

Select Data Source 1
Ering ko Front

Send to Back

Cut

Copy 1=
Paste

Delete

Figure 9.21: Precision Menu

The Channel menu item allows you to select an AccuFracPC™ channel. Data
from the selected channel is displayed in the control box. This is
true for all controls displaying channel data.

Murneric
,ﬁ
Label 4
Font. ..
Background Colar, ..

Precision L4

Bring ko Fronk
Send ko Back

Cut

Copy
Paste
Delete

Channels 1 - 100
Channels 101 - 200
Channels 201 - 300

Channels 301 - 400
Channels 401 - 500

* v v v [RJ

Figure 9.22: Channel Menu
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Bring to Front and Send to Back allow you to select which controls will
appear on top when controls overlap. This is especially useful when
using decoration or bitmap controls. This property is settable for all
types of controls.

Cut, Copy, Paste, and Delete allow controls to be copied and deleted.
This can be useful for creating groups of controls with similar
properties.

While in run mode, most of the control settings are locked. Right
clicking on a numeric control during run mode causes a smaller
properties menu to appear.

Mumeric

Precision L4

Channel L4

Figure 9.23: Numeric Properties Available During Run Mode

Text control properties settable during design mode are shown in Figure
9.24.

—

Fank...
LI

Background Colar. ..
Frarne Calar. ..

Ering ko Fronk
Send to Back

Cuk
Copy

Delete

Figure 9.24: Text Control Properties

The Text menu allows you to enter the text. Selecting Background Color
or Frame Color displays the Color Selection Preview window (shown in
Figure 9.25 with a bar graph control). Left clicking the color box on
the bottom left of the Preview window displays the color picker (Refer
to Figure 9.26). The color picker allows you to select the color of the
text’s background or the color of the frame around the text.

Color Selection Preview x|

! Color Selection

Figure 9.25: Color Selection Preview Window
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[ 1]
OOO00000O0O0000000000000000

Figure 9.26: Color Picker

During Run mode, the only property settable for a text control is the
text.

I Edit |

Figure 9.27: Run Mode Properties Menu for Text Controls

Picture button controls have the properties shown in Figure 9.28 during
design mode.

i

Label »
Button Action L]
EBring to Fronk
Send to Back

Figure 9.28: Picture Button Properties Menu

Image allows you to select a bitmap image to appear as the picture on
the button, shown in Figure 9.28 as a magnifying glass.
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Target Window allows you to select
is pressed (Refer to Figure 9.29).

Data Acquisition - 1
Ip

Bring to Front
Send to Back
Cut

Copy

Delete

the window to open when the button

Tag Event
Stark Blender & Hydration 1

Start Blender 1

Start Hydration 1

abort Blender & Hydration 1

Abort Blender 1

Abort Hydration 1

Mext Blender 1 Stage

INext Hydration 1 Stage:

Hold Blender 1 Stage

Hald Hydration 1 Stage

Resume Blender 1 Stage

Resume Hydration 1Stage.
Override Hydration 1 Target
Owerride Blender 1 Chemical Target
Override Density 1 Target
Hydration 1 Job Setup

Blender Chemical 1 Job Setup
Density 1 Job Setup

Hydration 1 Hardware Setup
Blender | Chemical Hardware Setup
Blender 1 Density Hardware Setup
Set Countdovin Total 1

Start: Blender & Hydration 2
Start Blender 2

Start Hydration 2

Abort Blender & Hydration 2
#Abort Blender 2

Abort Hydration 2

Mext Blender 2 Stage

Next Hydration 2 Stage

Hold Blender 2 Stage

Hold Hydration 2 Stage
Resume Blender 2 Stage
Override Hydration 2 Target
Override Blender 2 Chemical Target
Override Density 2 Target
Hydration 2 Job Setup
Blender Chemical 2 Job Setup
-

Figure 9.29: Button Action Menu

The only action available to picture and command buttons in AccuFracPC™
is to open a target window.

Command button properties are similar to picture buttons; with the
exception that the button’s text is selected instead of an image.
There are no properties settable for picture buttons and command
buttons during Run mode.

Bar graph controls have the design mode properties shown in Figure

9.30.

Label L4
= Font...
50 = Fill Colar...
25 é Housing Calor ...
n: Minimur. ...
Maximurm, .,
Precision L4
Select Data Source
Bring ko Front
Send to Back
Cuk

Copy
Paste
Delete

Figure 9.30: Bar Graph Control Properties
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Fill Color refers to the color below the current value of the control,
or the color of the liquid in the tank shown above. Housing Color is
the color above the current value, or the color of the empty portion of
the tank shown above.

Minimum and Maximum refer to the lowest and highest values displayed on
the bar graph.

Bar graph properties settable during Run mode are shown in Figure 9.31.

Tank

Mimiraurm. ..
Maximum, ..

Precision 4

Select Daka Source

Figure 9.31: Bar Graph Run Mode Properties

Gauge control properties available during Design and Run modes are
similar to the bar graph properties, with the exception that Needle
Color and Background Color replace Fill Color and Housing Color.

Decoration controls are useful for grouping together controls that have

a logical association with one another. The Design mode properties
available to decoration controls, shown in Figure 9.32, require no
further explanation. There are no Run mode properties available for

decoration controls.

Calar...

“="  Bring ko Fronk
Send to Back

Cut
Caopy

Delete

Figure 9.32: Decoration Control Properties
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Graph controls have the Design mode properties shown in Figure 9.33.

Gragh

il . Background Color...
LI Graph Area Color...
Grid Color...

Font...

K-Pxis L4
-Axis L4
Second Y-Axis L
Traces L2
Reset

Bring to Front
Send to Back

Cut
Copy

Delete

Figure 9.33: Graph Control Properties

The Background Color is that part of the graph shown above colored
gray. Graph Area Color and Grid Color require no further explanation.

The x-axis has the properties shown in Figure 9.34 below.

Graph
im-— .
Label 4
m-
- Background Color ...
- Graph Area Calor...
] arid Colar ..,
L T TR |
0O 2 @ 75 Fant

4 Capkion,. .
B »
D Log Scale
Second Y-Axis 4
—————  putoscale
Traces 4 -
Minimurn. ..,
R‘eset— Maximum. ..
Ering ko Front Precision k
Send to Back
Cut
Copy
Paste
Delste

Figure 9.34: X-Axis Properties

Caption allows you to select text to be displayed under the x-axis.
Log Scale toggles the x-axis scale from linear to logarithmic.
Autoscale toggles the x-axis minimum and maximum values from manual to
automatic. If either a Minimum or Maximum value is entered, Autoscale
will be deselected.
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The Y-AXiS properties are identical to those of the x-axis.

A graph control can have up to four different simultaneous Traces or
plots. The Traces menu item allows you to select the source data
channel and color for each of the four available traces.

During Run mode the graph menu contains the properties shown in Figure
9.35.

Gragh
o=
0
50—
:“ Hedris »
o ¥-ds »
& & SecondY-Axis L2
Traces L4
Print

Reset

Figure 9.35: Run Mode Graph Properties

During Run mode, there are two additional x-axis properties available.
These are Use Time for X-Axis and X-Axis Channel. 1If a data channel is
selected for the x-axis, Use Time for X-Axis will be automatically
deselected.

Caption...
Log Scale
Autoscale

MinirLm. ...
Print Paximum, .,

o= Second Y-Axis 3

Traces 4

Reset Precision L4

¥ Use Time For K-fuds
Chanined »

Figure 9.36: Run Mode X-Axis Properties

Strip charts differ from graphs in that they scroll a fixed number data
points across the chart area. Whereas graphs are the primary trending
controls in AccuFracPC™, strip charts are useful for displaying short-
term trends as opposed to long-term historical data. Strip chart
controls have the Design mode properties shown in Figure 9.37.
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Strip Chart

Label 4

Background Color...
Graph Area Colar ...

Grid Calar ...

Font. ..

W-Bxis 4
Y-fixis 4
Traces 4

Paints Per Screen...
Reset

Eting ko Fronk
Send ko Back

Zuk
Capy

Delete

Figure 9.37: Strip Chart Properties

The x-axis of a strip chart represents time in seconds. There is only
one property settable for a strip chart x-axis, its Caption. For the
y-axis, Caption, Minimum, Maximum, and Precision may be set.

Points Per Screen refers to the number of data points displayed on one
screen. A strip chart with a small number of points per screen will
scroll faster than a chart with a large number of points per screen.

During Run mode the settable strip chart properties are those shown in

Figure 9.38.

Strip Chart
100 —
=
-
= H-Axis L4
s -dis L4

o Traces L4
Paints Per Screen...

Reset

Figure 9.38: Run Mode Strip Chart Properties

LED controls can be one of three different indicator types. They can
show that the AccuFracPC™ is online (AccuFrac data is live), or that
AccuFrac recording is in progress, but the main use of the LED control
is as an alarm indicator. The properties for the LED control are shown
in Figure 9.39.
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LED

Indicator Type 4
Label 4
OFF Color...

ON Calar,.,

ON Valug...

Select Data Source
Orline Status r
Bring ko Front

Send to Back

Cut

Copy
Paste
Delete

Figure 9.39: LED Control Properties

Indicator Type allows you to select Alarm, Recording In Progress, or
Online Status. The OFF Color will be displayed whenever the value of
the control is less than the ON Value. The ON Color will be displayed
whenever the value of the control is equal to or greater than the ON
Value. This provides an LED over range alarm. By reversing the on and
off colors, it is also possible to have an LED under range alarm for
signals that are too low.

While in Run mode the settable properties are those shown in Figure

9.40.

LED

‘ ON Yalue, ..

Seleck Data Source
Online Status »

Figure 9.40: LED Run Mode Properties

Bitmap controls allow you to place digital images onto the customized
screens. These can be useful for displaying company logos or pictures
of the equipment being monitored. The bitmap Design mode properties
are shown in Figure 9.41. 1Image files must be copied to and loaded
from the AccuFracPC™ application directory. There are no settable
bitmap Run mode properties.

More uses for the bitmap control can be found in Section 9.6.

Bitmap

Label L4
¥ Show Frame

Image. ..

Bring to Fronk
Send ko Back

Cut
Copy

Delete

Figure 9.41: Bitmap Control Properties
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Window Properties

Right clicking a window’s background area during Design mode allows the
selection of the properties shown in Figure 9.42. Color allows you to
select the background color of the window, and Title allows you to
select the text used in the window title bar.

There are no Run mode settable window properties.

Colar, ..
Title .

Figure 9.42: Window Properties

Window Design Strategies, Tips, and Tricks
General Guidelines

Limit the number of predominant colors on a window to three or four.
Too many colors can make a window appear cluttered and make the window
hard to read.

Limit the number of different fonts and font sizes on a window to three
or four. Too many fonts and sizes can make a window appear unorganized
and cluttered.

Light-colored backgrounds are less reflective and produce less glare
than darker colored backgrounds.

Use Copy and Paste to create collections of controls that are similar
in appearance.

Use decorations to group controls that have logical associations with
one another together on the screen.

Groups or lists of 7 or fewer controls or items are easier to use than
long lists or lots of controls.

Important or critical data should be larger or otherwise more prominent
than less important or non-critical data.
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Chapter 9 The Drag and Drop System

Windows for Data Acquisition and Process Monitoring

Images of the equipment being monitored imported with the bitmap
control make for easy to read, visually effective windows.

e e

00 BPM | 000 PPA

Figure 9.43: Equipment with Numeric Controls

Use the transparent color. The color picker has a selection labeled
“I” for transparent. Refer to Figure 9.45 for an example of transparent
color.

el | | [ ][]

Figure 9.44: Transparent Selection on Color Picker

This text does nat have
a transparent background.

This text has a transparent
background and frame.

Figure 9.45: Transparent Text Control
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Chapter 9 The Drag and Drop System

Use the transparent color and bitmap controls to create custom
controls. Figure 9.46 shows a default gauge and a custom gauge.

Standard Gauge Custom Gauge

Figure 9.46: Default Gauge and Custom Gauge
The steps followed in making the custom gauge shown above are as
follows:
1. Create a gauge on a window.

2. Use the Print Screen button to copy the window contents to the
clipboard.

3. Using a bitmap editor like Microsoft ® Paint, paste the
clipboard contents to a bitmap.

4. Erase (paint white) the bitmap gauge’s numbers, needle, and
hash marks. You should now have a white circle of the right

size on a gray background.

5. Using the editing tools, draw two concentric black circles
just inside the white area.

6. Paint green, yellow, and red between the circles and delete
the unwanted parts as appropriate. You should now have
something resembling Figure 9.47.

7. Crop the image, save, and import into a bitmap control.

8. Align the bitmap over the gauge, set the gauge’s background
color to transparent, and Send to Front the gauge.

The custom gauge can now be reused repeatedly.

Figure 9.47: Bitmap Background for Custom Gauge
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Chapter 9 The Drag and Drop System

A bitmap background can also be used to contain many controls at the
same time, allowing the creation of virtual instruments, panels, and
machines. For example, an image of an actual display panel with an
assortment of panel meters and gauges can be captured with a digital
camera. The image can be imported to a bitmap control, and numeric and
gauge controls placed over the appropriate locations, producing a very
realistic and professional-looking display.

For another example, a company logo can be placed behind a graph with a
transparent graph area.

The whole window background can be a totally customized, hand-drawn
bitmap.

Windows for Reporting and Data Analysis

Windows created for generating printed reports should look different
than windows created for real time process monitoring.

Different windows should be created solely for reporting purposes. Use
the Save As Windows menu item to create different windows for printing
in color and for printing in black and white.

Create report templates that can easily be reused.

Report generation generally requires only graph and text controls. Use
one main graph per report with text fields (such as Name, Date, Notes,
Title, etc.) that can quickly be edited.

Printer-friendly windows should contain as few controls with 3-D
appearances as possible. Use the transparent color to create flat
controls and text.

If a monochrome printer is to be used, use transparent control
backgrounds, a white window color, and black text.

Creation of completely customized reports is possible by using a bitmap
editor such as Microsoft ® Paint and the bitmap control.
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Appendix A Key Terms

Auger - A rotating helical shaft used for drawing proppant from the
hopper into the blender.

Blender Proppant Total - The proppant total calculated by using the
densitometer on the blender and the known propant density.

Damping - Shock Absorbtion.

Inline Density - The density of the slurry flowing in the high pressure
pipe to the well. (Used in calculating the Inline & Blender Proppant
Totals) .

Inline Proppant Total - The proppant total calcualted by using the
densitometer near the well head and the known propant density.

Proppant - Large particles (normally sand) used to keep fractures open.
Quadrature Encoder - A two channel encoder who’s outputs are offset by
90 degrees, which indicates the direction as well as the speed of

rotation.

Ratiometric Density - A calculated density based on the water and
proppant rates.

Slurry - A liquid mixture (usually containing water) of varying
subsatances like cement or clay.

Suction Rate - Rate of chemical suction flowing into the mixing tub.

BBL - Barrels (42 Gallons).

CAS - Chemical Additive System.

COM - Communications.

DAC - Digital to Analog Converter.

DAS - Data Acquisition System.

LED - Light Emmitting Diode.

PPA - Pounds of Proppant Added per gallon.
REC - Recording.

SGU - Specific Gravity Unit (required to displace on liter of water).
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Appendix B Fracturing Job
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The Wayback Machine - https://web.archive.org/web/20121112213154/http://www.stewartandstevenson.com/equipment/category/control-systems-software

Download Software

Download Manuals

HOME ABOUT US MARKETS EQUIPMENT PARTS & SERVICE RENTAL CAREERS LOCATIONS CONTACT US

Home » Equipment » Equipment by Category » Control Systems & Software

CONTROL SYSTEMS & SOFTWARE

Efficient Operations
with advanced technology

m Download
Software & Manuals

The Leader in Field Proven Controls

Stewart & Stevenson'’s data acquisition and control centers provide a centralized command center to control all
of the critical well site equipment while monitoring, recording and supervising the fracturing treatment. Data vans
reduce the number of equipment operators required to complete the treatment while greatly improving job quality
through centralized real-time data gathering and presentation.

Stewart & Stevenson’s IPC-PC interface provides control of up to 24 fracturing pumps at a single operator
workstation. The AccuFrac-PC interface provides control of multiple blenders, hydration units and chemical
additive units from the Data Acquisition and Control Center. UPS systems and solid-state CPU components
provide reliable operation with backup systems.

Our control systems are available as discrete components, giving our customers the ability to upgrade existing
equipment.

« Fracturing Pump Control System: IPC-PC

« Fracturing Blender Control System: AccuFrac

* Chemical Additive and Hydration Units Control System: AccuFrac

« Multiple Blenders, Hydration Units and Chemical Additive Units: AccuFrac-PC

Control Systems & Software Equipment:

AccuFrac™ Systems
Stewart & Stevenson pioneered the development of advanced electronic control systems for well servicing
equipment.

learn more

Control Centers

Stewart & Stevenson’s data acquisition and control centers provide a centralized command center to
control all of the critical well site equipment while at a single operator workstation.

learn more

Digital Process Controls

Stewart & Stevenson’s EMM660 Digital Process Controller and Display features a high visibility, sunlight
readable, backlit 6-digit display.

learn more
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IPC™ Pump Controllers

Stewart & Stevenson’s Intelligent Pump Control System (IPC-PC) is capable of monitoring and controlling
of up to 24 fracturing pumps at a single operator workstation, giving you precise, remote...

learn more

Marine Control Systems

Stewart & Stevenson EMDSI custom builds engine control systems for EMD power generation systems.
Our custom built panels are engineered to meet the needs of each specific application.

learn more
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CONTROL CENTERS

Efficient Operations

with advanced technology

m Download
Software & Manuals

Control Centers (Data Vans)

Stewart & Stevenson’s data acquisition and control centers provide a centralized command center to control all
of the critical well site equipment while monitoring, recording and supervising the fracturing treatment. Data vans
reduce the number of equipment operators required to complete the treatment while greatly improving job quality
through centralized real-time data gathering and presentation.

Features/Benefits

Stewart & Stevenson’s IPC-PC interface provides control of up to 24
fracturing pumps at a single operator workstation. The AccuFrac-PC
interface provides control of multiple blenders, hydration units and
chemical additive units from the Data Acquisition and Control
Center. UPS systems and solid-state CPU components provide
reliable operation with backup systems. Data Acquisition & Control
Centers are available in truck, trailer and skid-mounted versions.

Our Control Centers are designed to be “QOilfield Tough,” and can be
found in some of the world’s most extreme environments. Standard
units are capable of operating for prolonged periods in climatic
conditions with an ambient temperature range of -40°C to + 50°C
and are designed for driving over nongrade road surfaces in the
rough, windy and dusty environments typically found in the oilfield.
Cold weather data vans are available. The sturdy insulated control
cabin contains all the control and computer equipment needed to
Download Software provide a suitable operating environment for company service

engineers, operators and customer representatives.
Download Manuals 9 p p

Our control systems are available as discrete components, giving
our customers the ability to upgrade existing equipment.
Literature
Photo Gallery
Parts
Service
Sales Locations

Request Info/Quote
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RIG SYSTEMS

=

Customized Rigs
bringing petroleum products
to the world’s energy markets

Stewart & Stevenson's line of drilling, workover and well servicing equipment serves the global oilfield service
industry. Quality engineered with the latest advances in oilfield technology, our innovative rigs are at the forefront
of making the recovery process safer and more efficient. Manufactured completely in North America since 1987,
Stewart & Stevenson rigs meet rigorous industry standards established by the American Petroleum Institute
(API) and the International Standards Organization (ISO).

With in-house design, engineering, manufacturing, testing and after-sales capabilities, Stewart & Stevenson
serves customers from concept to completion and beyond. Our pioneering technological advancements in rig
manufacturing, such as drawworks components and AC/DC control systems, serve oilfield service companies
locally and internationally.

Major operators around the globe rely on the superior quality of Stewart & Stevenson rigs. We offer:

¢ Drilling rigs

« Workover and well servicing rigs
¢ Flushby rapid service rigs

¢ Masts

¢ Substructures

¢ Drawworks

¢ Controls

« Power generation

« Support units

« Aftermarket parts and service
« Complete turnkey packages

In keeping with Stewart & Stevenson's century-old tradition of aftermarket service, we provide rig commissioning,
servicing, retrofitting, and parts.

Drilling Rigs
Stewart & Stevenson’s drilling rigs are rugged, modular units designed to maximize efficiency and
performance on the job site.

learn more

Workover & Well Servicing
Stewart & Stevenson’s workover & well servicing rigs are lightweight, durable and versatile, designed for
fast and easy rig up and user-friendly operation and maintenance.

learn more

3Lt

Rig Components

Stewart & Stevenson manufactures a complete line of rig components to meet your most challenging
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learn more

Support Units

For clients who require more comprehensive rig packages, Stewart & Stevenson designs and
manufactures a complete line of support equipment for rig operations.

learn more

Rig Refurbishment

Stewart & Stevenson offers equipment refurbishment that ranges from a simple cleaning, repair and new
paint job to a complete rebuild.

learn more
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The Wayback Machine - https://web.archive.org/web/20121112072453/http://www.stewartandstevenson.com/equipment/category

HOME ABOUTUS MARKETS EQUIPMENT PARTS & SERVICE RENTAL CAREERS LOCATIONS CONTACT US

Home » Equipment » Equipment by Category

EQUIPMENT BY CATEGORY

Excellence, Since 1902
“§ “engineering, manufacturing and distribution

Air Compressors

Stewart & Stevenson has been in the air compressor business since 1995.

learn more

Cementing & Pumping
Since the 1950s, Stewart & Stevenson has designed and manufactured cementing equipment for the
oilfield.

learn more

Coiled Tubing & Well Intervention
A manufacturer of well intervention equipment since 1989, Stewart & Stevenson provides customers the
unique benefit of sourcing an integrated system of well servicing products.

learn more

Control Systems & Software
Stewart & Stevenson’s data acquisition and control centers provide a centralized command center to
control all of the critical well site equipment.

learn more

B2

Engines
Stewart & Stevenson is a distributor of diesel and natural gas engines from world-class engine
manufacturers including; MTU, Electro-Motive Diesel, Deutz and Detroit Diesel.
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learn more

P

Forklifts / Lift Trucks

Forklifts have been an integral part of Stewart & Stevenson’s product portfolio since 1958.

learn more

Fracturing & Well Stimulation

Combining more than 50 years of fracturing equipment experience, Stewart & Stevenson develops leading
edge stimulation equipment that offers maximum reliability all over the world.

learn more

B

Freightliner Trucks
Stewart & Stevenson’s On the Border Freightliner of El Paso is a dealership for medium duty and heavy
trucks for on highway, regional, local and vocational markets.

learn more

Gas Compression Services
Stewart & Stevenson serves the gas compression industry with new and exchange engines, reciprocating
compressor overhauls and rotary screw overhauls.

learn more

Generators
Stewart & Stevenson provides manufactured and pre-packaged generator sets for on-site continuous,
emergency standby and peak-shaving power.

learn more

il
Mud Pumps

Stewart & Stevenson offers well servicing mud pump packages that provide from 300 hp to 800 hp.

learn more

Nitrogen & Industrial Gas
Stewart & Stevenson’s Nitrogen and Industrial Gas Systems feature the widest range of nitrogen pumping
equipment in the industry.

learn more
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Power Generation

Stewart & Stevenson teams with world-class partners MTU Onsite Energy, Deutz, and Electro-Motive
Diesel to build quality custom power generation packages for on-site continuous, emergency standby
and...

learn more

Power Units

Stewart & Stevenson offers an extensive range of engine packages with rugged steel bases to meet a
variety of applications.

learn more

Pumps
Stewart & Stevenson has expanded its pump offerings with the complete model line of Moving Water
Industries (MWI) pumps.

learn more

Rail King® Railcar Movers

Developed by Stewart & Stevenson in 1990, Rail King railcar movers are designed and manufactured to
provide simple, safe, and cost-effective primary power for switching operations.

learn more

Remanufactured Equipment
Stewart & Stevenson has the capability to remanufacture its complete lines of oilfield equipment, including
fracturing trucks, blenders, pumpers, coiled tubing units, chemical additive units and rigs.

learn more

Repowers

Stewart & Stevenson works with state and federal agencies to help you develop your repower solutions.

learn more

Rig Systems
Stewart & Stevenson's line of drilling, workover and well servicing equipment serves the global oilfield
service industry.

learn more
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Torque Converters

Since 1996, Stewart & Stevenson has been the exclusive manufacturer of the line of torque converters
formerly manufactured by Allison Transmission.

learn more

Transmissions

Stewart & Stevenson is a distributor of Allison transmissions that serve on-highway and off-highway
applications.

learn more

Utility Carts
Cushman electric industrial vehicles and utility vehicles with gas or electric drive trains, efficiently move
products.

learn more

You
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1. Introduction

1.1 Record of Ownership
PROPERTY OF:

COMPANY:

ADDRESS:

CITY: STATE: ZIP CODE:

COUNTRY:

1.2 Revision Record

Check each revision received and insert the revised and supplementary pages in your
manual (if applicable).

REV REVISION TECH PUBS PART SALES ORDER
DATE WO NUMBER NUMBER
0 JUN 2005
1 MAY 2013 3587510
2
3
4

1.3 Translation Notice

This manual is written in English. If the equipment owner translates this manual using in-house
personnel or a professional service, then the equipment owner acknowledges responsibility for
the accuracy of the translated manual. Stewart & Stevenson assumes no responsibility for unit
operation errors, damage to or improper use of equipment, improperly trained personnel,
improperly maintained equipment, or failure to follow normal safety precautions outlined in this
manual or in the vendor literature that may result from inaccuracies in the translated manual.

1.4 Copyright Notice

Copyrighted as an unpublished work. Stewart & Stevenson LLC reserves the right to update
any portion of this publication at any time. Information provided by this manual is believed to be
correct and reliable at the time of this publication. No responsibility, however, is assumed by
Stewart & Stevenson LLC for its use. Ultimate responsibility for the installation, operation, and
preventative (scheduled) maintenance rests upon the owner unless expressly undertaken by
Stewart & Stevenson LLC.

ALL RIGHTS RESERVED. © COPYRIGHT 2013 BY STEWART & STEVENSON LLC.
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1.5 About This Manual

This manual is not a textbook on electronics. Sufficient descriptive material and illustrations are
included to enable the operator to understand the basic theory of operation of this equipment.
The intent of this manual is to assist trained operators and maintenance personnel in the proper
use of the equipment. This guide is not a substitute for properly trained personnel or common
sense.

No liability, either express or implied, is given for any information contained herein. This manual
is intended only as a guide, and not as a substitute for proper training by qualified personnel.
Stewart & Stevenson LLC assumes no responsibility for improper use of equipment, improperly
trained personnel, improperly maintained equipment, or failure to follow normal safety
precautions outlined here or by properly trained personnel.

Use of this guide for any purpose other than for the safe and proper operation and maintenance
of the equipment and all of its components constitutes misuse, and is punishable by all
applicable laws.

If there is any discrepancy between information contained in this manual and the vendor
literature, the vendor literature is assumed correct. Stewart & Stevenson LLC assumes no
liability whatsoever for any person who fails to follow the operation and safety procedures of the
original equipment manufacturers.

Please read through this guide in its entirety before attempting to operate the equipment.
Stewart & Stevenson LLC. assumes no liability for failure to do so.

All information in this guide is based on the latest production information available at the time of
publication. Direct any questions concerning the contents or format of this guide to:

The Controls Systems Group
Stewart & Stevenson LLC.

10750 Telge Rd.

Houston, Texas 77095

Phone: (281) 345-5100

Fax: (281) 345-1188
Email addresses:
Parts and Service: controls.service@ssss.com

Product Information: controls.info@ssss.com
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1.6 Conventions Used in This Manual

The IPC-PC Intelligent Pump Control Manual uses the following formats:
e Bold and Italicized Text indicates a screen name.
o Bold Text indicates a button on a screen or dialog box.
o talicized Text indicates a variable that must be entered by the user.
e Courier Text indicates commands that must be entered by the user.

e ALL CAPITAL TEXT indicates a file name.

NOTE: Is used to notify personnel of installation, operation, or maintenance
information that is important, but not hazard related.
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1.7 Manual Danger, Warning, and Caution Statements

Throughout this manual, statements may appear which emphasize important and critical
information. These statements will be set off from the rest of the text, and will be formatted and
defined as shown.

Indicates an imminently hazardous situation, which, if not avoided,
will result in death or serious injury. This type of statement is
limited to only the most extreme situations.

>

DANGER!

Indicates a potentially hazardous situation, which, if not avoided,
could result in death or serious injury.

>

WARNING

Indicates a potentially hazardous situation, which, if not avoided,
could result in minor or moderate injury or serious damage to
equipment. It may also be used to alert against unsafe practices.

>

CAUTION

NOTE: Is used to notify personnel of installation, operation, or maintenance
information that is important, but not hazard related.
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2. Overview

Stewart & Stevenson’s IPC-PC allows fracturing pump operators to monitor and control
up to twenty-four frac pumps simultaneously from a single PC interface. Mission critical
process data is displayed in an easy to read analog format with data continuously
compared against configurable alarm set points. The operator is alerted if any engine,
transmission, or pump data from any of the (up to) twenty-four frac pumps is out of
range. Real-time data acquired from multiple pumps can be multiplexed into a single
data stream for transmission to external data acquisition or analysis packages.

2.1 Who Should Use This Manual?

This manual supplements the existing Intelligent Pump Control (IPC) user
documentation and is intended for IPC operators who desire to add PC navigability and
functionality with IPC-PC.

2.2 Who Can Use IPC-PC?

IPC-PC may be used with any IPC hardware that has firmware version 2.0 or later.
IPC-PCfirmware upgrades are available at no cost at:

http://controls.stewartandstevenson.com/downloads.aspx?s=s

@ 1PC - Intelligent Pump Control - 1= x|
network Record Refresh Language Units Totals Pressures Shutdown Help

7 PSl 2z [ =/ >3 4 £ 5 = & = 7 e 8

TRIP
-

BEL /M
| 0.0

Total ™| -
Al m |
EI;?\'\:JE’—U

| =

@ sern
@ Lockup

|

=2 NWR O~

Figure 1, IPC-PC Control Window
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3. Initial Setup

This section covers the details of understanding, establishing, and operating the
communications network in IPC-PC. Furthermore, many key components, diagrams,
and terms will be sufficiently explained in detail in order to facilitate the user in operating

an IPC-PC workstation.

3.1 How IPC-PC Interacts with the IPC Controller Network

A typical Intelligent Pump Control installation is shown below in Figure 2. Multiple Frac
Pumps are connected to one IPC-PC workstation.

Frac Pump
Caontrals

Frac Purmp
Caontrals

— %

IFC-PC

Figure 2, Typical IPC Controller Network

3.2 The COM Port Setup Window

The COM Port Setup window is used to select the COM ports on the host computer
through which IPC-PC will communicate with IPC. To display the window select
Network — COM Port Setup from the IPC menu as shown in Figure 3.

Metwork, Record Refresh

 COMPort Setup...
Communication Setup, ..

AccuFrac PC TCP Server Connect |

Launch Explorer Show Client

Figure 3, Network Tab
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The COM Port Setup window contains settings for up to twenty-four input serial ports

and one additional port for serial output. Each of the twenty-four input ports can be
connected to one IPC frac pump.

ﬂ

7 8 Cloge
COM COoM COM oM COM COM COM COM window

4 forr | doFF | Horr | JorF | HorF | ZoFF | 4 oFF
e | o9 o0 o0 | 20 @9 o0 | o0

10 11 12 13 14 15 16 SERIAL
COoM CoM CoM COM COM COoM CoM CoM
ouT
dorr | forr | Horr | Jorr | JorF | JorF | ZoFF | 3 oFF

OFF
I O O O O DO KB KB e

17 18 19 20 21

COoM COoM COoM oM COM COoM COM COoM
dorr | Zorr | Jorr | Jorr | HJorF | ZoFF | ZoFF | JoFF

Detecting serial ports . ..

0 | o0 | S0 00 | OO0 | O | OO SO ﬁcom

COM1 Communications Port (COM1)
COM2 Communications Port (COM2)

Figure 4, COM Port Setup Window

3.3 The Serial Port Enumerator

The Serial Port Enumerator shown in Figure 5 is part of the COM Port Setup window.
The enumerator lists all COM ports installed on the host computer. The Serial Port

Enumerator is a simple diagnostic tool that may be useful when configuring the host
computer.

Detecting senal poits . .

% Port [COMA)
5B Port [COMS)
GRUSB-1200 Serial on USE Port (COM2)

Figure 5, Serial Port Enumerator
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3.4 Selecting a COM Port

A COM port must be selected for each frac pump to be controlled by IPC-PC. COM

ports 1- 48 may be chosen. After a port is selected IPC-PC immediately attempts to
open the port. If the selected port is unavailable or in use by another application, the
port will not open. A message will prompt the operator that the selection is invalid.

COM port setup needs to be done only once since the settings are stored and will be
recalled when the IPC-PC application runs.

COM
qs

Figure 6, COM Port Selector

3.5 COM Status LEDs

If the selected port is opened successfully, the green Port Available LED will illuminate.
As data is received from the IPC network the red Receiving Data LED will illuminate. It
is normal for the Receiving Data LED to flash on and off as data is received.

COM
Port ﬁ 1 Receiving
Available Data
X

Figure 7, COM Status LED
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3.6 Serial Data Output

Selecting a COM port on the serial output selector enables serial output. In this case the
rightmost LED indicates Transmitting Data instead of Receiving Data.

SERIAL
QuT

COM
2 oFF

L

Figure 8, Serial Output Control

The serial output port is configured at 57,600 bits per second, eight data bits, no parity
bit, one stop bit, with flow control off.

The serial output data is formatted as comma-delimited ASCII text and consists of a
timestamp in the form HH:MM:SS followed by packets of real-time data values for each
online pump. Specific details of the data values included in the serial output can be
found in Appendix A, Serial Data Output Values.
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3.7 Communication Setup Window

The Communication Setup window allows the operator to fundamentally change how
data is transferred across the IPC-PC network. The operator can access this window by
selecting the Network tab then, Communication Setup.

zl
VWARNING!

These settings affect network communications
and should be changed onty by authorized
Stewart & Stevensoh personnel.

Harcware Layer
’75 Direc’tCDntrol_‘ W Enahle E-Stop

& Gateway

| Cancel ' | Ok ‘

Figure 9, Communication Setup Window

The Hardware Layer radio select buttons allows the operator to connect to the Main
Control Board (MCB) through the Gateway using a RS232 connection, or by Direct
Control using a RS485 connection.

The E-Stop button sets the engine to instant idle/neutral. Itis NOT
an emergency stop button.

CAUTION

To the right of the Hardware Layer radio select buttons is the Enable E-Stop selector,
which allows an operator to immediately set the engine to instant idle/neutral by
depressing the large mushroom button located inside the data van. No action will occur
if the E-Stop selector is not enabled.
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3.8 AccuFrac PC TCP Server

The AccuFrac PC TCP Server tab allows the operator to connect to AccuFrac PC to
receive and display Inline Pressure. To connect to the server, the operator must select
Change Server Name on the AccuFrac PC TCP Client window, and input the server
address into the field shown in Figure 10.

x

Wehat is the name of the AccuFrac PC computer?

(example: computer name or abc, vz, Com ar 300, X0, 3008, 3000

|

Figure 10, Server Name Window
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3.9 Selecting the Engine & Transmission

Configuring the Engine & Transmission is done at the factory. However, if new firmware
is loaded on the MCB these settings will have to be configured again.

NOTE: Improper settings can damage the Engine and Transmission being
used. Contact Stewart & Stevenson if you are unsure of these settings.

~lojx|
Pump #1 Select Engine and Transmission types

WARNING - Do not apply these setfings unless vou are absclutely sure

Other Tasks

Select Engine Select Transmission

‘ Press 'Set’ button to save

Detroit Diesel ‘ Allison 9800 your changes

Caterpillar ‘ Allison 6000 ‘ e

Twin Disc

Back

Figure 11, Engine & Transmission Selection Screen
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4. The Multi-Pump Control Window

The Multi-Pump Control window allows the operator to control up to twenty-four pumps
simultaneously. Individual controls for each pump’s engine throttle and transmission
gear are provided. Displayed data includes pump discharge pressure, discharge rate,
engine rpm, and transmission lockup. All data including those not displayed on the
Multi-Pump Control window are monitored for alarm conditions. Any data point outside
of its normal operating range generates an alarm event and illuminates the alarm
indicator.

Any unused pump panel (not connected to an IPC pump) will appear dimmed.
Figure 12 shows one active pump connection, while panels two through eight are
dimmed.

@ 1PC - Intelligent Pump Contral o = |
Metwork Record Refresh Language Units Totals Pressures  Shutdown  Help

7 Pal 2 w5 3 4 o 5 o & o 7 ] 8 o
| of g g g g g g g

TRIP
o

BEL i M
| 0.0}
Total [~

a1
e o
=
@ =Lerm

@ Lockur

o

GEAR

v

-~
Lu: SN W RGO~

INSTANT [

ILE/ &
NEUTRAL

Figure 12, Multi-Pump Control Window
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4.1 Engine Throttle Control

The Engine Throttle Control is a four-way switch with small and large increment and
decrement buttons. Each press of a button causes the corresponding engine’s RPMs to
increment or decrement by either the small or large throttle steps as configured in IPC.
The engine’s RPM set point will never exceed the high RPM limit configured in IPC.

Al 5

EMGIME
RP 0

vl =

Figure 13, Engine Throttle Control

4.2 Transmission Gear Selector

The Transmission Gear Selector is a two-way switch that increments or decrements
the selected gear. Each touchscreen button causes the transmission to shift up or down
by one gear. The gear that the transmission is currently in will be displayed in red, while
all other gears appear white. After pressing a gearshift button, a slight delay while the
transmission shifts before the indicated gear changes is normal.

= = b b h o~

@ =

Figure 14, Transmission Gear Selector
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4.3 Transmission Lockup LED

The green Transmission Lockup LED will illuminate in green when the transmission is
in lockup mode.

@ Lockur

Figure 15, Transmission Lockup LED

Operating the transmission under load for extended periods of time
out of lockup (i.e., in torque converter mode) may cause excessive
heat build up or damage.

CAUTION

Lockup is typically achieved at speeds above 1500 RPM.
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IPC commands the engine to idle and the transmission to go to neutral whenever the
discharge pressure exceeds the Overpressure Trip Set Point. The Overpressure Trip
Set Point for each pump is displayed near the top of each pump panel. To enter a new
set point, click the SET button and a number pad for a new set point will appear shown

in Figure 16.

o
2004
o) 5] e]
goon
o -

£l

K

Figure 16, Number Pad

The overpressure bar graph is displayed to the right of the set point. This graph
indicates the current discharge pressure of the pump as a percentage of the trip
pressure. If the graph moves all the way to the top, the pump will trip.

2 PEI
Cwverpressure E
Trip Setpoint
T T
12000
Guerpressureﬁ BEL I M

Set Button
-

—

Cverpressure
Bar Graph

Figure 17, Overpressure Trip Controls
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4.5 Instant Idle/Neutral Button

An Instant Idle/Neutral button is located at the bottom of each pump panel. Pressing
the Instant Idle/Neutral button causes the corresponding pump’s throttle to go to idle
and the transmission to go to neutral without affecting any of the other pumps.

The Instant Idle/Neutral button must first be enabled by moving the nearby toggle
switches to the “Up” position. When enabled, the Instant Idle/Neutral button changes
from gray to red.

INSTANT

/ IOLE ¢ ‘ +— Togale Switch in
!& HEUTRAL "Up” position

Disabled/Gray Enabled/Red

Figure 18, Instant Idle/Neutral Button

4.6 Alarm LED

An Alarm LED is associated with each pump. The red alarm LED will illuminate if any of
the operating parameters are outside of their normal operating ranges as configured in
IPC. The Alarm LED will also illuminate if a diagnostic fault code is received from the
engine’s electronic control module (ECM). If an alarm becomes active, as indicated by
the Alarm LED, the source of the alarm may be located by navigating to the
Diagnostics & Control window with the Pump Zoom Button. The Pump Zoom button
is described in section 4,7, Pump Zoom Button.

@ rLarn

Figure 19, Alarm LED
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4.7 Pump Zoom Button

Each pump panel contains a Pump Zoom button. Clicking the Pump Zoom button will
display the Diagnostics & Control window as described in the next section.

@)

Figure 20, Pump Zoom Button

4.8 Total Radio Button

The Total Radio button allows the operator to total the rate, HHP, and volume for all
pumps the operator chooses to select. The totals for each pump can be viewed at the
bottom of the Multi-Pump Control window.

Tatal [

Figure 21, Total Radio Button

4.9 Resistor Button

The Resistor button found on each pump panel of the Multi-Pump Control window
takes the operator to the Hardware Calibration window for the corresponding pump
selected. The Hardware Calibration Window which will be discussed in Section 6 allows
the operator to calibrate various aspects of the engine, transmission, and pump.

P

Figure 22, Resistor Button
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5. The Diagnostics & Control Window

The Diagnostics & Control window is an in-depth display of the frac pump’s operation
shown below in Figure 23.

It is organized into three main sections:
e Engine
e Transmission

e Pump

Each section contains a wealth of diagnostic data that the operator can use to monitor
the engine, pump, and transmission.

& pump #1 I o =] 3|

Metwork Record Refresh Language Units Totals Pressures  Shutdown  Help

. 3
ENGINE | Close Window[~_ PUMP_{ DISCHARGE FLUID RATE POWER
COOLANT TACH alL PRESSURE
2s0- | °F 250~ °F
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toas0 (e,
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~500 2000 =
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OIL TEMPERATURE 7
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Figure 23, Diagnostics & Control Window
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5.1 Engine Diagnostics Display

The Engine Diagnostics display translates diagnostic fault codes generated by the
engine’s ECM. Messages are retained in the scrollable list box until the CLEAR button
is pressed or the IPC-PC application is shut down.

Broadcast fault codes conforming to either the J1587 or J1939 standard can be
displayed on IPC-PC. Currently, IPC and IPC-PC can display fault codes generated by
Detroit Diesel ECMs only.

ENGINE DIAGNOSTICS

Figure 24, Engine Diagnostic Display

5.2 Throttle Controls & Tachometer

The Throttle Controls & Tachometer on the Diagnostics & Control window look and
operate the same as those on the Multi-Pump Control window, with the exception that
the throttle control has a slightly different shape.

Figure 25, Throttle Controls & Tachometer
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5.3 Change Filter & Lockup LEDs

A lockup indicator LED is displayed in the transmission section of the Diagnostics &
Control window along with an additional LED labeled CHANGE FILTER. The red
change filter LED illuminates when IPC receives a blocked filter signal from the
transmission filter transducer.

CHANGE
FILTER

@

Figure 26, Change Filter LED

5.4 Pressure Transducer Calibration

The pump discharge pressure can be calibrated (zeroed) from IPC-PC by clicking the
ZERO discharge pressure button. This causes the current signal level from the
discharge pressure transducer to represent zero within IPC. This is an IPC hardware
calibration and will be retained in non-volatile memory.

DISCHARGE
PRESSURE

m ZERO Distharge
/ PressLre Button
ZERO

Figure 27, ZERO Discharge Pressure Button
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5.5 Slurry Totalizer

IPC maintains a running total of the amount of slurry pumped. This value is displayed on
IPC-PC and can be reset by clicking the totalizer RESET button.

TOTAL BELS

RESET

Figure 28, Slurry Totalizer with Reset Button

5.6 The Pump Selector

The Pump Selector shown in Figure 29 indicates which pump is currently displayed on
the pump diagnostics window. The selector also allows the operator to choose which
pump is displayed by clicking the up or down arrows. The currently selected pump is
also indicated on the title bar of the Diagnostics & Control window.

The pump selector may be dragged with the mouse anywhere within the Diagnostics &
Control window.

EPump #1
Metwork, Record Refresh  Language Uniks  Tokals  Pressures  Shukdown  Help

~ ENGINE | Close Window

COOLANT TACH
2s0- | °F

200-
150
100-=

50°

Purmp
Selector

FUEL

Figure 29, Pump Selector
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5.7 Alarm Indicators

The normal operating ranges for all data points are independently configurable from
within IPC. Each of the digital numeric fields indicates when its value is not within
normal operating range by changing color from green to red. When any digital display is
out of range (colored red), or if any engine diagnostic fault codes are displayed, the
Alarm LED on the multi-pump control window will illuminate.

SPEED SPEED

Marmal Cperation Alarm Condition

Figure 30, Alarm Indicators
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6. The Hardware Calibration Window

The Hardware Calibration window allows the operator to calibrate various aspects of
the engine, transmission, and pump. This section will cover different aspects concerning
calibration and the steps the operator required to properly modify these settings.

@ 1PC-PC - Calibration ol x|
Pump #1 Select A Hardware Group To Calibrate

Select Engine, Transmission, or Pump

Other Tasks

Engine | Transmission |

Figure 31, Hardware Calibration Window
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6.1 Navigating to the Hardware Calibration Window

The first step in navigating to the Hardware Calibration window is clicking the Resistor
Button (shown in Figure 22) corresponding to the desired pump located on the Multi-
Pump Control window. The operator will then be prompted for a password (shown in
Figure 32) which can be entered using a digital key pad by depressing the left mouse
button over the password field.

Please enter the system password . . .

Change Password

Figure 32, System Password Window
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6.2 Throttle Setup

The operator can navigate to the Throttle Setup screen by clicking:

Resistor button — Engine tab —Throttle.

From here, the operator can modify the throttle step size, scale, and RPM range.

The Throttle Step Size changes the RPM increments when depressing the larger and
smaller throttle step buttons. They are defaulted at 10 and 100 RPMs.

NOTE: The offset and gain are calibrated at the factory. Contact Stewart &
Stevenson if these settings need to be changed.

After configuring the throttle steps, offset, and gain, it is necessary to calibrate the RPM
range. The low limit RPM range is defaulted at 600 RPMs however, it is up to the
operators discretion as to what these values should ultimately be set to. It should be
noted, that the engine will not fall below its idling speed even with the low limit range set
to zero. The same holds true for the high limit range.

NOTE: The operator must click “set” to store new values.

— Throttle Step Size —— — Scale — RPM Range
Small 10 Offset 0.000 Low Limit 600
Large 100 Gain 0.000 High Limit 0

Figure 33, Throttle Setup

Page 33

U.S. Well - Exhibit 2101
Liberty v. U.S. Well - IPR2024-01274
Page 142 of 247



6.3 Alarm Calibration

IPC-PC INTELLIGENT PUMP CONTROL

USER’S GUIDE

When calibrating the alarms, the operator should follow the same procedure as detailed
in section 5.2 for configuring the low limit and high limit RPM range. When an alarm is

tripped the corresponding display on Diagnostics & Control window will turn red and

the Alarm LED will illuminate.

SPEED
RPM

Low Limit 0 . 00

High Limit 0.00

SET

OIL PRESSURE
PSI

Low Limit 0 . 00

High Limit 0.00

SET

FUEL PRESSURE
PsI

Low Limit 0 . 00
High Limit 0.00

SET

QIL TEMPERATURE
°F

Low Limit 0 R 00

High Limit 0.00

SET

FUEL TEMPERATURE
°F

Low Limit 0 R 00

High Limit 0.00

SET

WATER TEMPERATURE
°F

Low Limit 0 - 00

High Limit 0.00

SET

Figure 34, Engine Alarm Calibration Window

Page 34

U.S. Well - Exhibit 2101
Liberty v. U.S. Well - IPR2024-01274

Page 143 of 247



IPC-PC INTELLIGENT PUMP CONTROL

USER’S GUIDE

6.4 Transmission Oil Pressure Calibration
Calibrating the Transmission Oil Pressure is a six step process:
Enter the desired PS/ into the Min-Scale Reading field.
Press the Calibrate Min-Scale Reading button.

Enter the desired PS/ in the Max-Scale Reading field.

Press the Calibrate Max-Scale Reading button.

Press the Auto-Scale button.

o gk~ w N =

Press the Set button to save your changes.

How To Auto-Scale the Analog Input:

With a low signal or simulated input
1. Enter the desired current min-scale reading
2. Press the 'Calibrate Min Scale' button

Increase Average Counts for
smoother response

With a high signal or simulated input Average Counts 1
3. Enter the desired current max-scale reading
4. Press the 'Calibrate Max Scale' button

5. Press the 'Auto-Scale’ button
6. Press the "Set’ button to save your changes

1. Min-Scale Reading 0.000 Press 'Set" button to save

your changes

Min ADC Counts
2. Calibrate Min Scale 0
Set

3. Max-Scale Reading 0.000

Max ADC Counts
4. Calibrate Max Scale 4095 I
5. Auto-Scale

Figure 35, Transmission Oil Pressure Calibration Window

NOTE: There are four other screens (Transmission Oil Temperature,
Pump Discharge Pressure, Pump Oil Temperature, and Pump Oil
Pressure) that have the same layout and procedure as the Transmission
Oil Pressure screen. Therefore, only the Transmission Oil Pressure
screen will be covered in detail.

6.5 Transmission Filter Switch Calibration

Average Counts is the only setting available for calibration on the Transmission Filter
Switch Screen. Average Counts is defaulted to five which is the recommended setting
for this particular application.
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The Pump Setup window allows the operator to set the pump efficiency factor and the
pump gear ratio. The pump gear ratio should be a value that reflects the manufacturer’s

specifications for the specified pump.

The pump efficiency factor is simply used to correct theoretical displacement and is
measured in percentages. Therefore, a rating of “1.00” is equal to one hundred percent
efficiency and a rating of “0.50” is equal to fifty percent efficiency. As a pump wears the
efficiency tends to decrease and it is up to the operator to compensate for this.

Pump Efficiency

0.00

Expected Range: 0.80 to 1.00

1:

Pump Gear Ratio

1.00

Figure 36, Pump Efficiency & Gear Ratio Fields
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6.7 Pump Rate Setup Window

A K-Factor is used to convert a frequency into an engineering unit. If the operator knows

the K-Factor, input it directly into the K-Factor field.
If the K-Factor is unknown the operator can complete the following steps:
1. Enter the desired current value.

Click the Get Frequency button.

2
3. Click the Auto-Scale button.
4

Press Set to store your changes.

Enter the pulses per
revolution

K-Factor 0.00

Increase Average Counts for
smoother response

Average Counts

— Auto-Scale

1. Current Yalue

How To Auto-Scale the K-Factor:

1. Enter the desired current value

2. Press the 'Get Frequency' button

3. Press the 'Auto-Scale’ button

4. Press the 'Set" button to save your changes

0.00

Frequency (Hz)
2. Get Frequency 0.00
3 Auto-Scale

1

Press 'Set' button to save
your changes

Set

Figure 37, Pump Rate Setup Window
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6.8 Plunger Setup Window

The Plunger Setup window asks the operator for the number of plungers, the plunger

size (diameter), and the plunger stroke (length). All of this data except for the number of
plungers can be derived from the manufacturer’s specifications and should be entered in

the fields below in Figure 38.

Number of Plungers

Plunger Diameter

V| 3 A 0.00

Plunger Stroke

0.00

Figure 38, Plunger Setup Window
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7. Taskbar Options

Several options are available from the taskbar to customize the IPC-PC system.

7.1 Refresh Tab

The speed at which the IPC-PC windows are updated can be adjusted to reduce CPU
utilization when running IPC-PC on lower-performance computers. The default refresh
period of one second is recommended for most cases.

Refresh  Language
0.5 seconds

¥ 1 zecond
2 seconds
4 seconds

Figure 39, Refresh Tab
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7.2 Language Tab

The display language used on the application windows can be selected from the
Language menu item. Currently the English and Chinese languages are supported.

| Language LUnits
¥ English
Chinese

Figure 40, Language Tab

& Pump #1 =] S|

Metwork Rgcord Refresh Language Units  Totsls Pressures Shutdown Help

r EEL | CloseWindow| 3% |
i 3

250- | °F

200=
150

1002

i
7
o K
5
A
3
T 2
v K
B

Figure 41, Chinese Display
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The Record tab allows the operator to start, stop, and pause data being gathered and
recorded by IPC-PC to a CVS file for later analysis. The pump number, date, and time
are all recorded in millisecond time intervals.

7.4 Units Tab

Record

Skart

Pause

Figure 42, Record Tab

The Units tab allows the operator to choose whether the Metric System or English
System of units is displayed on all gauges.

& pump #1
Metwork Record Refresh Language Units Totals Pressures  Shutdown  Help
ENGINE | Ceszwindow | PUMP | DISCHARGE FLUID RATE
COOLANT olL PRESSURE
120- | *C 120- | 7€ 6 7’;_‘
1002 1002 / 8
&0< 80= - 9.’
: : 3 10
802 802 7 mam
402 402
IR
LE LE SPEED CIL PRESSURE
2079 20 e .
75 s00
_ Mpa Trd00 1200 7
oIL TOTAL m3 Zfznu mssnn\‘f
T ol FUEL <«
1002 60
B g RESET ZERO
o B PRESSURE  PRESSURE =l m
e SR - TRANSMISSION | LOCKUP OIL PRESSURE
m: e Jam 000" OIL TEMPERATURE ‘ T
207 -_z00 1200 -
e oz 1400 6
: H ‘ v
209 a0l kPa 5
ENGINE DIAGNOSTICS GEAR 2
- 1y
v FILTER
@
/
o = 4
Figure 43, Metric Gauges
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7.5 Totals Tab
By selecting Reset Discharge Totals under the Totals tab the operator has the ability
to reset the discharge total on all active pumps to zero.

Totals  Pressures  Shubdown

Reset Discharge Tokals

Figure 44, Totals Tab

7.6 Pressures Tab
The Pressures tab is similar to the Totals tab. It has one drop down sub menu called,
Zero Discharge Pressures. It allows the operator to zero the discharge pressure on all

active pumps.

Pressures  Shutdown  Help

Zero Discharge Pressures

Figure 45, Pressures Tab

7.7 Shutdown Tab

The Shutdown tab allows the operator to set all active pumps to idle/neutral.

Shutdawn  Help
all Pumps Idle [ Meutral

Figure 46, Shutdown Tab
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Appendix A: Serial Data Output Values

The serial output data is formatted as comma-delimited ASCII text and consists of a
timestamp in the form HH:MM:SS, followed by packets of real-time data for each online
pump and ending with a carriage return/line feed. Table 1 is an example of the data
output when two pumps are online.

Table 1, Serial Data Output

DESCRIPTION POSITION SERIAL DESCRIPTION POSITION SERIAL
OUTPUT DATA OUTPUT DATA
TIMESTAMP 1 HH:MM:SS
PUMP #1 DATA 2 Engine RPM PUMP #2 DATA 19 Engine RPM
PACKET PACKET
3 Engine Oil 20 Engine Oil
Pressure Pressure
4 Engine Fuel 21 Engine Fuel
Pressure Pressure
5 Engine Oil 22 Engine Oil
Temperature Temperature
6 Engine Fuel 23 Engine Fuel
Temperature Temperature
7 Engine Coolant 24 Engine Coolant
Temperature Temperature
8 Transmission 25 Transmission
Lockup Lockup
9 Transmission 26 Transmission
Gear Gear
10 Transmission Oil 27 Transmission Oil
Pressure Pressure
11 Transmission Qil 28 Transmission Qil
Temperature Temperature
12 Pump Discharge 29 Pump Discharge
Pressure Pressure
13 Pump Hydraulic 30 Pump Hydraulic
Power Power
14 Pump Oil 31 Pump Oil
Pressure Pressure
15 Pump Oil 32 Pump Oil
Temperature Temperature
16 Pump RPM 33 Pump RPM
17 Pump Rate 34 Pump Rate
18 Pump Slurry 35 Pump Slurry
Total Total
19 Engine RPM Terminators | 35 CRLF
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Appendix B: IPC-PC Measurement Units

IPC-PC can scale the process data to both the English and Metric measurement
systems. This scaling is reflected in the values displayed on the screen as well as the
values of the serial output data. Table 2 lists the units of measurement used for each
data point.

Table 2, IPC-PC Engineering Units

DATA POINT ENGLISH METRIC
Engine Speed RPM RPM
Engine Oil Pressure PSI kPa
Engine Fuel Pressure PSI kPa
Engine Oil Temperature °F °C
Engine Fuel Temperature °F °C
Engine Coolant Temperature °F °C
Transmission Oil Pressure PSI kPa
Transmission Oil Temperature °F °C
Pump Discharge Pressure PSI MPa
Pump Overpressure Set Point PSI MPa
Pump Hydraulic Power hp kW
Pump Oil Pressure PSI kPa
Pump Oil Temperature °F °C
Pump Speed RPM RPM
Pump Rate BBL / min m® / min
Pump Slurry Total BBL m®
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Stewart & Stevenson Services, Inc. Introduction

Record of Revisions

Property of:

Company:

Address:

City: State: Zip Code:

Revision Data

Check each revision received, and insert the revised and supplementary pages in your manual.
Stewart & Stevenson Services, Inc. assumes no liability for personal injury or equipment failure
due to any operation performed without heed to manual revisions.

Date of original publication: June 2005

Revision Number Date Brief Description

1
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Stewart & Stevenson Services, Inc. Introduction

Copyright Notice

This manual is copyrighted as an unpublished work.

This manual contains the confidential and proprietary information of Stewart &
Stevenson Services, Inc.

Neither this document nor any information contained herein may be reproduced or
redistributed in any form whatsoever without the express, written consent of an
authorized agent of Stewart & Stevenson Services, Inc.

Any attempt by any person other than an authorized agent of Stewart & Stevenson
Services, Inc. to alter the contents of this manual in any way shall be construed as
copyright infringement, punishable by all applicable laws.

All vendor literature contained in this manual is the copyrighted property of the
respective vendors, protected by the same laws governing this operation and maintenance
manual.
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Stewart & Stevenson Services, Inc. Introduction

About This Manual

This manual is not a textbook on mechanics, electronics, or hydraulics. Sufficient
descriptive material and illustrations are included to enable the operator to understand the
basic construction and theory of operation of this equipment. The intent of this manual is
to guide the operators and maintenance personnel in the proper use of the equipment.
This manual is not a substitute for properly trained personnel or common sense.

No liability, either express or implied, is given for any information contained herein. This
manual is intended only as a guide, and not as a substitute for proper training by
qualified personnel.

Stewart & Stevenson Services, Inc. assumes no responsibility for improper use of
equipment, improperly trained personnel, improperly maintained equipment, or failure to
follow normal safety precautions outlined in this manual, in the vendor literature, or by
properly trained personnel.

Use of this manual for any purpose other than for the safe and proper operation and
maintenance of the equipment and all its components constitutes misuse, and is
punishable by all applicable laws.

If there is any discrepancy between information contained in this manual and the vendor
literature, the vendor literature is assumed correct. Stewart & Stevenson Services, Inc.
assumes no liability whatsoever for any person who fails to follow the operation and
safety procedures of the original equipment manufacturers.

Please read through this manual in its entirety before attempting to operate the
equipment. Stewart & Stevenson Services, Inc. assumes no liability for failure to do so.

All information in this manual is based on the latest production information available at
the time of publication. Direct any questions concerning the contents or format of this
manual to:

Stewart & Stevenson Services, Inc.
10750 Telge Rd.

Houston, Texas 77095

Phone: (281) 345-5100

Fax: (281) 345-1188
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Stewart & Stevenson Services, Inc. Chapter 1

Stewart & Stevenson’s IPC-PC allows fracturing pump operators to

monitor and control up to twenty-four frac pumps simultaneously

from a single PC interface. Mission critical process data is displayed

in an easy to read analog format with data continuously compared

against configurable alarm set points. The operator is alerted if any engine, transmission,
or pump data from any of the (up to) twenty-four frac pumps is out of range. Real-time
data acquired from multiple pumps can be multiplexed into a single data stream for
transmission to external data acquisition or analysis packages.

This manual supplements the existing Intelligent Pump Control (IPC) user documentation
and is intended for IPC operators who desire to add PC navigability and functionality
with IPC-PC.

IPC-PC may be used with any IPC hardware that has firmware version 2.0 or later. IPC
firmware upgrades are available at no cost at:

http://www.ssss.com/petroleum/download.asp

@7 1PC - Intelligent Pump Control _ & x|
Metwork Record Refresh Language Units Totals Pressures Shutdown Help
7 P 2 rm 7 & £ & £ 7 rm 8

| 0I | |

TRIP
SET Q

BBL i M Bl et e e iR i gk 5
| 0.0} a0 | 0.0 | 00 | 00 09 04 5ol |
Al | | |
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RPM 0

F‘B
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@ ook

= NWEk B~

| B

NEUTRAL

Figure 1-1: IPC-PC Control Window
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Stewart & Stevenson Services, Inc. Chapter 2

This chapter covers the details of understanding, establishing, and
operating the communications network in IPC-PC. Furthermore,
many key components, diagrams, and terms will be sufficiently
explained in detail in order to facilitate the user in operating an IPC-
PC workstation.

A typical Intelligent Pump Control installation is shown below in Figure 2-1. Multiple
Frac Pumps are connected to one IPC-PC workstation.

Frac Purmp

Contrals Cantrals

. B
- [

Frac Pump ‘

IPC-PC

Figure 2-1: Typical IPC Controller Network

The COM Port Setup Window is used to select the COM ports on the host computer
through which IPC-PC will communicate with IPC. To display the the window select
Network > COM Port Setup from the IPC menu as shown in Figure 2-2.

Metwork  Record Refresh

 COM Port Setup...
Communicakion Setup. ..

AccuFrac PC TCP Server Conneck

Launch Explarer Show Client

Figure 2-2: Network Tab
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Stewart & Stevenson Services, Inc. Chapter 2

The COM Port Setup Window contains settings for up to twenty-four input serial ports

and one additional port for serial output. Each of the twenty-four input ports can be
connected to one IPC frac pump.

@ coM Port Setup

=

8 Cloze
COoM COoM COM COM CoM COoM COoM COM “window

4 dorr | dorr | dorF | dorF | JoFF | JoFF | doFF
o B >0 >0 *0 *e *e *e

10 11 12 13 14 15 16 SERIAL
COM COM COM COM COM COM COM COM

ouT
Jorr | Horr | Horr | Horr | Horr | dorFr | doFF | d0FF com

9 9 e e e *e e @@ | JorF
O O O O O DO O K e

17 18 19 20 21 22 23 24
COM COM COM COM COM COM COM COM
HJorr | Horr | Horr | Jorr | Jorr | dorF | d0FF | d0FF

Detecting serial ports ...

COM1 Communications Port (COM1)
COM2 Communications Port (COM2)

Figure 2-3: COM Port Setup Window

The Serial Port Enumerator shown in Figure 2-4 is part of the COM Port Setup Window.
The enumerator lists all COM ports installed on the host computer. The Serial Port

Enumerator is a simple diagnostic tool that may be useful when configuring the host
computer.

Detecting senial ports . . .

Communications Port [COM1)
Serial via USB Port [COMS)
GXUSB-1200 Serial on USB Port [COM2)

Figure 2-4: Serial Port Enumerator
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Stewart & Stevenson Services, Inc. Chapter 2

A COM port must be selected for each frac pump to be controlled by IPC-PC. COM
ports 1- 48 may be chosen. After a port is selected IPC-PC immediately attempts to open
the port. If the selected port is unavailable or in use by another application, the port will
not open and a message will prompt the operator that the selection is invalid.

COM port setup needs to be done only once, since the settings are stored and will be
recalled whenever the IPC-PC application runs.

COM
45

Figure 2-5: COM Port Selector

If the selected port is opened successfully, the green 1

“Port Available” LED will illuminate. As data is COM

received from the IPC network the red “Receiving Port ﬁ 1 Receiving
Data” LED will illuminate. It is normal for the A"a"iti'fx__qﬂ Deta
“Receiving Data” LED to flash on and off as data is oY
received.

Fioure 2-6: COM Status I.EDs

Selecting a COM port on the serial output selector enables serial output. In this case the
rightmost LED indicates “Transmitting Data” instead of “Receiving Data.”

The serial output port is configured at 57,600 bits per second,
555[;?"— eight data bits, no parity bit, one stop bit, with flow control off.
CcoM The serial output data is formatted as comma-delimited ASCII
ﬁ OFF text and consists of a timestamp in the form HH:MM:SS
followed by packets of real-time data values for each online
LA pump. Specific details of the data values included in the serial
output can be found in Appendix B, Serial Data Output Values.
Figure 2-7:

Serial Output Control
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Stewart & Stevenson Services, Inc.

Chapter 2

The Communication Setup Window allows
the operator to fundamentally change how

data is transferred across the IPC-PC network.

The operator can access this window by
selecting the Network tab then,
Communication Setup.

The Hardware Layer radio select buttons
allows the operator to connect to the Main
Control Board (MCB) through the Gateway
using a RS232 connection, or by Direct
Control using a RS485 connection.

To the right of the Hardware Layer radio
select buttons is the Enable E-Stop selector,

x
WARNING!

These settings affect network communications
and should be changed only by authorized
Stewart & Stevenson personnel.

Hardware Layer
’75 Direct CDntruI—‘ W Enahble E-Stop

£ Gateway

| Cancel | | (o] ‘

Figure 2-8:
Communication Setup Window

which allows an operator to immediately set the engine to instant idle / neutral by
depressing the large mushroom button located inside the data van. No action will occur if

the E-Stop selector is not enabled.

Note: The E-Stop button sets the engine to instant
idle/neutral. It is NOT an emergency stop button.

The AccuFrac PC TCP Server tab allows the operator to connect to AccuFrac PC in order
to receive and display Inline Pressure. In order to connect to the server, the operator
must select Change Server Name on the AccuFrac PC TCP Client window, and input
the server address into the field shown in Figure 2-9.

x

Wehat is the name of the AccuFrac PC computers

(example: computer name oF abc, 3y, Com or 300, 50, K00, 3008

|

Figure 2-9: Server Name Window
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Stewart & Stevenson Services, Inc. Chapter 2

Configuring the Engine & Transmission is done at the factory. However, if new
firmware is loaded on the MCB these settings will have to be configured again.

Note: Improper settings can damage the Engine and
Transmission being used. Contact Stewart & Stevenson if
you are unsure of these settings.

_lolx]
Pump #1 Select Engine and Transmission types

WARKING - Do not apply these setfings unless you are absolutely sure

Other Tasks

Select Engine Select Transmission
{ { Press 'Set' button to save
Detroit Diesel | Allison 9800 | your changes
| Set
Caterpillar Allison 6000 €
Twin Disc

Figure 2-10: Engine & Transmission Selection Screen
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Stewart & Stevenson Services, Inc. Chapter 3

The Multi-Pump Control Window allows the operator to control up

to twenty-four pumps simultaneously. Individual controls for each

pump’s engine throttle and transmission gear are provided.

Displayed data includes pump discharge pressure, discharge rate,

engine rpm, and transmission lockup. All data including those not displayed on the
Multi-Pump Control Window are monitored for alarm conditions. Any data point outside

of its normal operating range generates an alarm event and illuminates the alarm
indicator.

Any unused pump panel (not connected to an IPC pump) will appear dimmed. Figure 3-
1 shows one active pump connection, while panels two through eight are dimmed.

@7 1PC - Intelligent Pump Control =] x|
Metwork Record Refresh  Language Units Totals Pressures  Shutdown  Help

7 P 2 g |2 251 |4 i 5 " & FE B e |8

TRIP
SET a

BEL /M

| 0.0}

Total I | -

]

ENGINE
RFM 0

B

@ arm
@ Lockur

|

=Wk~

IHSTANT
IDLE ¢
NEUTRAL

Figure 3-1: Multi-Pump Control Window
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Stewart & Stevenson Services, Inc. Chapter 3

| _ o AlE
The Engine Throttle Control is a four-way switch with small and
large increment and decrement buttons. Each press of a button EMNGINE 0
causes the corresponding engine’s RPMs to increment or R
decrement by either the small or large throttle steps as configured M
in IPC. The engine’s RPM set point will never exceed the high \

RPM limit configured in IPC.

Figure 3-2: Engine
Throttle Control

The Transmission Gear Selector is a two-way switch that
increments or decrements the selected gear. Each touchscreen
button causes the transmission to shift up or down by one gear.
The gear that the transmission is currently in will be displayed
in red, while all other gears appear white. After pressing a
gearshift button, a slight delay while the transmission shifts
before the indicated gear changes is normal.

b W b h 3~

Figure 3-3: Transmission

The green Transmission Lockup LED will
Gear Selector

illuminate in green whenever the @ Lockur
transmission is in lockup mode. Operating the transmission under load
for extended periods of time out of lockup (i.e., in torque converter TFlgur€.3‘_4:
. - - ransmission
mode) may cause excessive heat build up or damage. Lockup is Lockup LED

typically achieved at speeds above 1500 RPM.

IPC commands the engine to idle and the transmission to go to neutral whenever the
discharge pressure exceeds the Overpressure Trip Set Point. The Overpressure Trip Set
Point for each pump is displayed near the top of each pump panel. To enter a new set
point, click the SET button and a number pad for a new set point will appear shown in
Figure 3-5.

0

7) 8| s |
T T T Bex
4 s e |

1l |

o | .]

DONE | CANCEL ]

Figure 3-5: Number Pad
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Stewart & Stevenson Services, Inc. Chapter 3

The overpressure bar graph is displayed to the right of the set point. This graph indicates
the current discharge pressure of the pump as a percentage of the trip pressure. If the
graph moves all the way to the top, the pump will trip.

Cwerpressure = il
Trip Zetpoint E
T TP Cwerpressure

12000 Bar Graph

//! BELf M
Cwerpressure -
=et Button m -

Figure 3-6: Overpressure Trip Controls

An Instant Idle / Neutral button is located at the bottom of each pump panel. Pressing the
Instant Idle / Neutral Button causes the corresponding pump’s throttle to go to idle and
the transmission to go to neutral without affecting any of the other pumps. The Instant
Idle / Neutral Button must first be enabled by moving the nearby toggle switches to the
“Up” position. When enabled, the Instant Idle / Neutral Button changes from gray to red.

INSTANT ‘ 4_TDQQ|E switch in
' IDLE ¢ o T
f_‘ HEUTRAL [ up” position

Disabled / Gray Enabled / Red

Figure 3-7: Instant Idle / Neutral Button

An Alarm LED is associated with each pump. The red alarm LED will illuminate if any
of the operating parameters are outside of their normal operating ranges as configured in
IPC. The Alarm LED will also illuminate if a diagnostic fault code is received from the
engine’s electronic control module (ECM). If an alarm becomes active, as indicated by
the Alarm LED, the source of the alarm may be located by navigating to the Diagnostics
& Control Window with the Pump Zoom Button. The Pump Zoom Button is described in
section 14, Pump Zoom Button.

@ rLarm

Figure 3-8: Alarm LED
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Stewart & Stevenson Services, Inc. Chapter 3

Each pump panel contains a Pump Zoom Button. Clicking the &)
Pump Zoom Button will display the Diagnostics & Control
Window as described in the next section.

Figure 3-9: Pump
Z.oom Button

The Total Radio Button allows the operator to total the rate, HHP,
Total I_ and volume for all pumps the operator chooses to select. The totals
for each pump can be viewed at the bottom of the Multi-Pump

Figure 3-10: Total  Control Window.
Radio Button

The Resistor Button found on each pump panel of the Multi-Pump
Control Window takes the operator to the Hardware Calibration }f’
Window for the corresponding pump selected. The Hardware

Calibration Window which will be discussed in Chapter 5 allows the
operator to calibrate various aspects of the engine, transmission, and

pump.

Figure 3-11:
Resistor Button
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Stewart & Stevenson Services, Inc. Chapter 4

The Diagnostics & Control Window is an in-depth display of the
frac pump’s operation shown below in Figure 4-1. It is organized
into three main sections: engine, transmission, and pump. Each
section contains a wealth of diagnostic data that the operator can use
to monitor the engine, pump, and transmission.

& Pump #1 I =] |
Metwork Record Refresh  Language Units Totals Pressures  Shutdown  Help
i | i
SNEE Close rdon | PUMP ] DISCHARGE FLUID RATE POWER
COOLANT TACH olL PRESSURE K. T
2s0- | °F 250~ °F " 1000 s1“51111 IO
z z o 150 1750 -
200; 200—5 ~500 2000-=
150% 150-5
100% 100%
o2 0l
oL FUEL TOTAL BELS
s | °F I
- alL FUEL
52 PRESSURE  PRESSURE
 TRANSMISSION |

OIL TEMPERATURE

ENGINE DIAGNOSTICS

Figure 4-1: Diagnostics & Control Window
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The Engine Diagnostics Display translates diagnostic fault codes generated by the
engine’s ECM. Messages are retained in the scrollable list box until the CLEAR button
is pressed or the IPC-PC application is shut down.

Broadcast fault codes conforming to either the J1587 or J1939 standard can be displayed
on IPC-PC. Currently, IPC and IPC-PC can display fault codes generated by Detroit
Diesel ECMs only.

ENGIME DIAGNOSTICS Rt

Figure 4-2: Engine Diagnostic Display

The Throttle Controls & Tachometer on the Diagnostics & Control Window look and
operate the same as those on the Multi-Pump Control Window, with the exception that
the throttle control has a slightly different shape.

Figure 4-3: Throttle Controls & Tachometer
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Stewart & Stevenson Services, Inc. Chapter 4

A lockup indicator LED is displayed in the transmission section of P
the Diagnostics & Control Window along with an additional LED @

labeled “CHANGE FILTER.” The red change filter LED
illuminates whenever IPC receives a blocked filter signal from the

.. . Fi 4-4: Ch
transmission filter transducer. igare ange

Filter LED

The pump discharge pressure can be calibrated (zeroed) from IPC-PC by clicking the
ZERO discharge pressure button. This causes the current signal level from the discharge
pressure transducer to represent zero within IPC. This is an IPC hardware calibration and
will be retained in non-volatile memory.

DISCHARGE
PRESSURE

-

16~

14

16

17 :

18 -
1 19 -
. P opsi 2'::5“\

%1000

m e
/ Pressure Buttan
ZERO

Figure 4-5: ZERO Discharge Pressure Button

TOTAL BELS IPC maintains a running total of the amount of slurry
pumped. This value is displayed on IPC-PC and can be reset
by clicking the totalizer RESET button.

Figure 4-6: Slurry Totalizer
with Reset Button
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The Pump Selector shown in Figure 4-7 indicates which pump is currently displayed on
the pump diagnostics window. The selector also allows the operator to choose which
pump is displayed by clicking the up or down arrows. The currently selected pump is
also indicated on the title bar of the Diagnostics & Control Window.

The pump selector may be dragged with the mouse anywhere within the Diagnostics &
Control Window.

EPump #1
Metwork Record Refresh  Language Units  Tokals Pressures  Shubtdown  Help

~ ENGINE | Close Window

COOLANT TACH
2s0- | °F

200-
150 -
100-=

50°

Purmp
Selector

OIL FUEL

Figure 4-7: Pump Selector
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The normal operating ranges for all data points are independently configurable from
within IPC. Each of the digital numeric fields indicates when its value is not within
normal operating range by changing color from green to red. Whenever any digital
display is out of range (colored red), or if any engine diagnostic fault codes are displayed,
the alarm LED on the multi-pump control window will illuminate.

SPEED SPEED

e

[

LV AP
10 fa0 .
- 25-

'x: - I] 3'] :
" RPM
w100

Mormal Cperation Alarm Condition

Figure 4-8: Alarm Indicators
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The Hardware Calibration Window allows the operator to calibrate
various aspects of the engine, transmission, and pump. Chapter 5
will cover different aspects concerning calibration and the steps the
operator must do to properly modify these settings.

_lolx|
Pump #1 Select A Hardware Group To Calibrate

Select Engine, Transmission, or PUmp

Other Tasks ‘

Transmission |

Figure 5-1: Hardware Calibration Window
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The first step in navigating to the Hardware
Calibration Window is clicking the Resistor Please enter the system password . . .

Button (shown in Figure 3-11) | |
corresponding to the desired pump located

on the Multi-Pump Control Window. The JRS—T—
operator will then be prompted for a
password (shown in Figure 5-2) which can

be entered using a digital key pad by
depressing the left mouse button over the
password field.

Figure 5-2: System Password Window

The operator can navigate to the Throttle Setup screen by clicking the Resistor Button >
Engine Tab > Throttle. From here, the operator can modify the throttle step size, scale,
and RPM range.

The Throttle Step Size changes the RPM increments when depressing the larger and
smaller throttle step buttons shown in Figure 3-2 and 4-3. They are defaulted at 10 and
100 RPMs.

Note: The offset and gain are calibrated at the factory.
Contact Stewart & Stevenson if these settings need to be
changed.

After configuring the throttle steps, offset, and gain, it is necessary to calibrate the RPM
range. The low limit RPM range is defaulted at 600 RPMs however, it is up to the
operators discretion as to what these values should ultimately be set to. It should be
noted, that the engine will not fall below its idling speed even with the low limit range set
to zero. The same holds true for the high limit range.

¥ The operator must click “set” in order to store new values.

— Throttle Step Size — — Scale — RPM Range
Small 10 Offset 0.000 Low Limit 600
Large 100 Gain 0.000 High Limit 0

Figure 5-3: Throttle Setup
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Chapter 5

When calibrating the alarms, the operator should follow the same procedure as detailed in
section 5.2 for configuring the low limit and high limit RPM range. When an alarm is

tripped the corresponding display on Diagnostics & Control Window will turn red and the
Alarm LED as shown in Figure 3-8 will illuminate.

SPEED OIL PRESSURE FUEL PRESSURE
RPM PSI PSI
Low Limit 000 Low Limit 000 Low Limit 000
High Limit 0.00 High Limit 0.00 High Limit 0.00
SET SET SET
OIL TEMPERATURE FUEL TEMPERATURE WATER TEMPERATURE
DF UF UF
Low Limit 000 Low Limit 000 Lows Limit 000
High Limit 0.00 High Limit 0.00 High Limit 0.00
SET SET SET

Figure 5-4: Engine Alarm Calibration Window

Calibrating the Transmission Oil Pressure is a six step process:

1.

Enter the desired PSI into the
Min-Scale Reading field.

. Press the “Calibrate Min-Scale

Reading” button.

Enter the desired PSI in the
Max-Scale Reading field.

Press the “Calibrate Max-Scale
Reading” button.

. Press the “Auto-Scale” button.

. Press the “Set” button to save

your changes.

W

How To Auto-Scale the Analog Input:

With a low signal or simulated input
1. Enter the desired current min-scale reading
2. Press the 'Calibrate Min Scale’ button

With a high signal or simulated input
. Enter the desired current max-scale reading
. Press the 'Calibrate Max Scale' button

4
5. Press the 'Auto-Scale’ button
6. Press the 'Set' button to save your changes

0.000

in ADC Counts

1. Min-Scale Reading

M
2. Calibrate Min Scale

a

0.000

Max ADC Counts

3. Max-Scale Reading

4, Calibrate Max Scale

Increase Average Counts for
smoother response

Average Counts 1

Press 'Set’ button to save

your changes

Set

5. Auto-Scale

Figure 5-5: Transmission Oil Pressure Calibration Window
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Note: There are four other screens (Transmission Oil Temperature, Pump Discharge
Pressure, Pump Oil Temperature, and Pump Oil Pressure) that have the same layout and
procedure as the Transmission Oil Pressure screen. Therefore, only the Transmission
Oil Pressure screen will be covered in detail.

Average Counts is the only setting available for calibration on the Transmission Filter
Switch Screen. Average counts is defaulted to five which is the recommended setting for
this particular application.

The Pump Setup Window allows the operator to set the pump efficiency factor and the
pump gear ratio. The pump gear ratio should be a value that reflects the manufacturer’s
specifications for the specified pump.

The pump efficiency factor is simply used to correct theoretical displacement and is
measured in percentages. Therefore, a rating of “1.00” is equal to one hundred percent
efficiency and a rating of “0.50” is equal to fifty percent efficiency. As a pump wears the
efficiency tends to decrease and it is up to the operator to compensate for this.

Pump Efficiency Pump Gear Ratio

0.00 1:| 1.00

Expected Range: 0.80to 1.00

Figure 5-6: Pump Efficiency & Gear Ratio Fields
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A K-Factor is used to convert a S o e e 2 e lTor
frequency |nt0 a‘n englneerlng K-Factor 0.00 Average Counts 1
unit. If the operator knows the
K-Factor, input it directly into
the K-Factor field.
— Auto-Scale
A How To Auto-Scale the K-Factor: 5 Ser' b
If the K- FaCtor IS unknown the 1. Enter the desired current value - V;jr CE:'?S;;) o
operator can complete the 5. bressthe uto Scole tton
fol Iowing Steps 4. Press the 'Set” button to save your changes
) 1. Current Value 0.00
1. Enter the desired current
Frequency (Hz)
Value 2. Get Frequency = ;Du
2. Click the “Get Frequency”
button . 3. Auto-Scale
3. Click the “Auto-Scale”
button. Figure 5-7: The Pump Rate Setup Window

4. Press “Set” to store your
changes.

The Plunger Setup Window asks the operator for the number of plungers, the plunger size
(diameter), and the plunger stroke (length). All of this data except for the number of
plungers can be derived from the manufacturer’s specifications and should be entered in
the fields below in Figure 5-8.

Number of Plungers

Plunger Diameter Plunger Stroke

v 3 A 0.00 0.00

Figure 5-8: The Plunger Setup Window
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Refresh Language The speed at which the IPC-PC windows are
0.5 seconds updated can be adjusted in order to reduce

v 1 second CPU utilization when running IPC-PC on lower-performance
2 seconds computers. The default refresh period of one second is
4 seconds recommended for most cases.

Figure 6-1: Refresh Tab

The display language used on the application windows can be selected Language  Units
from the “Language” menu item. Currently the English and Chinese v English
languages are supported. Chinese

Figure 6-2:
Language Tab

& Pump #1 _ o) x|

Metwork Record Refresh  Language Units  Totals Pressures  Shutdown Help

i
Close Window HEFEThEE

R,
T a280 7o
- 1000 1500 °.
27 ¥50 1750 7,
~500 2000=
- 250 2050 ©
h 2500
L nbp

e e m S
ST W [
: g - — EgHM EAGHEE
ki 7 ThE
°*°q
225
5 :- 250
P 4 = e
3 ",’ 25 ‘;‘
L 2 hlr
v B N
FEfn
B R %ﬁﬁt
e °

Figure 6-3: Chinese Display
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The Record Tab allows the operator to start, stop, and pause data
being gathered and recorded by IPC-PC to a CVS file for later
analysis. The pump number, date, and time are all recorded in
millisecond time intervals.

Record

Skart \

Figure 6-4:
Record Tab

The Units Tab allows the operator to choose whether the Metric System or English
System of units is displayed on all gauges.

& Pump #1 =1l
Metwork Record Refresh Language Units Totals Pressures  Shutdown  Help
i 1
SR, Cosewindon | PUMP_] DISCHARGE FLUID RATE POWER
COOLANT QIL PRESSURE iy oL
1;- | °C 120- | °C S
: > 800 1400 .
1003 100 a0 1600
80 s0= - 200 1800 <
= y zo00 T
B0~ ) Y b

B0
40
02

QIL
PRESSURE

= 402 .

B E i .
EU': : "t eoo son 7,
0= 20 Caoo qo00 -
202 -_z00 1200

: s :

1400 .

FUEL
PRESSURE

0= A
20° -20- KPa
ENGINE DIAGNOSTICS [lSR=iiis
2
Z

TOTAL m3

KW

SDD f

QIL PRESSURE
BUU 1000

st -
100 ao
,50 350 —

1200
400 1300 B

[
" TRANSMISSION |
LOCKUP OIL PRESSURE
OIL TEMPERATURE 7
‘-\‘ 1400 N
5 S 15007~
= 1800
A 4 - ZDDf 2000 7
3 ",’ 200 -
GEAR 2 o KPa_
wi B s L O
@
T = .
=3 e B J
Figure 6-5: Metric Gauges
Totals  Pressures  Shutdown

By selecting Reset Discharge Totals under the Totals
Tab the operator has the ability to reset the discharge
total on all active pumps to zero.

Reset Discharge Totals

Figure 6-6: Totals Tab
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The Pressures Tab is similar to the Totals Tab. It has Pressures  Shutdown  Help
one drop down sub menu called, “Zero Discharge Zero Discharge Pressures
Pressures.” It allows the operator to zero the discharge

pressure on all active pumps. Figure 6-7: Pressures Tab

The Shutdown Tab allows the operator to set all active pumps to idle / neutral.

Shutdown  Help
all Purnps Idle | Meutral |

Figure 6-8: Shutdown Tab
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Appendix A

Serial Data Output Values

The serial output data is formatted as comma-delimited ASCII text and consists of a
timestamp in the form HH:MM:SS, followed by packets of real-time data for each

online pump and ending with a carriage return / line feed. Table B-1 is an example
of the data output when two pumps are online.

Description | Position Serial Output Data
Timestamp 1 HH:MM:SS
2 Engine RPM
3 Engine Oil Pressure
4 Engine Fuel Pressure
5 Engine Oil Temperature
6 Engine Fuel Temperature
7 Engine Coolant Temperature
8 Transmission Lockup
Pump #1 9 Transmission Gear
Data 10 Transmission Oil Pressure
Packet 11 Transmission Oil Temperature
12 Pump Discharge Pressure
13 Pump Hydraulic Power
14 Pump QOil Pressure
15 Pump Oil Temperature
16 Pump RPM
17 Pump Rate
18 Pump Slurry Total
19 Engine RPM
20 Engine Oil Pressure
21 Engine Fuel Pressure
22 Engine Qil Temperature
23 Engine Fuel Temperature
24 Engine Coolant Temperature
25 Transmission Lockup
Pump #2 26 Transmission Gear
Data 27 Transmission Oil Pressure
Packet 28 Transmission Oil Temperature
29 Pump Discharge Pressure
30 Pump Hydraulic Power
31 Pump Oil Pressure
32 Pump Oil Temperature
33 Pump RPM
34 Pump Rate
35 Pump Slurry Total
Terminators 35 CRLF

Table B-1: Serial Data Output
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IPC-PC Measurement Units

IPC-PC can scale the process data to both the English and Metric measurement
systems. This scaling is reflected in the values displayed on the screen as well as the
values of the serial output data. Table C-1 lists the units of measurement used for
each data point.

Data Point English Metric
Engine Speed RPM RPM
Engine Oil Pressure PSI kPa
Engine Fuel Pressure PSI kPa
Engine Oil Temperature °F °C
Engine Fuel Temperature °F °C
Engine Coolant Temperature °F °C
Transmission Oil Pressure PSI kPa
Transmission Oil Temperature °F °C
Pump Discharge Pressure PSI MPa
Pump Overpressure Set Point PSI MPa
Pump Hydraulic Power hp kw
Pump Oil Pressure PSI kPa
Pump Oil Temperature °F °C
Pump Speed RPM RPM
Pump Rate BBL / min m*® / min
Pump Slurry Total BBL m®

Table C-1: Engineering Units
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Intelligent Pump Control Release Notes

Network Controller (ICB)

Version 2.84 — Released 8/17/2007
e Adds support for Allison 6600 series transmission.
e Adds density input for mud pump applications.
Version 2.82 — Released 6/21/2007
e Adds Brake and Warm Up support for Twin Disc 8501 transmission.
e Must be used with MCB version 2.43 or later.
Version 2.8 — Released 5/01/2007
e Adds support for Twin Disc 8501 transmission.
e Adds support for Cummins QSK 45 and QSK 50 engines.
e Must be used with MCB version 2.41 or later.
e Must be used with touch screen version 2.19 or later.
Version 2.7 — Released 3/16/2006
e Added transmission oil under pressure trip. This function works exactly like pump over
pressure trip, and can be disabled.
e Added transmission oil over temperature trip. This function works exactly like pump over
pressure trip, and can be disabled.
e Added pump lube oil under pressure trip. This function works exactly like pump over
pressure trip, and can be disabled.
e Added wireless network support.
e Must be used with MCB version 2.28 or later.
e Must be used with touch screen version 2.17 or later.
Version 2.61 — Released 10/03/2005
e Added suction under pressure trip. This function works exactly like pump over pressure
trip, and can be disabled.
e Must be used with MCB version 2.25 or later.
e Must be used with touch screen version 2.15 or later.
Version 2.59 — Released 5/04/2005
¢ Network baud rate changed to 19200 to support RocketPort hardware.
Version 2.57 — Released 1/04/2005
e Added ability to password protect hardware settings and alarm set points.
Version 2.56 — Released 11/29/2004
¢ Removed 300-millisecond delay when sending ECM diagnostic messages to the touch
screen.
Version 2.55 — Released 11/23/2004
e Removed flow control from ASCII serial output.
Version 2.54 — Released 11/15/2004
e Fixed a bug which prevented some engine ECM diagnostic messages from displaying
properly on the QTerm.
Version 2.53 — Released 10/14/2004
e Expanded IPC-PC interface to include hardware setup.
Version 2.22 — Released 4/21/2004
e A bug was corrected that could cause the transmission in IPC-PC to appear in Neutral
even though it is in Brake.
Version 2.21 — Released 4/7/2004
e Added Chinese language support.
e Added support for Detroit Diesel, Caterpillar, Allison, and Twin Disc.
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o Added IPC-PC interface.
Version 1.2 — Released 12/24/2003
e The over-pressure trip point screen was changed to prevent inadvertent changes to other
pump parameters.

Controller (MCB)

Version 2.5.4T2 - Released 2/4/2009
e Improved J1939 message parsing speed and reliability
e Updating of the QTerm is faster
Version 2.5.2 — Released 11/20/2007
o Watchdog timer is now active when in Neutral or Brake.
Version 2.5 — Released 11/12/2007
e Improved engine start/stop controller. Only applies to situations where the start button is
pressed immediately after stopping the engine (within 12 seconds).
Version 2.4.9 — Released 10/15/2007
e Revised shift controller to allow shifting directly from brake to any gear and vice versa.
This only affects pumps which interface directly to FracCat (SLB).
Version 2.4.8 — Released 8/22/2007
e Changed Brake gray code for Twin Disc 8501 transmission.
Version 2.4.7 — Released 8/17/2007
e Adds support for Allison 6600 series transmission.
e Adds density input for mud pump applications.
Version 2.4.6 — Released 8/9/2007
e Changed Brake gray code for Twin Disc 8501 transmission.
Version 2.4.5 — Released 7/18/2007
o Fixes issue that caused J1587 data to be decoded improperly when used with certain
engine types.
Version 2.43 — Released 6/21/2007
e Adds Brake and Warm Up support for Twin Disc 8501 transmission.
e Must be used with Gateway version 2.82 or later.
Version 2.41 — Released 5/01/2007
e Adds support for Twin Disc 8501 transmission.
e Adds support for Cummins QSK 45 and QSK 50 engines.
e Must be used with Gateway version 2.80 or later.
Version 2.29 — Released 4/04/2006
e Added handlers for divide-by-zero and overflow exceptions.
Version 2.28 — Released 3/16/2006
e Added transmission oil under pressure trip. This function works exactly like pump over
pressure trip, and can be disabled.
e Added transmission oil over temperature trip. This function works exactly like pump over
pressure trip, and can be disabled.
¢ Added pump lube oil under pressure trip. This function works exactly like pump over
pressure trip, and can be disabled.
e Added wireless network support.
¢ Added engine start / stop controls for use with IPC-PC.
e Added watchdog timer control (go to idle / neutral) for communication timeouts. Timeout
value is user selectable and can be disabled.
e Must be used with ICB version 2.7 or later.
Version 2.25 — Released 10/03/2005
e Added suction under pressure trip. This function works exactly like pump over pressure
trip, and can be disabled.
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¢ Must be used with ICB version 2.61 or later.
Version 2.24 — Released 4/15/2005
e Network baud rate changed to 19200 to support RocketPort hardware.
Version 2.23 — Released 11/29/2004
e Fixed a bug which reported an extra ECM diagnostic message when a single message
was received.
Version 2.21 — Released 11/15/2004
e Fixed a bug which interfered with throttle operation if the throttle low limit was greater
than 600 RPM.
e Added default low limit of 600 RPM for the throttle.
Version 2.2 — Released 10/14/2004
e Added support for additional Allison transmission.
e Added default values for throttle steps.
Version 2.0 — Released 4/7/2004
e Added support for Detroit Diesel, Caterpillar, Allison, and Twin Disc.

Touch Screen

Version 2.22 — Released 8/17/2007
e Adds support for Allison 6600 series transmission.
e Adds density input for mud pump applications.
Version 2.19 — Released 5/01/2007
e Adds support for Twin Disc 8501 transmission.
e Adds support for Cummins QSK 45 and QSK 50 engines.
e Must be used with Gateway version 2.80 or later.
Version 2.17 — Released 3/16/2006
e Added transmission oil under pressure trip. This function works exactly like pump over
pressure trip, and can be disabled.
e Added transmission oil over temperature trip. This function works exactly like pump over
pressure trip, and can be disabled.
¢ Added pump lube oil under pressure trip. This function works exactly like pump over
pressure trip, and can be disabled.
¢ Must be used with ICB version 2.7 or later.
Version 2.15 — Released 10/03/2005
e Added suction under pressure trip. This function works exactly like pump over pressure
trip, and can be disabled.
e Must be used with MCB version 2.25 or later.
e Must be used with ICB version 2.61 or later.
Version 2.13 — Released 1/04/2005
e Added ability to password protect hardware settings and alarm set points. Must use with
network controller version 2.57 or higher.
Version 2.12 — Released 10/14/2004
e Fixed disappearing torque converter / lockup text introduced in version 2.11.
Version 2.11 — Released 10/14/2004
e Added support for additional Allison transmission.
e Language translation now occurs only when needed instead of at every power up.
Version 2.0 — Released 4/7/2004
o Added Chinese language support.
e Added support for Detroit Diesel, Caterpillar, Allison, and Twin Disc.
e Added IPC-PC protocol support.
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Version 1.4 — Released 2/09/2004
e A problem was fixed that could cause the terminal to lock up in the Auto-Scale Analog
Input screen.
Version 1.3 — Released 1/30/2004
e The over-pressure trip point screen was changed to prevent inadvertent changes to other
pump parameters.
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Stewart & Stevenson Services, Inc. Introduction

Record of Revisions

Property of:

Company:

Address:

City: State: Zip Code:

Revision Data

Check each revision received, and insert the revised and supplementary pages in your manual.
Stewart & Stevenson Services, Inc. assumes no liability for personal injury or equipment failure
due to any operation performed without heed to manual revisions.

Date of original publication: August 2003

Revision Number Date Brief Description

1
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Stewart & Stevenson Services, Inc. Introduction

Copyright Notice

This manual is copyrighted as an unpublished work.

This manual contains the confidential and proprietary information of Stewart &
Stevenson Services, Inc.

Neither this document nor any information contained herein may be reproduced or
redistributed in any form whatsoever without the express, written consent of an authorized
agent of Stewart & Stevenson Services, Inc.

Any attempt by any person other than an authorized agent of Stewart & Stevenson Services,
Inc. to alter the contents of this manual in any way shall be construed as copyright
infringement, punishable by all applicable laws.

All vendor literature contained in this manual is the copyright property of the respective
vendors, protected by the same laws governing this operation and maintenance manual.

i
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Stewart & Stevenson Services, Inc. Introduction

About This Manual

This manual is not a textbook on mechanics, electronics, or hydraulics. Sufficient
descriptive material and illustrations are included to enable the operator to understand the
basic construction and theory of operation of this equipment. The intent of this manual is
to guide the operators and maintenance personnel in the proper use of the equipment. This
manual is not a substitute for properly trained personnel or common sense.

No liability, either express or implied, is given for any information contained herein. This
manual is intended only as a guide, and not as a substitute for proper training by qualified
personnel.

Stewart & Stevenson Services, Inc. assumes no responsibility for improper use of equipment,
improperly trained personnel, improperly maintained equipment, or failure to follow normal
safety precautions outlined in this manual, in the vendor literature, or by propetly trained
personnel.

Use of this manual for any purpose other than for the safe and proper operation and
maintenance of the equipment and all its components constitutes misuse, and is punishable
by all applicable laws.

If there is any discrepancy between information contained in this manual and the vendor
literature, the vendor literature is assumed correct. Stewart & Stevenson Setvices, Inc.
assumes no liability whatsoever for any person who fails to follow the operation and safety
procedures of the original equipment manufacturers.

Please read through this manual in its entirety before attempting to operate the equipment.
Stewart & Stevenson Services, Inc. assumes no liability for failure to do so.

All information in this manual is based on the latest production information available at the
time of publication. Direct any questions concerning the contents or format of this manual
to:

The Control Systems Group
Stewart & Stevenson Services, Inc.
10750 Telge Rd.
Houston, Texas 77095
Phone: (281) 345 - 5100
Fax: (281) 345 - 1188
Email Addresses:
Parts and Service: controls.service(@ssss.com
Product Information: controls.info@ssss.com

il
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Stewart & Stevenson Services, Inc. Introduction

Table of Contents

Section Page
Introduction

Record Of REVISIONS .....cuiuiiiiiiiiciciiiciic e 1

COPYLIGIE INOLCE ..ttt beaas i

About This Manual ... i

Table Of CONLENTS....viuiiiiiiciii s v
Chapter 1

1.0 OVEIVIEW .ottt 1
Chapter 2

2.0 OPEILALION oottt st b st a s sss s 2

2.1 CoNIO] SCIEEM....uiuiiiiiiiit bbb 2

2.2 Engine DIagnostiCS .....ccceeriririieieciiieieininiririiecesesessssesiissesesesesesssssssesesesessssssesssssesenes 3

2.3 AAIM et 3

2.4 Configuring the Over Pressure Trip Point. ... o, 3
Chapter 3

3.0 MAINtENANCE coviviiiiiiiii bbb 4

3.1 Setting up the Terminal........cccccoevvviiiinice s 4

3.1.1 Terminal SEttings.....ccviiiiiiiiiiiiiiii s 4

3.1.2 NetWOTk SELHNZS ...vvvucviieiiiieeieiieieieietsieieeie et saesens 5

3.1.3 DiSPlay UNIts...c.ccuiuiiciiiiciiciiiiiciii s ssscsns 6

3.1.4 Communication TeSt .....cociiiiiiciiiciniic s 6

3.2 Setting Up the ENGINE ..o 7

3.2.1 ENGINE SELUP ..oovviieiiiiiieiiiiiicicrerets e sessssseens 7

3.2.2 Engine Throttle ... 7

3.3 Setting Up the TransmiSSION .......ccvieurieiiiniirieiniinie s 8

3.3.1 Transmission O1l PIessure ... 8

3.3.2 Transmission Filter SWitCh........coccoeiviiiiniiininiiiiiicicciccceces 8

3.4 Setting Up the PUMP .o 9

3.4.1 Pump CharaCteriStiCs ..o ssssssns 9

342 PUmP RALE ... 8

3.5 Configuring AlArms .......ccoveviuiiiiiiiniciic s 10

Appendix A: Troubleshooting Engine Throttle ..o, 11

Appendix B: Troubleshooting Allison TransmiSSION ........cceeiriieiieniiriiensieiisnsiesssesnenn: 12

Appendix C: Saving Parameters to @ COMPULET .......coiurirurieriiiniiiiniiniessiessse e 13

GLOSSALY ottt bbbttt 15

TOAEX i 16

v

U.S. Well - Exhibit 2101
Liberty v. U.S. Well - IPR2024-01274
Page 197 of 247



Stewart & Stevenson Services, Inc. Chapter 1

Chapter

Stewart & Stevenson’s Intelligent Pump Control System (IPC) is capable

of monitoring and controlling multiple fracturing pumps simultaneously

from a single location, giving the operator precise, remote control over an entire fracturing
spread. The IPC System allows users to control various functions of the equipment through
a touch screen interface. Status lights are used to notify the operator of alarms when a
problem exists with the engine, transmission, or the pump. Functions, such as
start/shutdown of the engine, increasing/decreasing throttle, and gear selection, can be
controlled via the pump control panel.

The IPC is a microprocessor-based system with a touchscreen operator interface that can be
stored in a weather tight suitcase or panel-mounted inside a Control Center. The display is a
touch sensitive 8.5” X 6.25” graphical display. IPC simplifies operations by reducing the
amount of electronic components required to control the various functions of fracturing
equipment.

Control Functions STEWART & STEVENSON

INTELLIGENT FUMF CONTROL SYSTEX

* Engine throttle
* Transmission shift PUMP CONTROL TERMINAL SETTINGS
* Transmission brake
* Engine emergency shutdown (optional) NETHIRK. SETTINGS
* Engine normal shutdown
* Engine start

Control Parameters

* Engine fault codes with translations Figure 1: Main Menu
* Engine speed

* Engine oil pressure and temperature

* Engine water temperature

* Transmission oil pressure

* Torque converter status indicator for converter and lockup modes

e Pump speed

*  Pump oil pressure and temperature

*  Pump discharge pressure with overpressure module

*  Pump discharge rate and total hydraulic horsepower production (calculated)

1
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Stewart & Stevenson Services, Inc. Chapter 2

Chapter

This chapter covers the specific details of operating the Intelligent Pump

Control System. It also explains the many different abbreviations,

buttons, screens, and controls used on the following display windows,

how they are used, and what they mean. These display windows include the Conzrol Screen,
Engine Diagnostics Screen, Alarms Screen, and Over Pressure Trip Point.

The control screen is the main screen from which the operator controls the pump. From this
window the operator can view engine diagnostics, zero discharge pressure, modify the
alarms, increase engine throttle, and switch between gears.

» To access the control screen clicking the Control button on the
Intellygent Pump Control screen.

Values displayed across the top of the
PREEESURE 0 screen come from the Electronic
TOTAL Control Module (ECM) sensors, and
calculated values.

Below the ECM values, the operator
can increase/decrease the engine
RPM’s and change gears by pushing the
up/down arrows. Refer to Figure 2 for
more details on the Control Screen.

==l S IR TS o |

Figure 2: Control Screen

1. Takes the operator to the Engine Diagnostics screen, which will display all the values

from the engine’s ECM.

Clicking the Zero Discharge Pressure button will reset the Pressure (PSI) to 0.

Allows the operator to quickly modify the various features on the Pump Characteristics

screen.

Reset Totals will reset the slurry total (BBL).

Adjusts the Small Throttle.

Adjusts the Large Throttle.

Throttle indicator that graphically displays when the operator increases/decreases the

throttle.

Shifts the transmission.

Will set the transmission to neutral and the engine to idle.

0. Takes the operator to the A/armns screen. This button will blink when an alarm is
active.

Nk i

=S

2
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Stewart & Stevenson Services, Inc. Chapter 2

ENGINE DIAGNOSTICS

EM03/02 1346:02 Fuel Pressure High
EN04/02 17:03:30 Lir Inlet Pressure High
5I05/02 14:00:01 Odl Pressure Low

The Engine Diagnostics screen will allow
the operator to view any diagnostic
message from the ECM. The message
will display the date, time, and
description of the problem. The
operator can then use the available
information to correct any engine
problem or malfunction.

Figure 3: Engine Diagnostics

The Alarms screen is setup to allow the operator to view in real time all the incoming data
from the engine, transmission, and pump sensors.

ALARMS To access the .Alarms control screen

ENGINE press the Alarms button on the Control
sreer [E =F+ oo eve [IE screen

o1L rress NG FueL Terr G '

rueL rress [NNGNGE water Tere G ) )

TRANSHISSION To conﬁguge the alarms and their h%gh

oIL PRESSE TRANSHISSION TR and low limits refer to the Configuring

PLTHIPL - the Alarms section (Refer to page 9).

pressURe [ sreen G -
o rress G ow e G

Figure 4: Alarms

The Over Pressure Trip Point s a fail-safe designed to prevent damage to the well by
idling the engine, and switching the transmission to neutral if the trip point is reached.

The over pressure trip point can be set by
clicking the Pump Parameters button on

the control screen. PLUNGER SIZE
COIAMETER X
I

If the over pressure trip point value is S

reached, the pressure on the contro/ screen e

will blink and the fail-safe will be engaged.

Th 1 h In tant FUMP FI%FCF_I_IDCRIENC‘«I
e operator must select the Insta E—

Idle/Neutral button in order to regain
engine and transmission control.

FUMF GEAR RATIO

Figure S: Pump Characteristics

3
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Stewart & Stevenson Services, Inc. Chapter 3

Chapter

The maintenance section covers setting up and configuring the various
pump, transmission, and engine control parameters.

The Terminal Settings display
window allows the operator to
modify the contrast, backlight, and (contrRet ] LBRCKLIGRT ] [_KEVELICE ]
keyclick. From the Terminal Settings
screen, the operator can
increase/decrease the contrast and TERMIMAL RESET
backlight. Keyclick volume can be
turned on and off. The default
keyclick setting is on.

Other functions found on the Terminal
Settings window include:

Figure 6: Terminal Settings

Save Terminal
Stores the configured display settings into memory. In order to save your settings, Save
Terminal must be selected prior to exiting the Terminal Settings window.

Terminal Reset
Cycles the terminal’s power and resets terminal settings to their saved values.

Send Status To Host
Sends the information currently associated with the Intelligent Pump Control terminal will
be sent via a RS232 serial cable to the desired host.

Note: Exiting this screen without selecting the Save Terminal button will cause
the desired changes to be lost when power is turned off.

4
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Stewart & Stevenson Services, Inc. Chapter 3

The Network Settings screen allows the user to set the address of the current workstation,
modify the time and date, map the network, and clear the memory.

The screen will graphically display the
48 |ADDRESS SET ADIRESS node on the network, description, and
5' version of the software.

DE | DESCRIPTION | VERSION :
48| DISPLAY 1.83 SET TIME/DATE
1| PLMF CONTROL—11.31 Display refers to the network

WP NETHIRK controller software. Pump Control
Yersion 1 000PC refers to the black box software. QT
Version refers to the touch screen
software. Version numbers help
determine if hardware or software
needs to be updated.

Figure 7: Network Settings Screen

Note: The address should be set to 240.

By clicking the “Clear Memory” button the unit will not reset all the data stored in memory.
Only the Swall Throttle Step and the Large Throttle Step will be cleared of their user defined

values.

Note: Clearing the memory will default the display units to English.

Another feature that the operator can edit is the time and date. When clicking the “Set
Time/Date” button the user will be forwarded to the following screen:

On the left portion of the screen are all
the options related to date while on the G BA/66, 8088 B3: 0= BB
right side are all the options relating to
time. These can be modified by:

1. Click the desired field.

2. Entering the desired
numbers on the keypad.

3. Click Enter when
tinished.

Figure 8: Time & Date

Note: The operator must click the Set button before exiting the screen or the
information will not be stored into memory.

The operator can also automatically set the date and time by clicking the “Get” button on
the top left corner of the screen. This option retrieves the date and time from the network if
available.

5
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Stewart & Stevenson Services, Inc. Chapter 3

The display units screen allows the operator to switch between the English and Metric
system units. The display units screen can be reached by clicking:

Pump Control > Display Units

English Units:
»>PSI >»RPM
»DegF  »BPM
>BBL >»HHP

DISPLAY UNITS

Metric Units:
»Mpa »DegC
»MP3M  »mm
>M3

Figure 9: Display Units

The communication test screen allows the operator to test the stability of the network and
will report back how many iterations, packets, retries, lost packets, and the success rate. The
communication test screen can be reached by clicking:

Pump Control > Communication Test

Iterations per second: How many COMMUNICATION TEST

times one cycle of a set of instructions
. ; Pump Controller reports 42 iterations
1S repeated. Per second.
Total Packets: Number of packets
sent.

. Total Packets 2067514
Retries: Reports how many Retries 15

. . . Lost Packets 3

communication failures occurred
between devices.
Lost Packets: Total number of
packets lost during transmission.

Metwork Statstcs

BRECFE Success Rate 82 2329%

Figure 10: Communication Test

Note: Test two uses every letter in the alphabet to check the transmission of
certain bytes; therefore, it is important that the operator run both test.

6
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Stewart & Stevenson Services, Inc. Chapter 3

This screen allows the operator to

modify the large and small throttle step. AL THRITILE STEP
I
When the operator presses A W] the
engine RPM increases/decreases by RGE THRIITILE STEP
large throttle step. When the operator =S ENGINE SETUP

presses [4] [ the engine RPM
increases/decreases by small throttle
step.

The operator can get to this screen in a _
-y ENGINE THROTTLE
few easy steps by clicking:

Pump Control >Hardware Setup > Engine Figure 11: Engine Setup

From here the operator can then alter the engine throttle characteristics by clicking on the
“Engine Throttle” button.

ENGINE THROTTLE

The settings on this display screen are g, i+ ] ACTUAL I Py
crucial to accurately controlling the DAC I
throttle. If the offset and gain are not
propetly configured then the DAC
(Digital Analog Converter) counter
will not correspond to the right RPM.

L0 LINIT
[ /. AL

HIGH LIMIT
RPH

Use the coefficient calculator located
on the Stewart & Stevenson website to

calculate the offset and gain. Figure 12: Engine Throttle

Note: To get the coefficient calculator, go to
www.ssss.com/petroleum/download.asp

Below the offset and gain fields are the Jow limit and high Iimit fields. It is imperative
that the operator input acceptable RPM’s into these fields otherwise engine complications
may result. The operator should check with S&S on what these settings should be.

The throttle control increments are shown in Figure 8. The speed of the engine will
adjust depending on the increment values and whether or not the operator is increasing or
decreasing the throttle control.

7
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Stewart & Stevenson Services, Inc. Chapter 3

To access the Transmission Oil Pressure screen, press:

Hardware Setup > Transmission > Transmission Sensor > Trans Oil Pressure

Note: There are four other screens (Transmission Oil Temperature, Pump Oil Pressure,
Pump O1l Temperature, Pump Discharge Pressure ) that have the same layout as the
Transmission Oil Pressure screen. Since these screens are identical, only the Transmission
Oil Pressure screen will be covered in detail

This screen in particular is measured in

TRANSMISSION OIL PRESSURE

: PSI. The sensors ADC will be
HRARDWARE SETUP calibrated based on what the user
N-GCALE READING inputs in the “Min-Scale Reading” and
L_i il “Full-Scale Reading” fields. To
calibrate:

1. Input the desired PSI into the field.
2. Click the calibrate button.

3. Click the set button.

4. Repeat process for each field pairs.

Figure 13: Hardware Calibration

1. Min-Scale Reading is the minimum value for the sensor being used. For example
on a 0-15,000 PSI transducer, the min-scale reading would be 0.

2. Full-Scale Reading is the maximum value for the sensor being used. For example
on a 0-15,000 PSI transducer, full-scale reading would be 15,000.

3. Calibrate Full-Scale adjusts the unit to read correctly at a high end set point.

4. Calibrate Min-Scale captures the current input level from the sensor.

The transmission filter switch notifies the operator when the transmission filter needs to be

changed.

» When the state is zero the filter is TRHNSHLSHSR%DH%RIEILSTEEI-IEPSHITEH
bad.

» When the state is one the filter is STATE:
good.

Figure 14: Transmission Filter Switch

8
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Stewart & Stevenson Services, Inc. Chapter 3

The Pump Characteristics screen is used to calculate the total barrels per minute. The
Pump Characteristics screen requires the operator to input the values for each field
depending on the manufacturers specifications. The Pump Characteristics screen can be
reached by:

Hardware Setup > Pump > Pump Parameters

To change the number of plungers:
1. Click the top left box.
2. Continue cycling through
until the desired number
appears.

Enter the plunger size, stroke, and
pump gear ratio based on the
manufacturers specifications. e

1: I

The efficiency factor is used to correct Figure 15: Pump Characteristics
the theoretical displacement.

» A rating of “1.00” is equal to one hundred percent efficiency.
> A rating of “0.50” is equal to fifty percent efficiency.

Note: As a pump wears the efficiency tends to decrease.

The main point of focus on this screen is setting up the K-Factor. A K-Factor is used to
convert a frequency into an engineering unit. To set the K-Factor:

If the operator knows the K-Factor: PUMP RATE
1. Input it directly into the K- HARDHARE SETUP
AYERAGE COUWTS
Factor field ‘

k-FACTOR
OR ¥

pulses |

CURRENT VALLE
If the operator knows the current Y

rate:
1. Input “1” into the K-Factor AUTO-SCALE
field and click SET.
2. Input the current BPM into the )
provided field. Figure 16: Pump Rate

3. Click AUTO-SCALE > SET.

9
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Chapter 3

As stated earlier there are three different alarm setup pages. The first page consists of all
engine alarms, the second page all transmission alarms, and the third page all pump alarms.

Note: The Engine Alarms, Transmission Alarms, and Pump Alarms screens

follow the same setup procedures.

Each alarm setup page will consist of
a High Limit and Low Limit
configurable field.

To change these fields click on them,
input the desired value with the
number pad, click Enter > SET.

Click Next to continue to the next
Alarm Setup page.

LOW LIMIT
-
HIGH LINIT
I -

LOW LIHIT
-
HIGH LINIT
I -

FLEL TEMP

HATER TEMP

LOW LINIT
m deaF|

LOW LIMIT
m deaF|

HIGH LINIT

I -

HIGH LIMIT

I -

Figure 17: Engine Alarms

Note: The unit characteristics will vary between each of the different alarm
setup screens. Each screen will either have degF, PSI, and or BBL units.

10
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Intelligent Pump Control
Troubleshooting Engine Throttle

Engine throttle not

weorking
At the throttle
step screen
r
Fix wvirings per
. wirings supplied

th;o;ttlisgep Eng\':;?}:inmrle correct? schematic

R a dravvings
YES

|

Using a wvoltmeter,
verify controller iz
outputting 2
- voltage on analog

out channel 1
Prohlem solved

b

Enter offzet,
gain, &
lovey & high
limits

At the analog
out thrattle
setup screen

o]

is
analog out

fosretthﬂugt?tle Reset f by
Call Sterveart & "FJYBSSIHQI
—w Stevenson service INSTARNT
department MEUTRALADLE"
button
-
Fix wviring at ECh
connectar
MO iz aver Cm::;gg
b )
ressure trip? voltage?
Yerify the endgine
vES Yoltacge electronic control
at =} module (ECHM] is
ECh7 alzo zeeing these
YES voltages
MO
NG Wyiring
at ECM -+
correct?

Page 11
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Appendix B

tranzmission

Intelligent Pump Control

Troubleshooting Allision Transmission

Transmission iz
not shifting

Reset it by
pressing iz over
"INSTANT pressure
MEUTRALADLE" tripped?
button

Problem solved

Using the schematics and & voltmeter, verify
the supply voltage at each relsy corresponding
to the digital output of the controller

is
111015 ¥de
present?

Fiz wvirings per
schematics

Wetify the current
gear and try to

by sesing 3 relays

In brake, verify
digital outputs
1,26 are working —

turn on

In neutral, verify

digital outputs 2 6

are working by —

=eeing 2 relays
turn on

In gear 1, verify

digital outputs 5,7

are working by —

seeing 2 relays
turn on

In gear 2, verify
digital output 7 iz
working by seeing[ |
1 relay turn on

['—

I gesr 3, verity

digtal outputs 3 6

are working by *

seeing 2 relays
turn on

Appropriste
relays on?

shift

I gesr 4, verity

digtal outputs 4.6

are working by |——

seeing 2 relays
turn on

Problem solved

In gear 5, verify
digital output 3 iz
sweorking by seeing
1 relay turn on

In gear B, verify
digital output 4 i
sweorking by sesing
1 relay turn on

I gear 7, werify

digital outputs 56

are working by —

seeing 2 relays
turn on

Call B&E
Bervice
Department
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Appendix C

Saving Parameters to a Computer

1. Set all the dipswitches to the OFF position EXCEPT for 6 and 7.

=l

[
Slelelele @
1 2 3 4 & 8 T @

Connection Description 7| x|

% Mew Connection

Erter 2 name and choose an icon for the connection:

MNamne:
|comm1

lcon:

=i &’%
|
x|
ax g
Part Settings |
9.
Bits per secand: | 9600 - 10
11.
Datatis: [a -
12.
Faily. [None - 13
Stop bits: [1 -
Msoesitel
Risstors Defauils
ok | Cancel | e |

RARE S IINY

Cycle the power of the pump control board.
Start up hyper terminal.
Input a connection description.
Click OK.
Lot &/E
Select the COM Port in which ~ &
the data transfer will take s

place. s
. Fhoemrobe [
Chck OK Gt wong [T -]
[ )] o |

Set Baud Rate (Bits per second) to 9600.
Set Data Bits to 8.

Set Parity to Noze.

Set Stop bits to 7.

Set Flow control to Noze.

Click OK.

14. Click Transfer at the top of the screen. e i
is| oi3| olnl @]
15. Select Capture text... from the menu. R R :
16.  Click Transfer at the S8R 8000
top of the screen. 0080 0-0e
00.0.00.0,.00,0 00|
17. Select Capture Text... S gy
.6.00.9.00,1.00.5.8.50]
from the menu. 00,098
[INNT]
001 0|
, Bk
e 18. Click Browse. wial
Receive Fils... 19. Select a folder for 0B
. ture o0 8. s
Send Text File... Storage' g E:gm
Capture ko Printer e e =
Page 13
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Stewart & Stevenson Services, Inc. Appendix C
20. Input file name and click Save. T 2
21. Click the Start button. e IR
22. Press CTRL-A to retrieve data from the IPC. e s
Capture Text ﬂﬂ
Folder. H:
File: [H:s
Al anced ) = Lo
To upload the saved file:
1. Click Send text file... from the transfer menu.
2. Find the desired file and click OK.
3. A screen similar to the one below will appear.
“gcomml - HyperTerminal ;IEILI
File Edit View Call Transfer Help
-l

all«ll«li«li <1l <1}

Hardware Configuration Complete
allall

Pump Parameters Configuration Complete
allallallallallallallallallallallallall-allallall

-

allall <<l <l llall <1<l 4l Tl fl T4l Tl Tl T T 4Tl T 4Tl a4

Pump Alarm Setup Configuration Complete

Connected 0:00:29 Auto detect 9500 8-M-1 SCROLL  [CAPS  [wuM  [Capture

Frint echo

a
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Stewart & Stevenson Services, Inc. Glossary

Average Counts — Number of readings used to acquire an average value.

BBL - Barrel.

BPM - Barrels per minute.

Calibrate Full-Scale — Adjust the unit to read correctly at a high-end set point.
Calibrate Min-Scale — Captures the current input level from the sensor.
Current Value — Is the current value of the signal being monitored.

degC - Degree Celsius.

degF - Degree Fahrenheit.

Full-Scale Reading — The maximum value for the sensor being used. For example on a 0 — 15,000
PSI transducer, the Full-Scale Reading would be 15,000.

Gear Ratio - Speed of rotation ratio of the powered gear to the driven gear.
HHP - Hydraulic Horsepower.

in - inches.

K - Factor — Converts a frequency to an engineering unit.

M3 - Meters cubed.

M3PM - Meters cubed per minute.

Min-Scale Reading — The minimum value for the sensor being used. For example on a 0 — 15,000
PSI transducer, the Min-Scale Reading would be 0.

mm - Millimeters.

MPa - Mega Pascal.

Node - A point on a network that either relays the transmission of data or terminates it.
Plunger - A piston used to create pressure pumps.

PSI - Pounds per square inch.

RPM - Rotations per minute.

SSCP - Stewart & Stevenson Communication Protocol.

Torque - Twisting or turning force.

Transducer — An electronic apparatus that converts energy from one form to another.

Page 15
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A |
Alarm Iterations per second, 7
limits, 3
Alarms K
High Limit, 14 keypad, 6
Low Limit, 14 K-Factor, 12
B M
backlight, 5 memory, 5
bbl, 2 Metric, 7
c Min-Scale Reading, 10
contrast, 5 N
network, 6
D
DAGC, 8, 10 P
date, 6 Packets, 7
E Pump, 1
alarm setup, 14
ECM, 3 Characteristics, 12
Engine, 1 Over Pressure Trip Point, 3
alarm, 14 Parameters, 4
alarm setup, 14 plungers, 12
Alarms, 3 PSI, 2
ECM, 3 rate, 12
engine diagnostics, 2 Zero Discharge Pressure, 2
Engine Diagnostics, 2, 3
gain, 8 R
hlgh limit, 8_ Reset Totals, 2
increase engine throttle, 2 Retries, 7
Large Throttle Step, 6
low limit, 8 S
malfunction, 3 .
offset, 8 serial cable, 5
RPM, 2,7, 8 T
small throttle step, 8
Small Throttle Step, 6 throttle control increments, 9
English, 7 time, 6
Transmission, 1
F Alarms, 3
fte, 10 change gears, 2
Full-Scale Reading, 10 > .
wiocale eadlng, transmission filter switch, 10
Transmission Qil Pressure, 10
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