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1 Introduction
Throughout this manual we are using names FORCE-III, Force 3 and F3 interchangeably. This
manual contains information about installation of FORCE-III controller, main features, operational

procedures, timing diagrams and unit’s revision history

Basic Seismic Operation

Vibrator Truck
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An Energy Source is synchronized in time with the Sensors recording the Ground movement. The
Seismic Energy Reflect off the various layers of the Earth and the time of the Seismic Waves arrival
at the Sensors is recorded. The time of the arrivals can be converted into depths by accurately

knowing the velocity of the Earth.

The UE2/Force 3 Encoder with the SourceLink software is used to control all the sources on a

typical seismic crew.
The Force 3 Decoders are used in the Vibrator Trucks to synchronize the Energy and

[ ]
report the quality control data to the Central Encoder system for a Vibroseis Source

Points.
The BoomBox 3 decoders are used to synchronize and report the quality control data to

the Central Encoder system for a Dynamite Source Points.
The RTM3 decoders are used to synchronize and report the quality control data to the

Central Encoder system for all the Weight Drop Source Points.
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1.0 System Description

The Force III (F3) system is designed to control Servo-Hydraulic Vibrator Trucks on a Seismic
Crew. The F3 system can be used with a single vibrator truck or groups of vibrator trucks.
For normal seismic operation there is a Central System that controls all of the F3 source control
units. The F3 can operate with the following central systems:

e UE2 - Universal Encoder Il - TDMA mode or Legacy Mode

e UE1- Universal Encoder — Legacy Mode only

e Force 3 Encoder mode — TDMA or Legacy Mode

e VibPro Encoder — Legacy Mode only

e VibPro HD Encoder — TDMA or Legacy Mode

The UE1 and UE2 Encoder Units control the operation of the Vibrator trucks via a VHF or UHF
radio. Commands are sent over the radio network to start, control and perform quality control of
the Vibroseis system.

There are two main types of radio telemetry used with the Force III system Legacy Mode and
TDMA Mode.

The Force 3 system can be used as an Encoder or Decoder. This allows a single “spare” unit to be
used. A software setting on the Force 3 changes the system from Encoder Mode to Decoder Mode.

Force 3 System 9



The block diagram below shows a basic UE2 (Encoder) and Force 3 (Decoder) system.

The Force 3 is connected to the Servo Hydraulic vibrator and the UE2 is connected to the Central
Recording system.

The Force 3 controls the “Weighted Sum Force Estimate” from the Reaction Mass and Baseplate
accelerometers.

Radio delays are adjusted to align the Time Breaks and Reference signals from the UE2 and the
Force 3 units.

The “Loop” accelerometer signals are used to control the vibrator system, while the “Sim”
accelerometers are use for the similarity signals. The redundant accelerometers (Loop and Sim)
are used to verify that all of the accelerometers are working correctly.

The Force 3 has a built in seismic recorder to record all of the vibrator signals on every sweep.
The Force 3 also has a built in QC system to provide analog QC signals of the Reference, Baseplate

Accelerometer, Reaction Mass Accelerometer, and the Weighted Sum Force estimate. This allows
an independent seismic recorder to record these QC signals

FORCE3

| oo BNV BASEPLATE |

VS ADC 3281T

RECORDER
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1.1 Legacy Mode — UE Mode

The Legacy Mode is compatible with the older generation of Source Control Units like the Force
2 vibrator control system and the Boom Box 1 Blaster system.

In the Legacy mode the Radio start commands are used to synchronize the sources. The time delay
of the radio network must be tested and compensated for correct start times. After the Vibrator
Truck sweep is completed, then each Vibrator Truck sends the Quality control information (PSS
data) back to the central system via predefined time slots.

A feature of the Force 3 system is to use the GPS time to verify the Legacy Mode operation. When
GPS units are used, the Force 3 compares the GPS time of the UE2 and F3 starts and can
automatically correct or display the time errors of the starts.
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1.2 TDMA Mode — F3 mode

The TDMA mode is a telemetry protocol that allows the High Production Vibroseis modes (HPV)
that were very difficult to perform with the Legacy mode of operation. The following are some of
the features of the TDMA mode

e GPS time is used to start vibrators ( no radio delay)

e HPV(High Production Vibroseis) modes supported
o ISSS
o DSS
o Slip Sweeps
e Reduced time between standard sweeps — improves production rate
e Analog or digital radios can be used
e Standard VHF radios — does not require special TDMA radios
e Analog Radio sims — Can still perform analog radio sims to assure the vibrator
trucks are performing correctly
e  WiFi Groups
o Vibrators can be Grouped using WiFi system
o Reduces number of radio messages when using the WiFi groups
o Improves VHF radio reliability and throughput

TDMA Mode

Fleet n+1

Fleet n<256

Encoder
UE2
SourcelLink

& status

i
0

Fleet n
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1.3 SourceLink software

SourceLink software is used with the UE2 Encoder to control the Force III Vibrator Units and other
sources. The SourceLink software is a complete Recording System frontend that controls the
Recording system and the Source Units. It is specifically designed to be used with continuous
recording systems like the ISEIS Sigma system, Fairfield Node system, and OYO/GeospaceGSR
system. SourceLink will also work with the older cable system. A separate manual describes the
UE2 and SourceLink operation.

1.4 Source Signature System - VSS

The FORCE-III units have a built-in Scaled Similarity System and Source Signature Recorder. This
system uses 32 bit A to D convertors to provide a low noise and high resolution recording of the
vibrator’s performance. After the data has been downloading using the “Data Collector” or
“Signature” software, the following signals are recorded:

e Trace 1 :Reference Signal — (Pilot signal)

e Trace 2: Reaction Mass acceleration signal

e Trace 3: Base Plate acceleration signal

e Trace 4: Ground Force approximation using the weighted sum method

Also recorded in the header
e GPS position
e Time of start — nanosecond resolution
e Selected Flag or Near Flag — Nearest source point
e Shot ID/File Number

1.5 Vibrator QC system - VibQC

The Force III system built in Vibrator QC system that allows viewing and storing all of the Vibrator
control signals.
e True Reference signal

e Loop Reaction Mass Accelerometer

e Loop Baseplate Accelerometer

e Similarity Reaction Mass Accelerometer
e Similarity Baseplate Accelerometer

e Torque Motor Current

e Valve LVDT signal

e Reaction Mass LVDT signal

e Drive signal from the control system
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1.6 Similarity System

The Force III has multiple similarities systems built into the hardware.

1.6.1Radio similarities

Each F3 unit can be selected to transmit a radio similarity. The analog Radio similarities are used
to verify that each vibrator unit is performing correctly. The radio similarity from the vibrator is
compared with the Radio Reference signal from the Encoder unit. Only one vibrator can be
tested at a time. The timing of the Radio Reference must be set properly to compensate for the
Radio Similarity Delay. This is done by setting the Similarity Delay in the Encoder settings using
either SourceLink or Source Control software.
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1.6.2 Legacy Wireline Similarity System

The Legacy similarity system uses the Wireline Reference and Wireline Vibrator Output signals.
These signals are compatible to the previous generation of vibrator electronics like the Force 2
system. The Wireline signals are compared with the Wireline Reference from the Encoder unit.
The Wireline Reference signals and Wireline Vibrator signals are filtered signals. The filter
delays the signals by about 2.78 msec when compared to True Reference. Multiple vibrators can
be tested simultaneously. A separate recording system is required to record these signals. The
Legacy Wireline Signals are available on the 4 pin Wireline Plug on the Vibrator’s Connector
Panel. These signals are +/-5 volts and need to be attenuated for most recording systems.
Resistor values used for the attenuation circuit may cause some phase errors with some
recording systems. It is important that the exact same values of resistors be used for all
channels.

LEGACY WIRELINE SETUP

WIRELINE REF ATTENUATION BOX
VIB OUT (GROUND FORCE)

SEISMIC RECORDER

WIRELINE REF ATTENUATION BOX
VIB OUT (GROUND FONCQ

ATTENUATION BOX

ENCODER - 5 WIRELINE REF
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1.6.3 F3 Wireline Similarity System (VSSS)

The unfiltered accelerometer signals and the True Reference signals are available on the Vibrator
Scaled Similarity System 19-pin connector (VSSS). These analog differential signals have been
attenuated and can be recorded directly by most seismic recording systems. These signals should
be compared to the True Reference or Pilot signal from the Encoder Unit. Multiple vibrators can
be tested simultaneously. A separate recording system is required to record these signals.

F3 WIRELINE SETUP

scaLED TB,TRUE REF, RM, BP, GF
SIMILARITY
ouUTPUT
1oein TRUE REF
SEISMIC RECORDER
GROUND FORCE
SCALED
SIMILARITY
ouUTPUT
19PIN
A TRUE REF
GROUND FORCE
\/
UNIVERSAL aux
ENCODER 10PIN
TRUE REF

ATTENUATED
SIGNALS
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1.7 F3 System Block Diagrams
1.7.1 Basic F3 Unit

The basic Force 3 Decoder units is used to synchronize and control a servo-hydraulic vibrator unit.

The unit includes of a Radio Interface circuit for analog or digital radios, a servo interface system,
32 bit VSS recorder system, and VSSS — Scaled Similarity System.

FORCE3

vsg
apcszeimy

RECORDER
SERVO CARD
; [tooe]

BASEPLATE
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1.7.2.1 Force3 unit overview

USB
for Data D

FORCE 3 OVERVIEW

Sweep Firmware Upgrade

ETHERNET

RJ45 for Computer
& WiFi Communication

TIME BREAK

BNC

TEST|

| JE

N E—

25socket for F3 Test Signals |

RTI|

25pin for ing
System Interface |

TRUE REFERENCE |

) |

BNC

USER|

9pin for Digital Radio |

GROUND FORCE}

BNC

GPS |

9socket for GPS Receiver |

18

—

I 1Bpin for Recording System Interface

JF

41pin for Vibrator Interface

SCALED SIMILARITY

19pin for Recording System
Aux Channels

REMOTE DOWN

3pin for Remote Down Cable
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1.7.2.2 Basic F3 system

The basic F3 system consist of an Encoder unit ( Force 3 or UE2) and at least one Force 3
Decoder unit. The Encoder and Decoder communicate via a radio. A VHF radio is typically
used. This radio can be setup for “Analog Mode” or “Digital Mode”. Special connection is
available on the Force 3 units for RS232 serial telemetry using a digital radio.

N

NAVIGATION COMPUTER TABLET MESHED WIFI

R USB STICK
ol

VSSS ADC 32817
ACC RECORDER

ANALOG RADIO

DIGITAL RADIO

GPS

FORCE3
ENCODER

COMPUTER

SOURCE LINK NAVIGATION COMPUTER TABLET MESHED WIF

R USB STICK
e, fy o=

SERVO SYSTEM

AIMO lDlO

DIGITAL RADIO T

CONNECTOR
[

RECORDING SYSTEM PANEL

ACC RECORDER

lNlLO RADIO

DIGITAL RADIO

Force 3 System 19



1.7.3 F3 Encoder system with RTCM GPS correction

The F3 Encoder allows transmitting the RTCM correction signals over a single radio link.

FORCE 3 WITH DIGITAL RADIO WITH RTCM CORRECTIONS

RTCM CORRECTIONS RTCM
iHHEd &ppPg

RS232

NAVIGATION COMPUTER TABLET MESHED WIFI

FORCE 3 [RSRAT FORCE 3

ENCODER DECODER

RS232

COMPUTER

12V
SOURCE LINK

+2v

COMNECTOR PANEL

o | * .

DIGITAL RADIO DIGITAL RADIO

LSS

RECORDING SYSTEM

SERVO SYSTEM
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1.7.4 F3 system Synchronization

The Encoder and Decoder radio telemetry is used to synchronize the two systems. When
properly synchronized the following signals will match

e Encoder TB matches Decoder TB — Legacy Mode use Encoder Radio Delay
e Encoder True Reference matches Decoder True Reference— Legacy Mode use Encoder
Radio Delay
e Wireline Reference is delayed from True Reference by 2.77 msec
e Encoder Wireline Reference matches Decoder Wireline Reference -— Legacy Mode use
Encoder Radio Delay
e Encoder Radio Reference matches Radio Vibrator output — use Radio Reference Delay
e F3 Decoder delay can be used to fine tune the delay for each decoder unit. Normally
want to set this value to 0
TIME ===p>
START COMMAND FROM RECORDING SYSTEM
4
PR UNIVERSAL'ENCODER
i vTIME BREAK FROM UE
ME Bt
0 USEC, 1 9999 USEC
4 razeroTME 4
PILOT TRUE REF \
5v Peak-to-Peak \:
° ussc{‘ F3 SIMILARITY DELAY }”99 usee "‘\_
PILOT RA?V'?«E-E»’-:MI( @ 3
x : % \
RED: RADIO SIMILARITY COMPARES ' < o P
RADIO REF TO RADIO SIM VIBE OUT ‘ RADIO SIM VIBE OUT 2
p Sv Peak-to-Peak J—
B N
PILOT WIRELINE REF
5v Peak-to-Peak

TIM:E BREAK FROM VIBE

AND

s VIBRATORTELEGTRONICS
ENCODER WIRELINE REF -4000 USEC, F3 DECODER DELAY +4000 USEC

VIBE WIRELINE REF TO SV OUT EV|BE WIRELINE REF

10v Peak-to-Peak

éSIMILARITIX VIBRATOkR OUTPUT (SVOUT)

v Peak-to-Peal

VIBE TRUE REF
10v Peak-to-Peak

GREEN: DEMONSTRATES THAT

VIBE TRUE REF, VIBE FORCE, VIBE TIMEBREAK, AND UE TIMEBREAK

START AT THE SAME TIME VIBE CROUND FORCE (CF)
10v Peak-to-Peak

Force 3 System 21



1.7.5 Bird Dog Independent Testing

The BD3-11 can also be used to record the various signals and verify that the system is operating
correctly. The BD3-11 also has an option to use independent accelerometers, this allows the
complete system to be tested and verified.

BD3-11

VIBE QC

I—

FORCE 3

DSP BOARD
(Time ssea]
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1.7.6 Boom Box 3

The Boom Box 3 dynamite synchronization system is 100% compatible with the UE2 Encoder
and Force 3 system. The Boom Box 3 dynamite shots can be easily performed on the same crew
as the Force 3 vibrator system.

GPS

UPHOLE PHONE

ANALOG RADIO

BOOM BOX 3 COMPUTER

DYNAMITE : .

{ WIFI

ETHERNET

CELLPHONE TABLET WEBPAGE

Autonomous Boom Box 3 — No radio Required. All timing and positioning via internal GPS
receiver.

UPHOLE PHONE

FIREBUTTON .-~ =
BOOM BOX 3 - - ‘COMPUTER OPTION"
Y

DYNAMITE
——<¢ ernenner

{ F Wikt

CELLPHONE TABLET WEBPAGE
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1.7.7 RTM3

The RTM3 Weight Drope synchronization system is 100% compatible with the UE2 Encoder and
Force 3 system. The WTB3 Weight drop shots can be easily performed on the same crew as the
Force 3 vibrator system.

GPS

ANALOG RADIO

RTM3 COMPUTER
SLEDGE HAMMER
& . ETHERNET
{ Wit

CELLPHONE TABLET WEBPAGE
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2.0 FORCE-IIl Unit
2.0 Top panel description
FORCE-III unit can be used as an Encoder or Decoder Unit. Software selection allows changing

the Mode of the unit from Encoder to Decoder.

The F3 Decoder enclosure is designed to fit between seats in the vibrator cabin and the front panel
is oriented in the long axes of the unit. The front panel consists of three parts: Lift panel, display
and keypad panel.

2.1.1 Lift panel

EORGELIIII .

VIBRATOR CONTROLLER

Lift panel consists of five predefined function keys and provides following functionality:

e READY - button and green light. By pressing Ready button operator can manually send
“Ready” message over radio communication link. When the green light is on without
blinking the F3 is Ready to start a sweep. When the F3 is transmitting data over the
Radio the Green LED will be Flashing .

e HALF UP - button and red light. Pressing Half Up button toggles this function. Red light
indicates Half Up is active. When function is active, vibrator Base Plate is driven by Half
Up line.

e AUTO UP —button and red light. Pressing Auto Up button toggles this function. Red light
indicates Auto Up is active. When function is active, vibrator automatically raises the
Base Plate after the user selected number of sweeps has been completed.

e UP - button and red light. Manual Base Plate Up command.

e DOWN — button and red light. Manual Base Plate Down command. When button is
pressed, F3 controller takes “XD” pressure switch readings. If switch is reading is open,
then the F3 controller waits for it to become shorted (closed) before generating Ready
state. If switch state is reading as closed (shorted), it is assumed the pressure switch is
not installed and/or a shorting plug is installed. In this case F3 controller uses a four
seconds time delay after the Down button is pressed. The Down light flashes during the
lowering of the Baseplate or if the XD line becomes open circuit.
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2.0.2 Keypad panel

FORCE-III lower panel provides full screen navigation functionality and contains complete
numeric keypad for controller parameters entry and modifications.

a6
DI0IC
v

1 2

5
8)

o)
i

www.seismicsource.com Made in USA

OlIN]>
mjlj|oej|o||w

Keypad panel consists of the following buttons:
o Two “soft” keys, labeled as “-” on the panel just below the display. These buttons

activate the functions listed above the switch on the display.

e Four “arrow” keys help to navigate on display during menu scrolling and parameter
entries.

e “Menu” key, labeled as a black square. The key enters currently selected (highlighted)
menu item.

e “0” through “9” numeric keys for parameter value entries.

e “C” —clears selected entry key.

e “E” —enters edited parameter.

e  “Star” button, labeled as “*” on keypad.

e “Start” button, green background, labeled as energy waves. Start Button is used to start
a manual sweep start. The button is also used to quickly select the “operate
mode”during pressure-up procedure.

e  “Stop” button, red background, labeled as “X”. Stop Button is used to abort the sweeps.
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2.0.3 Front Data Panel

FORCE-III Front Data Panel is located on front side of the unit and contains following elements:

DATA A connector for Ethernet connectivity

DATA B connector for external USB memory

Time Break BNC — This is a pulse that occurs at the start of the sweep. Normally a 6 volt,
10 millisecond pulse. Polarity is user selectable

True Reference BNC — 10 volt peak to peak “True Reference” analog output.

Ground Force BNC

25-pin TEST connector for Vibrator Quality Control

9-pin GPS connector for external GPS

25-pin RTI connector for basic Recording Truck Interface functionality

9-pin USER connector for additional RS-232 port (Digital Radio)
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2.0.4 Rear Power Panel

FORCE-III Rear Panel is located on the back side of the unit and contains following elements:
e Power On/Off switch

e Emergency Stop button —
Warning Pressing Emergency Stop button will not stop the Lift Motion

e Fuse holder and 6A Fuse

e 41-pin connector to Vibrator Connector Panel

e 3-pin connector for Remote Down and/or Ready extension cable and buttons
e 19-pin connector for Scaled Similarity System (Wire Line Similarity)
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2.1 Force 3 Encoder Basic Operation

The Force 3 unit can be setup has an Encoder unit.

A special mounting bracket is used for the Encoder configuration. This mounting bracket allows
the Force 3 unit to be mounted on a Table.

Q
m“b
o O
qgh
SQ%
Ry

Connect the 41 pin connector to the F3 Encoder to provide power and VHF radio connection.

The interface to the Recorder system can be connected using the 18 pin JE connector similar to the
VibPro Encoder connections, or it can be connected using the 25 pin D-Sub connector similar to
the UE2 connections.

The Computer running the SourceLink software is connected to the Ethernet port of the Force 3
Encoder

An accurate GPS is connected to the GPS -9 pin D-sub connector. The GPS is used to provide
accurate timing to the Encoder system.
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2.2 Force 3 Decoder Basic Operation
The following flow chart describes how to select the 3 different F3 Modes

e Normal Operation — select for Normal Operation

e Calibration — Calibration is required with new electronics or a new vibrator unit

e Test Mode — used to test radios and other F3 operation with vibrator pressured
down

Pawer On FJ Unit

l

Wait for "PRESSURE UP VIBRATOR" message % TEST MODE

~L Vibrator does not need to he Pressured UP
Pressure Up Vibrator \L
Press Start Press Start
Press left "-" Key H‘ Calibrate or Operate Calibrate or Operate
Press Start J”

or uait for timeout Press STOP

\ ! \L

Enter Calibration NORMAL operation F3 in TEST MODE
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2.2.1 Power-up screen

During power-up sequence, F3 controller performs self-test and loads operational parameters. The
Power Up screen displays the following information.

e ID: #- 09 is shown — controller Id = 9. Part of privacy codes.
e CREW: #- 001is shown — Crew number. Part of privacy codes.
e SC: #- 00 is shown — Radio Start Code number. Part of privacy codes.

D: ### — DSP firmware version, 1024in this example.

S: ##t# — Servo Card firmware version, 882in this example.

F: ###— Front Panel Card firmware version, 882 in this example.

This Power up screen stays on until operator pressures up vibrator and then presses right “soft” key
or the “Start” button to continue.

2.2.2 Calibrate/Operate Screen

SC: B

1 5L
2 F:282

7 CREW: g0

This screen presents a chance to start vibrator calibration or enter the Test Mode. User has limited
time to make this decision, since this screen will be timed out in five seconds and F3 controller
automatically goes to Operate mode. Either action can be manually executed by pressing
corresponding “soft” keys.

Pressing “STOP” will go to TEST Mode

Pressing “START” will go to Operate Mode
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2.2.3 Normal Operation screen

When controller is in standard vibrator Operation mode and in idle state, the Normal Operation
Screen is displayed.

-

e Privacy settings, such as Controller Id, Crew number, Start Code number

e Local vibrator network Group number

e Manual sweep number and type selection

e Target Force setting for the manual start

e Status of GPS, with number of satellites and PPS status

e Status of VSS recording and VIB QC Recording

e Sweep count, for Base Plate Auto Up operation or if used as simple counter. Maximum
value of the sweep counter is set by the “Auto up after x sweep” keyboard entry.

e “Reset” and “Force Hi/Lo” “soft” keys. Reset key will clear sweep counter (as well as
lifting Base Plate up) and Force “soft” key toggles between high and low target force
entries

2.2.4 Normal Operation Hot Keys

The Following Keystrokes perform the following “Hotkey” actions

Up Arrow — Increments manual sweep #

Down Arrow — Decrements manual sweep #

“E” — shows results of last sweep

“C” — Resets the Force and Phase control presets

Left “-* — Clears Counter

Right “-“— Toggles between High and Low force selection for Manual Sweeps
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2.2.5 Active sweep screen

During a sweep, FORCE-III displays current sweep and control performance information.

HI TI

;;1
5]
I

This screen example provides following information to the operator:

Sweep number and type.

Current sweep count and current sweep instantaneous frequency.

Force control — current sweep average and maximum peak force. Sweep frequency at
the moment of peak detection.

Phase error control — current sweep average and maximum peak phase error. Sweep
frequency at the moment of peak detection.

Total harmonic distortion - current sweep average and maximum THD. Sweep frequency
at the moment of peak detection.

Control limits — multiple control limits flag indication is shown below the text. Each flag is
displayed at the moment the limit is reached.
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2.2.6 Cold Start procedure for Operation

34

Start Vibrator Engine (warm up)
Turn ON F3 electronics(check screen status for parameters loaded OK)
Pressure up Vibrator (wait until pressure reached)
Open Base Plate Lift Latches Out
Press Down button to lower Base Plate
Press Ready soft-button on F3 front panel, Fig. 1
Press Operate soft-button (or wait 5 seconds and F3 goes to Operation mode
automatically, Fig. 2)
Centering Mass message will appear for a few seconds
Main operation screen appears (check for Vibrator ID, Crew number, Start Code and GPS
status)
Press Menu button, select TESTS, then select ACC PULSE TEST (check test results)
Press X (Stop) button or Return soft-button to return to Main operation screen
Start few sweeps manually to warm up vibrator and set sweep presets
SELF-TEST _ PASSED OK
PARAMETERS LOADED OK

1D:@2 CREW:DB]1 °
D:1024 5:882 Fif

PRESSURE UP UIBRATOR!
EEanNE

COUMT: ¥
['RESET W FORCE HILU |

Fig.1 Fig. 2
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2.2.7 Cold Start procedure for Calibration

Start Vibrator Engine (warm up)

Turn ON F3 electronics (check screen status for parameters loaded OK)

Make sure vibrator parameters entered correctly (Weights and Accelerometers
sensitivity)

Pressure up Vibrator (wait until pressure reached)

Open Base Plate Lift Latches Out

Press Down button to lower Base Plate

Press Ready soft-button on F3 front panel

Press Calibrate soft-button (you have 5 seconds to make this decision, Fig. 3)
Follow on screen calibration instruction

Fig. 3

2.2.8 Warm Start procedure for Calibration

Vibrator in Operation mode and pressured up

Open Base Plate Lift Latches Out

Press Down button to lower Base Plate

Press Emergency Stop button (for less than 5 seconds). Button is located on F3 power
panel. This will lower mass to the bottom

Press Calibrate soft button (you have 5 seconds to make this decision)

Follow on screen calibration instruction

2.2.9 End of the day shutdown procedure

While vibrator is pressured up and Base Plate on the ground, Press Emergency Stop for
less than 5 seconds. Button is located on F3 power panel. This will lower mass to the
bottom

Press UP button on F3 to lift Base Plate

When UP is completed, switch Lift Latches to IN position

Pressure down vibrator (switch from Vibrate to Drive mode)

Power down F3 electronics
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2.3.0 Sweep Counter

F3 display provides VP sweep count information to operator. “Pad up after X sweeps” needs to be
set to number of sweeps in the VP.
Once sweep number is set, the F3 unit can be set to automatically lift the Base Plate.
The Pad Up i automatic lift after the sweep.
UIB ; _

PAD UP AFTER X SWEEP:

ae

ENTER UALUE BETWEEM
Ba1 AND 1ee

The “Pad Up Delay” must be entered in milliseconds. This parameter defines delay between sweep
end and lift UP command. For example, if delay 4 seconds must be selected, enter 4000.

Once in the main screen, Left and Right Arrow keys can be used
to increment and decrement counter, left soft-key can be used to
reset it and Lift Up-Down cycling also resets sweep counter.
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2.4 Calibration Errors

During the Force 3 calibration procedure the F3 displays Error messages in numeric codes.

Error | Error description Possible reasons
1 | F3 Instrument does not have any calibration a) New F3 unit or board
information history in the memory b) F3 memory problem
3 | No Valve oscillation detected during calibration a) Very cold weather and hydraulic oil.
during Valve Feedback setup procedure b) Valve Problem
c) Valve LVDT problem or cable
d) Connector Panel or Cable
5 | TM current failed to reach 30 mA during Mass a) Bad TM or wiring, cables or connector panel
Feedback calibration b) F3 Hardware prob|em
6 | F3 Instrument failed to set Reaction Mass to a) Problem with valve or actuator
center during TM and Valve offset measuring b) No Hydraulic Pressure
c) Valve or Mass LVDT problem
d) Cable Problem
e) F3problem
7 | TM offset more than 20% a) Pilot stage of servo valve needs to be adjusted
b) Mechanical Problem with Pilot stage
¢) Hydraulic or Mass Centering problem
8 | Valve offset more than 14% a) Valve LVDT needs to be adjusted
b) VLVDT problem cable or connector
9 | TM current failed to reach -40 mA with Massin | a) Bad TM or wiring, cables or connector panel
the top position
10 | Time-out during Mass centering procedure (30 a) Problem with valve or actuator
seconds expired) b) No Hydraulic Pressure
¢) VLVDT or MLVDT problem
d) No Hydraulic Pressure
11 | Mass offset more than 10% a) Mass LVDT needs to be adjusted
b) MLVDT wiring problem
c) F3problem
12 | Accelerometer test failed a) See test screen results for details
b) Mass and BP cables reversed
c) Wrong TM polarity
d) Replace failed Acc and rerun test

Force 3 System
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3.0 Force 3 Setup Menus

When user presses Menu key, the following screen will display selection of the following self-
explanatory entries.

By pressing corresponding arrow keys, menu keys and soft keys, the user can select menu item,
return to main operations screen, see log messages, display current status, or change controller
parameters.

Press the Force 3 center blue button to enter the Setup Menus.

There are 5 main setup menu Categories
e Active Configuration

e Sweep Table
e Vib Parameters
e Current Status

e Service

3.1 Active configuration

Vibrator ID — Enter the ID # of the vibrator unit. (1-64)

Group Number — Each Vibrator Group can be assigned a number. Enter the Group number. (1-
64)

Manual Sweep # - Enter the sweep # that will be used when the “local” start button is pressed.
Enter number between 01 and 32

Menu Password — A password can be entered to prevent unauthorized keyboard entries. Select
any 4 digit number for the password. A password of “0000” disables the password protection. The
password “1907” will always allow access to the menus.

Mode Decoder or Encoder — Changes operating mode of the Force 3 unit.
The Force 3 “Autonomous” and “Decoder” modes are similar.

Both modes will receive analog radio messages from the Central Encoder. So, the radio polling,
and occasional radio sims should work in either mode.

The “Autonomous Mode” has a some of extra features. These features are selected in the
“Autonomous Setup” in the Vibrator Parameter menu in the Force 3 units
1) Sweep Start Auto - Set to ON
a. Requires the Force 3 to be in Autonomous Mode
b. Auto up button must be enabled
c. When the Pad Down is commanded, and the pad is down (XD switch is ON or
time out). Then the Vibrator will automatically start
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d. This is useful when using the Navigator Program and maximum acquisition
speed is required.
2) Min GPS Quality
This sets the minimum GPS quality allowed when in Autonomous Mode
GPS Quality =1 is just a valid position
GPS Quality =2 is differential
GPS Quality =3 is typically RTK (Check on specific GPS receiver being used)
“GPS Quality LOW” will be displayed on the Screen. When sweep start is
commanded but GPS quality is lower than the set value.
f.  This entry is especially useful for assuring that all ISS mode sweeps have high
quality GPS
3) When using Navigator or NavLink in the Vibrator, the start message will be sent out the
WiFi to start other vehicles in the group. This is useful when using multiple vibrators in
group for ISS mode
4) “Ready” message —in Autonomous mode will start sweep. With older firmware —
pressing the “Ready” button will start the sweep when the F3 is set to Autonomous
mode. This has been disabled with the latest firmware. This feature was causing the
Reference to be time shifted in the DAT files.

oo oo
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3.2 Sweep Table

Select Sweep 1 through 16 to modify the sweep parameters

Sweep Types:
Linear

o Db/Hz Constant range: +/- 0.001 to 0.500. Constant = 0.000 is not allowed

o Db/Oct Constant range: +/- 0.001 to +10.000. Constant = 00.000 is not allowed
o T-Power Constant range: 0.3t0 3.0

o Random Constant range: -10.000 to +10.000

o Pulse — Constant sets the delay in milliseconds before the pulse will occur

o Shot Pro

o Stored — (Constant defines sweep number to use)

o Test

o Pause

Start Frequency: Entered in Hz, with resolution of 0.1 Hz. Range from 0.1 to 800.0 Hz
End Frequency: Entered in Hz, with resolution of 0.1 Hz. Range from 0.1 to 800.0 Hz.

Sweep Length: Range from 0 to 65.535 seconds. Entry resolution is 1 millisecond (0.001
second).

Start Taper Length: Range from 0 to 65.535 seconds. Entry resolution is 1 millisecond (0.001
second).

End Taper Length: Range from 0 to 65.535 seconds. Entry resolution is 1 millisecond (0.001
second).

e Taper Type:
o Blackman
o Cosine.

Initial Phase: Entry range from 0 to 359 degrees, with resolution of 1 degree.

Constant: See sweep types for constant values to use. All non-linear sweeps are defined for
dwell “after correlation”. Example a 6 dB boost after correlation is equal to a 3dB boost before
correlation.

You can delay the pulse by using sweep constant. Whatever number you put there is the delay
in milliseconds.
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3.3 VIB Parameters

3.3.1 Phase Control

Phase Loop Gain — Enter value from 0 to 999. This entry controls the speed of the phase
control system. Set this value to improve the phase control of the vibrator unit. For normal
operation, never enter a value greater than 100. Phase loop Gain of 000 disables the phase
control system. Normal entry is 80

Predictive Phase Gain— Not currently operational set to 000
Phase control Type — Normally set to Cycle

Similarity Signal Code- Selects the signal that will be used for Radio and Wireline
similarities. Select “Reference” when setting radio Reference delay in the Encoder. Other

selections can be used for troubleshooting bad accelerometer signals. Normal selection is
“SimGF”

Phase Control Signal is not an entry. The Force 3 always selects the Ground Force signal
for phase control

3.3.2 Force Control

Force Loop Gain- Enter value from 0 to 255. This entry controls the speed of the force
control system. Set this value to improve the force control of the vibrator unit. For normal
operation, never enter a value greater than 150. Force Loop Gain of 000 disables the Force
control system. Normal entry is 80

High Force Out — Enter Value between 000 and 100. This entry sets the fundamental force
set point for the Force Control system when “high” force is selected. Normal maximum entry
is 070.

Low Force Out — Enter Value between 000 and 100. This entry sets the fundamental force
set point for the Force Control system when “low” force is selected. Normal maximum entry
is 035.

Test Drive Attenuation — Enter value of 000 to 255. This value is normally set to 000 for
automatic control. A value of 1 to 255 disables the Force Control system and sets the system
for Fixed Drive. A setting of “1” is maximum drive level, and a setting of “255” is minimum
drive Level.

Predictive Force Loop Gain -Enter value from 0 to 100. This entry controls the speed of

the predictive force control system. Set this value to improve the force control of the vibrator
unit. Not currently operational set to 000
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Test Force Preset — The Force Preset is only used when a Clear Preset command is
performed. The “C” on the keypad is used to perform the “Clear Preset” command. This
command reset the Phase and Force Presets. A value of 000 sets the Force Preset to a low
initial value to prevent overdriving the system. A value of 1 to 500 sets the “Clear Preset” value
to a user defined setting. A value of “1” is the minimum force preset that can be entered, while
a value of 500 is the maximum Force Preset that can be entered. Changing these values will
have no effect on the sweep unless a “Clear Preset” command is issued. Even a “Power Cycle”
does not reload the “Test Force Presets”

Pulse Sweeps Drive setting - Pulse Sweeps Drive setting - Pulse keyboard sweeps are
controlled differently from a standard sweep. The phase and Force control are disabled for a
“keyboard Pulse” sweep. The Fixed Drive output is set by the “High force out” or “Low force
out” settings if the “Test Drive attenuation is set to “000”. High Force output setting of 99 is
maximum and 1 is minimum,
Test Drive attenuation can be used to set the drive level of the Pulse. Setting the Test Drive
Attenuation level to 1 will provide maximum drive to the Pulse, setting the Test Drive
Attenuation to 255 will provide minimum drive to the pulse.
Pulse Sweep Constant is used to delay the Pulse.

e Constant = 000 Drive Pulse occurs at Time Break

e Constant = 1.000 Drive Pulse occurs 1 second after Time Break
e FEtc..
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3.3.3 Limits Control

TM Current Peak to Peak— Allowable entry 000 to 200. Set to maximum allowable Torque
Motor Current- Should never exceed 80 or damage to Torque Motor may occur. Entering
“000” disables this limit control. Typically set to 70 mA

Valve Displacement Limit — Allowable entry 000 to 100. Set to maximum allowable main
valve spool displacement. Entering “000” disables this limit control. Typically set to 80.

Mass Displacement Limit — Allowable entry 000 to 100. Set to maximum useable Reaction
Mass Stroke. Entering “000” disables this limit control. This is typically less than 100%,
Typically set to 80.

Peak Force Limit — Enter a value between 000 and 200. Normally set to 90 % to prevent
Vibrator decoupling and overdriving the vibrator unit. For Peak Force control set “High Force
output to 100 and Peak force to 90. This will change the Force control to limit on the Peak
force for most of the sweep. Entering “000” disables this limit control. Typically set to 90

Reaction Mass Force Limit — Enter a value between 000 and 200. This entry prevents the
Reaction Mass Force from exceeding the entered values. Entering “000” disables this limit
control. Typical entry is 100

3.3.4 Vibrator Control

Accelerometer Sensitivity — Allowable entry of 1 to 1000. Set entry to 25 mV/G for use
with SSC’s M6 accelerometers.

Mass Offset — Allowable entry 0 to 100. Set to 50% to center the Reaction Mass.

Test Mass Feedback — Allowable entry of 000 to 255. A larger value applies more Reaction
Mass LVDT feedback to the servo control system. Manual settings of 180 to 200 usually work.
An entry of 000 allows the automatic setting found during calibration to be used. Normal entry
=000

Test Valve Feedback — Allowable entry of 000 to 255. A larger value applies more Valve
LVDT feedback to the servo control system. Manual settings of 180 to 200 usually work. An
entry of 000 allows the automatic setting found during calibration to be used. Normal entry
=000

Special entry of 255 is used for single stage “Mini Vib” operation. An entry of 255 will
ignore the Valve feedback signal.
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3.3.5 Weights

Reaction Mass Weight — Allowable entry 10 to 655350. Enter weight in pounds or kilograms.
Enter weight of the Reaction Mass Structure. All weights should be entered in the same units.

Baseplate Weight — Allowable entry 1 to 65535. Enter weight in pounds or kilograms. Enter
weight of the Baseplate structure. All weights should be entered in the same units.

Hold down Weight — Allowable entry 1 to 65535. Enter weight in pounds or kilograms. Enter
the applied hold down weight of the Vibrator unit. All weights should be entered in the same
units

3.3.6 Radio Control

Start Code — Allowable entries 0 to 3. Start code must match the Encoder start code for the unit
to start.

Crew Number — Allowable entries 0 to 255. Crew number must match the Encoder crew
number for the unit to start.

PSS type — Allowable entries 1,2, 4, 5, 11, 12, 14, and 15.

1-Flags or Status information only.

2-Flags/Status and Correlation wavelet

4-Flags/Status and Source Signature Status

5-Flags/Status, Correlation wavelet and Source Signature Status

11-Flags/Status and GPS position

12-Flags/Status, Correlation wavelet and GPS position

14-Flags/Status, GPS position and Source Signature Status

15-Flags/Status, Correlation wavelet, GPS position and Source Signature Status.

PSS Type Time Required to Receive 4 Vibrators
1 2.8 sec
2 4.9 sec
4 2.9 sec
5 5.1 sec
11 3.1sec
12 5.3 sec
14 3.2 sec
15 5.4 sec
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Decoder Radio Delay — Allowable entries -4000 to 4000 microseconds. This entry allows fine
tuning of the starts for multiple Decoder units. This entry is only valid for legacy start codes.
Normal entry = 0000

Microphone Polarity — Normal or Reversed. This entry sets the radio polarity for the
transmitting radio signals. The correct polarity must be set for reliable radio transmissions.

Speaker Polarity — Normal or Reversed. This entry sets the radio polarity for receiving radio
signals. The correct polarity must be set for reliable radio transmissions

Subcarrier size — Sets the length of the subcarrier for all radio transmissions. This is the time
required to key up the radio before transmitting data. The subcarrier size affects all A3 messages.
Normal entry =400.

3.3.7 Lift Control

Pad up after X sweeps — When auto up is selected the pad will automatically go up after x
sweeps. Enter the number of sweeps required before the pad will automatically go up.
Valid Entries are 1 to 100.

Pad up delay- After the last sweep the Pad up can be delayed. Sometimes it is necessary to
wait until the listen time is over before raising the pad. Normal entry =0

Note: Counter Operations

The Counter on the Front Panel Display is based on “Pad Up After X Sweeps” Entry

If “Pad Up After X Sweeps” is set to 10, then the counter will update 1 through 9, and then on the
10™ sweep it is reset back to 0

The LEFT Arrow on the KeyPad will decrement the counter, the RIGHT Arrow on the KeyPad
will increment the counter.

If this entry is set to 1 - The counter appears to never work, because when it is incremented to 1 it
is immediately reset back to 0

When “Auto UP” is selected the Lift will go UP when the counter reaches the entered value and
the counter will reset back to 0
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3.3.8 Advance Control

Phase Preset - Sets the default value for the first sweep after a phase control reset. Normally set
to 000

Init Advance — set to best value for phase control. Normal entry = 12

Harmonic Cut off Frequency — set for upper limit of harmonic distortion calculations.
Normal entry =200

Force Preset Time — not currently used. Set to 000

3.3.9 Hardware Setup

Time Break Active — High or Low

VSS Sample rate — VSS sample rate must be set to a valid number for the VSS system to
operate. Normally set to same value as recording system. Normal entry =2 milliseconds

VSS Low Cut Filter — ON/OFF — Enables the 0.1 Hz low cut filter. Normal entry is ON.

3.3.10 Parameter Checksum

The following are the only entries that affect the Parameter Checksum:
e High Force Output

Low Force Output

Reaction Mass Weight

Baseplate Weight

Hold Down Weight

Accelerometer Sensitivity
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3.4 Current Status
Voltages

FOWER 2
FOWER:

" CLRRENT:

LVDTs

To see LVDT voltages, select LVDTs from menu list.

Typical LVDT voltages on VS10 simulator look like as shown below.
LUDTS:

LUALVE E

Two voltages for each LVDTisdisplayed.Valve Excitation 1, Valve Excitation 2, Mass Excitation
1 and Mass Excitation 2.

These voltages (1 and 2) are taken from these points — 1 and 2, as shown on the schematic below.
You can see 100 Ohm resistor in between point 1 and 2. Voltage and current flow through this
resistor can be good indicator of the circuit.

FORCE-III VIBRATOR

CONNECTOR
1 2
T 108 T
— ANA—e

PANEL LYDT

If connection to LVDT primary coil is broken, then the voltage drop on 100 Ohm resistor should
be small, which will be reflected on LVDT status screen. Current reading will be low.

If connection to LVDT is shorted, then voltage drop on 100 Ohm resistor should be high, with high
current reading as well. See screen examples below:
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Accelerometers

Check Accelerometer Bias voltages,

Calibration Results

To access last calibration results, please select it from Current Status menu.

"LIEFFLTIHH FESULT:
ERRED T th{_ FOS

This example shows:
e Errors: None

e TM Polarity: Positive

e Valve Feedback: 74

e Mass Feedback: 63

e Pilot Stage Error: -10% (Mass Offset)

e Valve LVDT Error: 5%

e Mass LVDT Error: 1%

o All Accelerometers tested Ok and their polarity is positive

GPS Status

To see current GPS status, select it from Current Status menu list. The screen will show most of
available GPS data.

ek

C
!:!r
H
&

T
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Sweep Generator Status

Select to view

e Sweep Checksums

e Length of Each sweep
e Available Free memory
e Status of USB

Press Mode button to toggle between checksums, lengths and sweep #

Memory Free Space

Select to view
e Compact Flash memory

e Sweep memory
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3.5 Service and Tests

Adjust

Zero Time Adjust Mode — TEST MODE

A special menu is provided for this mode to allow the F3 unit to start without being pressured up.

The simple way to set the F3 in this mode is to start the F3 unit. (See Section 2.2 flow chart for
quick way to enter the TEST Mode)

Wait until the Calibrate Operate screen appears.

PRESS STOP BUTTON to enter the Zero Time Adjust Test mode

To enable this mode, power up F3 unit in Normal Mode (there is no need to pressure up vibrator
or even running its engine). Press Menu button and select Service menu, select Adjust and select
“0Time Adjust Mode”. Turning this option “ON” enables TEST Mode.

SERUICE:

After setting “TEST Mode”, return to the main screen. The F3 is ready to receive starts and generate
True Reference signal. Because of no pressure on the Vibrator, the GF or Vib signals will all be
Zero.

F3 instrument in “Zero Time Adjust Mode” mode does following:
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e |gnores Lift system

e Does not update Force and Phase Presets
e Receives and transmits radio messages

e Receives GPS

e Generates True REF signal

e Generates VSS and Wireline REF

Note: You must reset the F3or power cycle F3 instrument for normal mode of operation.
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TESTS

Calibration
Go to this selection to start calibration

Accelerometer Factory Test

Factory Test only.Used to test the accelerometer circuitry on F3 unit. Do not Select

Accelerometer stand-alone pulse test

The ACC PULSE TEST option allows operator to test all accelerometers independently, during
cable or accelerometer repairs. Screen below shows this selection and example of Accelerometers
test results.

AC L.ELEFHHETEF”
LOOP BP BIAS: 10,0 |
QJLIF ki BIAS: 10,0 |
51N, BP EIH'“ :

,|
)
|

CIN, R BIAG: ¢
“eeeeef R Yo
LB+ SBPF LRl -ﬁ”i’
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Vib Record
Turn this option “ON” to record the VibQC signals

A3 GPS Correction
Turn this option ON to start on GPS time using the Legacy start codes.

Loop Mode

This mode is only for test. When enabled, the sweep will continue to restart until it is stopped.
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3.6 Force 3 Control Parameters Summary

The following vibrator control functionality is implemented at the time of this manual revision is

published:
Phase control:

Phase Loop Gain 0-999%

Predictive Phase Gain 0-100%

Phase Control Type: Cycle, Sample, Adaptive

Similarities Signal: Reference, Sim G/F, Sim B/P, Sim R/M, Loop G/F, Loop

B/P, Loop R/M

Force control:

Force Loop Gain: 0-255%
High Force Output: 0-100%
Low Force Output: 0-100%
Test Drive Attenuation: 0-255

Predictive Force Gain 0-100%
Test Force Preset: 0-500%

Control limits:

Maximum Torque Motor Displacement Limit:
Maximum Valve Displacement Limit:
Maximum Mass Displacement Limit:

Peak Force Limit:

Reaction Mass Force Limit:

Vibrator:

Mass Offset:
Accelerometer Sensitivity:
Test Mass Feedback

Test Valve Feedback

Weights:

Note:

Radio:

Reaction Mass Weight:
Base Plate Weight:
Hold Down Weight

0-200 mA peak-peak, where 0 indicates

no limit
0-100% , where 0 indicates no limit
0-100% , where 0 indicates no limit
0-200% of Peak Force, where O
indicates no limit

0-200% of Peak Force, where 0
indicates no limit

0-100%
mV/g
000-255
000-255

1-65535 Ibs. or kg
1-65535 Ibs. or kg
0-655350 Ibs. or kg

Mass conversion rates: 11b =0.45359 kg or 1 kg =2.20 Ib.
Force conversion rates: 1lbf =4.448 N or 1 N =0.2248

Start Code:
Crew Number:

Force 3 System

0-3
1-255
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e PSS Type

e Decoder Radio Delay:
e Microphone Polarity:
e Speaker Polarity:

e Subcarrier Size:

Report Control:
e Auto Pad Up Counter:

e Auto Pad Up Delay:

Advanced Control:
e Phase Preset:

e Initial Advance:
e Harmonics Cut-off Frequency:

Hardware Setup:
e Time Break Active:

e VSS Sample Rate
e VSS Low Cut Filter

1,2,4,5,11,12,14,15
+/- 0-4000 usec

Normal or Reversed

Normal or Reversed

400, 200, 150, 125, 100 msec

1-100
0-65000 msec

0-359 deg.
0-45 msec
0-999 Hz

High/Low
8,4,2,1,0.5,0.25 msec
ON/OFF

Errors and Warnings Indication (in PSS — Post Sweep Service or Post Sweep Report):

e Battery Warning

e  Power Supply Warning
e +30VDC Warning

e -30VDC Warning

e +15VDC Warning

e -15VDC Warning

e +5VDC Warning

e Accelerometer Warning

e Accelerometer Mass Similarities Bias Warning
e Accelerometer Mass Loop Bias Warning

e Accelerometer BP Similarities Bias Warning

e Accelerometer BP Loop Bias Warning

e Valve Excitation Warning
e Mass Excitation Warning
e Lift Error

e Not Ready for VP Error

e Sweep Aborted Error
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4.0 Sweep Generation

The Force 3 system operates with a 4000 sample per second sample rate. There are two standard
modes of generating the sweep

Standard Keyboard sweeps — enter the sweep parameters into the Force 3 electronics and the Force
3 automatically computes the Sweep samples

Stored mode — The sweeps are generated using a computer program. The sweeps are then uploaded
using either the FLASH software program or the USB sticks

4.1Standard Sweeps

There are 16 sweeps in the sweep table of FORCE-III. Each sweep can be used as
individual or combined with other sweeps to generate sweep segments. This paragraph describes
in details single sweep definitions.

Each sweep is described by 9 key parameters:

e Sweep Type

e Start Frequency

e End Frequency

e Sweep Length

e Taper Type

e Start Taper Length
e End Taper Length
e |Initial Phase

e Constant
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Sweep Types:
Linear

o Db/Hz Constant range: +/- 0.001 to 0.500. Constant = 0.000 is not allowed
o Db/Oct Constant range: +/- 0.001 t010.000. Constant = 00.000 is not allowed
o T-Power Constant range: 0.3 to0 3.0
o Random Constant range: -10.000 to +10.000
o Pulse (Constant defines delay of the pulse in milliseconds)
o Shot Pro
o Stored— (Constant defines sweep number to use)
o Test
Pause

Start Frequency, End Frequency: Entered in Hz, with resolution of 0.1 Hz. Range from
0.1 to 800.0 Hz.

Sweep Length, Start Taper Length, End Taper Length: Range from 0 to 65.535 seconds.
Entry resolution is 1 millisecond (0.001 second).
Taper Type:

o Blackman

o Cosine.
Initial Phase: Entry range from 0 to 359 degrees, with resolution of 1 degree.
Constant: See sweep types for constant values to use
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4.2Stored Sweeps (Flash Sweeps)

The Force 3 Stored sweep mode can be used to load any sweep that can be sampled at 0.25
millisecond sample rate (4000 sample per second). The Stored Sweeps have two values in the basic
file, amplitude envelope and instantaneous phase.

The amplitude envelope of the Stored Sweeps is used to control the Force output of the Vibrator.
If the envelope amplitude is set to 50%, then the output of the vibrator will be reduced to 50 % of
the set point. This amplitude ramp can be used to reduce the amplitude of the vibrator at specific
frequencies.

The instantaneous phase is used to control the frequency of the vibrator. Random sweeps and
conventional sweeps can be loaded using the Stored Sweeps option

Each Stored sweep is loaded into a specific memory location. The Stored Sweeps are numbered 1-
16. These numbers are not the sweep numbers and are used independently from the actual sweep
numbers.

To define a Stored sweep.

Select Mode = STORED

Constant = Stored SWEEP #

Phase = Additional Phase that will be added to the Flash sweep

This Allows the Same Stored sweep to be used for different sweep numbers with unique starting
phase angles.

4.2.1 FLASH sweep program

The Flash Sweep software program is used to generate and load the Stored sweeps.

First Set the Mode to Force 11l mode. Go to Options- System Type and select Force I11.

L

"' Flash Sweeps v, 3.15

|EFE Options | Help

Mode L8 (=2 o B
System Type h| |E| Force Il
EBroadband Settings... Forcell
Full Amplitude VP

Set the Mode to either Advance or Normal Mode
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T

Clear
Load Definition From File
Save Definition To File

Open Signal file...
Save Signal File...

Save To USB Flash

Export To SEG-Y...
Export To SEG-2...
Save HD...

Exit

File Menu

60

Clear button will clear the memory
Load Definition from file- Loads the Sweep Definition from the saved definition file. The
definition file only contains the definition of the sweep. i.e. Start Frequency, Ende
Frequency, sweep length, Sweep type. Etc....
Save Definition to file — saves the Sweep definition to File
Open Signal File — loads the actual Sweep. This file contains the information for each
sample of the data.
o Signal Files use standard SSC Sweep Files
o Signal Files use standard Pelton Sweep files
o Signal files can use standard Sercel Sweep files
Save Signal File — saves the actual Sweep data.
Save the data to USB stick. This USB stick can then be plugged into the F3 Decoder units
and the sweep data can be uploaded to the Decoder
Export to SEG-Y format
Export to SEG-D format
Export to HD
Exit the Program
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Sweep Definition
Advance Mode
In Advanced Mode, multiple segments can be defined.

"\ Flash Sweeps v.3.15 E= R EEREel™ <]

Eile Options Help

£ ] H Load Signal = Save Signal Program Device !@ I /‘0 i 5 I}} !

Forcelll, Advanced Mode Sweep | Spectrum Correlation  Corr.Envelope  Fregvs Time

e P 8 G ' 8
Type |.dEI,"Hz -| Taper Type |B\ackman -
StartFreq. 25 Start Taper 02
EndFregq. 120 End Tapsr 02
Length 7625 Start?e 100
Start Phase 360 End? 100
Canstant 0.2 Length il
Combination Freq. Segments Amp Segments
@ Sequential
' Stacked 1.2 1

Calculate

=70

-60

o 20 40 1) 80 100 120 140

— Spectrum

Frequency Segments and Amplitude Segments can be defined separately.

In the above example, there are two Frequency Segments defined. The first Frequency segments
is 8 to 25 hz for 0.375 seconds. The second Frequency Segment is 7.625 seconds in length. The
total length for the two segments is 8 seconds.

There is only 1 amplitude Segment for 8 seconds.
The Second Frequency Segment is set for a “Start Phase =360”. This is a special entry that allows
the second segment to have continuous phase when linked to the first segment. This means that

the ending phase of the first sweep will be used to determine the starting phase of the second
segment. This mode is important when linking multiple segments together to form one sweep.
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Broadband Sweeps

- 1 Flash Sweeps

File | Options
Mode r E

System Type L
Eroadband Settings... | :

Full Amplitude oy

—— TS - L

There is a special option for generating “Broadband” Sweeps.

Go to the Options- Broadband settings
(PL362 settings)

Broadband Settings e &J

Max Peak Force, N 275000
Reaction Mass Weight, kg 3683
Mass Stroke, m 0.0983
Max Pump Flow, m3/sec 0.0101
Fiston Area, m2 0.01329
Target Force, % 0.75

Mass Displacement Limit, % 0.9

Envelope

@ Tapered 2 Full Amplitude

oK | Cancel

The Vibrator Parameters must be entered in the Broadband settings
Typically enter the Max pump flow to be 80% of the rated flow.
After entering the proper Vibrator Settings

Enter your Sweep Parameters
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_ | Flash Sweeps w.

315

El=

Press the Calculate Broadband Sweep.

Eile Options Help

Load Signal | Save Signal Program Device

Force Il Marmal Mode

oweep Type
otarnt Frequency
End Frequency
aweep Length
Taper Type
otart Taper
End Taper
Start Phase

Calculate

Linear -

1
100

41
Blackman e
5

5
0

Calculate
Broadband

The Reference sweep will be attenuated to match the attenuation required in the Vibrator to reduce

the Force output at the low frequencies.

The Sweep will dwell at the low frequencies to produce a flat energy spectrum.

L\ Flash Sweeps w. 3.15

L) | [

File Options Help

Farce |l Normal Maode

Sweep Type
Start Frequency
End Frequency
Sweep Length
Taper Twpe
Start Taper

End Taper
Start Phase

Calculate

Force 3 System

i k=l || Load signal | save signal Program Device

| Linear -

1

100

40|
|Blackman ~
5

5

i

Caleulate
Broadband

« <> » |}

Sweep  Spectrum  Correlation  Corr.Envelope  Freq vs Time
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The Spectrum of the Sweep can also be viewed

Sweep Spectrum Correlation Corr.Envelope Freg vs Time
A 52.250; % -23.360

104

4

0 20 40 G0 ao 100 120

— Spectrum
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Typical Vibrator specifications

INOVA Vibrato

r Specifications

PLS-326 PLS-362 PLS-364

Max Peak Force, N 26,000 Ibf (115 kN) | 61,800 Ibf (275 kN) | 61,800 lbf (275 kN)
115,000 N

Reaction Mass Weight 2,6101b (1,184 kg) | 8,1201b (3,683 kg) 11,020 Ib (4999 kg)
1,184 Kg

Baseplate Weight 1,010 Ib (458 kg)

4,020 1b (1,832 kg)

4,469 lb (2,027 kg)

Mass Stroke, m 4.0in (10.1 cm)

3.87in(9.83 cm)

3.87in(9.83 cm)

0.101m

Max Pump Flow, m3/sec | 0.0024 m3/sec

0.0101 m3/sec

0.0101 m3/sec

Piston Area, m2 8.64 in? (55.7 cm?)

20.6in%(132.9 cm?)

20.6in?(132.9 cm?)

0.00557 m?

SERCEL Vibrator Specifications

Nomad 15

Nomad 65 Neo

Nomad 90 Neo

Max Peak Force, N

17,366 Ibf (77.2 kN)

62,400 Ibf (278 kN)

89,920 Ibf (400.3 kN)

Reaction Mass Weight 2,204 Ib (1,000 kg)

10,352 Ib (4,700 kg)

15,432 |b (7,000 kg)

Baseplate Weight 705 Ib (320 kg)

3,490 b (1,584 kg)

5,066 Ib (2,300 kg)

Mass Stroke, m 2.75in (7 cm)

4in (10.12 cm)

4in (10.16 cm)

Max Pump Flow, m3/sec | 0.0037 m3/sec

0.0076 m3/sec

0.0106 m3/sec

Piston Area, m2 4.87 in? (31.4 cm?)

17.45 in? (112.6 cm?)

25.11in? (162 cm?)

IVI Envirovibe Vibrator Specifications

Minivib 26

Minivib 15

Minivib 6

Minivib S6

Minivib 12

Max Peak Force, N

22k —26k(97,861-115,654 N)

15,000 Ib (66,000 N)

6,000 Ib (26,689 N)

6,000 Ib (26,689 N)

11,970 1b (53,245 N)

Reaction Mass Weight

3,250 Ib (1,474 kg)

1,750 Ib (794 kg)

311 Ib (141 kg)

311 Ib (141 kg)

990 Ib (449, 1 kg)

Baseplate Weight

1,500 Ib (680 kg)

895 Ib (2273.3 kg)

370 Ib (168 kg)

370 Ib (168 kg)

855 Ib (388 kg)

Mass Stroke, m

3in (7.62 cm)

2.75in (6.99 cm)

1.88in (4.78 cm)

1.88in (4.78 cm)

2.75in (6.99 cm)

Max Pump Flow, m3/sec

0.0051 m3/sec

0.0038 m3/sec

0.0031 m3/sec

0.0031 m3/sec

0.0038 m?3/sec

Piston Area, m2

8.69 in? (56 cm?)

3.99in?(2.54 cm?)

1.5in% (9.7 cm?)

1.5in? (9.7 cm?)

3.99in? (25,7 cm?)

IVI Birdwagen Vibrator Specifications

ATS 60 HEMI 60 HEMI 50
Max Peak Force, N 62,000 Ib (276,000 N) 61,620 Ib (274,099 N) 50,160 Ib (22,752 kg)
Reaction Mass | 8,650 Ib (3,924 kg) 8,250 Ib (3,742 kg) 5,820 Ib (2,640 kg)
Weight
Baseplate Weight 3,875 Ib (1,760 kg) 4,700 Ib (2,131.88 kg) 4,490 b (2,036 kg)
Mass Stroke, m +1.50in (+3.81 cm) +1.75in (+ 4.45 cm) 3.0in (7.62 cm)
Max Pump Flow, | 0.0088 m3/sec 0.0088 m3/sec 0.0189 m3/sec
m3/sec
Piston Area, m2 20in? (129 cm?) 20.54 in? (132.5 cm?) 16.72 in? (42.46 cm?)

Force 3 System
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Metric Conversion required for program
e Max Peak Force N

o 115 kn=115,000 N - Multiply by 1000 to get Newtons for Max Peak Force
e Reaction Mass Weight kg
o 1184 Kg — Enter shown Reaction Mass Weight
e Mass Stroke, m
o 10.1 cm =0.101 m Divide cm by 100 to get Mass Stroke in Meters
e  Max Pump flow
o 0.002416 m3/sec Enter value for Max Pump Flow (or reduce by 80% to
compensate for weak pump)
« Piston Area
o 55.7cm?=0.00557 m? divide by 10,000 to get m? from cm?
e Target Force Percent
o Enter Decimal value to for target Force output (Does not reduce amplitude of
sweep). Value should match the % high Force output entry in the Force 3
system. Typical is 0.7
e  Mass Displacement Limit
o Enter decimal Value of the peak Mass Displacement Limit. Example: an entry of
0.9 will reduce the Mass Stroke from 10.1 cm to 9.09 cm

The Flash program can load or save computer generated files. Go to the file load menu to load a
Flash file. These files will normally be provided by the client.

After defining the Flash sweep, press the “Calculate” button to generate the samples. The Sweep
can now be viewed with the Flash program. The spectrum and correlation can also be analyzed.

After the sweep has been correctly loaded or generated by the Flash program, you can then load
the sweep to the Force 111 electronics.

Connect Ethernet Cable from computer to the F3 unit

Be sure the IP address of your computer is set correctly (normally it is set to fixed IP address of
10.0.0.101.)

Press the “Program” button on the screen and select the Flash Sweep number to be loaded.
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4.2.2 Saving and Loading Stored Sweep from USB Flash Memory

After generating the sweep with the Flash program, the Sweep File can be loaded onto a USB stick
and used to upload to the Force III electronics.

The file must be place in a special file directory on the USB stick./FORCE3/SWEEPS/...

The name of the file must specify the sweep number to be loaded. SWEEPO015.SCI will load Flash
sweep number 15 into the memory.

Multiple sweep numbers can be loaded into the Force III unit using the USB Flash memory mode.

First Generate Sweep with Flash Sweep ver 3.15 or newer
__\ Flash Sweeps v.3.15 == =

Eile Options Help

= H Load Signal | Save Signal Program Device {Q e 5 }} !

Force [Il, Kommal Mode Sweep ‘Spectrum  Comelation  Com.Envelope  Freq s Time

Sweep Type [i— 'I 1

Start Freguency

End Frequency  gp 08

Sweep Length a

Taper Type Blackman | o8

Start Taper 05 o

End Taper 05

Start Phase i} 02

Calculate

Calculats
deRale Eroadband

— Sweep

After computing the sweep, save the data to the USB drive.
Plug in USB drive to the computer
Go to the File Menu —“Save to USB Flash” option

| TEie]

Clear

Load Definition From File

kel Save Definition To File

Open Signal file...

Save Signal File...
| Save To USE Flash

Export To SEG-Y...
Export To SEG-2...
Save HD...

Exit

Select sweep number to use
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Select USB drive
Click on the Drive in the list and Press OK

The Sweep data will be saved with full resolution to the USB drive in *.BIN format
USE DISK (D) » Force3 » Sweeps

MNew folder
= MName

|| SWEEPQO1.BIN

’_“ || SWEEPQO02.BIN

Warning: Saving the data in SCI format does not have full resolution and the Sweep
Checksum will not Match. Using the “Save Signal” option in Flash Sweep saves the data in
the lower resolution*.SCI format.

Insert to F3 USB flash memory with your custom stored sweep on it in the folder:
/FORCE3/SWEEPS/, and the sweeps should automatically upload to the F3 units.

4.2.3 Viewing Sweep memory Status on F3 menus
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In our example, we placed SWEEPO015.SCI on the USB memory.

This simple example explains how to load single stored sweep to F3 sweep generator’s memory.
Loading multiple sweeps is the same procedure, just repeated on several sweeps. Typically sweep
generator’s memory is loaded with standard sweeps. Example below explains main two steps for
loading stored sweep.

1) Selecting sweep in F3 memory and modifying it for the load of stored sweep. In this step, we
selected sweep number 15, made it is type — stored and then made constant equal 15. Constant
number tells sweep generator to look for that particular stored sweep number. In our case, sweep
generator will look for SWEEPO015.SCI to load.

After that step, on the return to Main menu, sweep generator will display a scroll text error for
sweep 15, indicating that the stored sweep is not loaded yet, as shown below:

2). Select Status menu and then select Sweep Generator Status. This screen should show an error
for the sweep number 15, to indicate that process of loading stored sweep is not finished. These
screens should be something like this:

SWEEF GEN. STATUS:
$1 #2 43

Sweep number screen Sweep Checksum screen Sweep Length screen
To switch between screens, use left soft-key labeled MODE.
Sweep Generator Status will indicate USB connection and will recalculate sweeps in it is memory.
Final result should look similar to this:

Again, left soft-key MODE can be used to switch between screens to check on the sweep
checksums, sweep length and sweep numbers to verify stored sweep load.

You can see each stored sweep being load in this screen. A line rotate in a sweep position till load

is complete, once complete it show check sum, or sweep length, in the appropriate location. After
each stored sweep is load you can see how much memory is available for additional sweeps.
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4.2.4 FLASH Memory File Format

Internal SCI file format is based on standard ASCII text file. It can be opened with variety of
text editors on different operating systems, like UNIX, Macintosh and Microsoft Windows.
For example Notepad editor in Microsoft Windows can be used to open this file.

Each file must have a name and file extension to be recognized by Universal Encoder-Il or
F3 unit. File names must be following this naming convention and to be numbered in the
range from SWEEP001.SClI to SWEEP016.SCl.

Each line of text in the file contains one sample of data. There are 4000 samples per second
of sweep, so there will be 4000 lines of text per each second of sweep. Each line of text is
terminated with a Carriage Return/Line Feed (0xOD OxO0A pair).

Each text line in this file is organized in this order: Sample number, Current Envelope, and
Current Phase followed by the Carriage Return/Line Feed.

The Sample number is a 32-bit unsigned integer. It is stored in character positions 1 to 7,
right justified, in each line. Typically, the sample numbering starts with number 0.

The Envelope number is a 2's complement 16-bit number, in range from 0 to 32767 (0-100
%). It’s stored in character positions 8 to 14, right justified, in the line, after Sample Number
and space.

Typically the front and the end of the sweep have a tapered envelope, based on Cosine or
Blackman taper. This is done in order to avoid sudden Reaction Mass motion of seismic
vibrator.

For low frequency sweeps, it is important to reach at least 10% of amplitude of the
envelope during first 2 cycles. This allows control electronics to engage early in phase and
force control.

The Phase number is a 2's complement 16-bit integer that ranges from -32768 to +32767 (-
180to +179.9945 degrees). It is stored in character positions 15 to 21, right justified, last in
line of text, just before Carriage Return/Line Feed. Since Phase number has signed value,
each sample can have positive or negative sing in front of the number. For simplicity,
positive sing “+”number can be omitted in the line for positive phase value.

When you calculate the phase, convert it to degrees and make product number is in range
-180 and +180 degrees. Then multiply by the constant 65536/360.

It is recommended to use phase value of 0 for the first sample of the custom sweep. This
would allow user to modify sweep phase if desired, by changing Initial Phase parameter in
F3 sweep table.

Phase increments from sample to sample must be always positive. F3 controller does not
allow negative phase increments and the sweep would not be process correctly (negative
frequency).
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SCI file formatting
Gray line below represents character position in the line and shown here for aid purposes.

1234569891011 12 13 14 15 16 17 18 19 20 21 22 23

1234 3 2T & 7 - 1753 0D 0OA
1235 3 2 7T 6 7 2 810D 0Aa
1236 3 2 7 6 7 2 31 6 0D OA

3 2 T &8 7 4 3500D 0A

12237

SCl file fragment example

| File Edit Format View Help
0
0
33
66
o8
131
164
197
229
262
295
328
360
393
426
450

Nale =Rl Fag RV, NN N ol

SO =M R WA NSO DD

[
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5.0 Force 3 Quality Control
Force-III system has built-in capabilities to record and report information in the following

categories:
e PSS Records

e Calibration Records

e Vibrator Start-up Records

e Vibrator Source Signature Records
e Vibrator Signal Records
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5.1 PSS Data and Stored Records

F3 supports PSS in two different formats — F3 format and A3 format. A3 PSS format is compatible
with INOVAVib Pro PSS records.

F3 unit reports real-time and then stores PSS locally in the CF file system, from which any stored
PSS record can be retrieved later. F3 CF file system for PSS stores last 65536 of each type, F3 and
A3.

The PSS data consists of the cross correlation wavelet and the digital control data.
The cross correlation data uses the Vibrator’s Reference signal and the Similarity signal.

The digital values for peak and average phase, force and distortion use the Loop accelerometer
signals used by the control system.

PSS - ShotlD: 24959 o 1
| 21959 8 A Cofrelation Phase Phase
24958 6 i s— |
24957 & R |
| |
24956 & 10 0.5
74955 & |
o ol
24954 & i
i
24953 & 0 |
24052 6 Force
24951 6 -20 jumic
sl Correlation Force &0 |
24343 6 0
24948 & 150 Nt ol
| 29947 6 iag Wb 1
24948 6 :
| 24345 5 130 Distortion
24344 6 {50 i
24343 6 0 8 16 @4 3 40 48 55 &4 2 80 88 %
24942 6 4 12 @ ¥ 44 sz 60 68 7e 84 92 100 34
24941 & Correlation o
24940 &
| s00 | = I Vil
24939 6 | ol T T T T T T T T T T T
| 24338 6 0 |‘.—Lﬁ_f_/\_/\/r\,/ o Unit “|GPs M MD WD PF RM AP MP AF MF AD  MD
! | e
24037 6 s 1 [ | [ [ e e ) ) )
s 1
2493 & |
74935 6 “1o00.
Bl o R A
REEBEYEF IS REEE ST S22 28
o3 e 2Rz HE W
" Swp Param 2g Max g Min Max AvgTHD  Max Signature
e Hel | e e Chks Fhase® Praze® Force®  Force®  Fore® % THD % i L File Humber Bl
1 4 1 D381 1803 {0.00 100 70 |0 |7 0 7 36.767832 |-37.043320 105846 | 4730720

3800 | 4730420
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Stiffness and Viscosity

The PSS may include Ground Stiffness and Viscosity measurements

These measurements are used to determine the stiffness and viscosity of the ground. These
measurement change with frequency. The current firmware only send the average value back
during PSS.

The values are computed using the following equations.

The Stiffness is Ks = fundamental Force/baseplate displacement
The Viscosity is Kv = fundamental Force/baseplate velocity

The numbers are scaled down to fit between 0 — 255
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5.1.1 Legacy PSS timing diagram

PSS timing chart based on different subcarriers selection and for two popular PSS types.

All timing numbers in milliseconds and measured from the front edge of Time Break signal.

In case there is a need to calculate timing windows for another PSS type or a message, take new
message length in bytes, add one byte and use this number in the formula below, in place of PSS

length number.

Note: Timing calculation is based on 3123.2 Hz modulation frequency.

SWEEP

(_ Length = N msec _’:

] |
<1B. TA3265
1

PSS-12 windows timing for 400 msec subcarrier

Window
1

2

Window

Window

3

Window

4

Window
5

Window

6

Window | Window | Window
7

8

|
€TIN+326

K—N+1498

PSS-12 windows timing for 200 msec subcarrier

Window

1

Window

2

Window
3

Window
4

Window
5

Window

6

Window
i

Window

8

KN#2670 TN+3842  CTN#5014  TN+6186  [CTN#7358 € TN+#8530 < TN#9702

Window

N+326 KN+1208 [€N+2270 [€N+3242 [ N+4214 (N+5186 [TN+6158 < TN+7130 € N+8102

PSS time window = Sweep + 326 + (400 +

where 400 - subcarri

or lenath (.
er length {

1"
r 2

3 +198 * 3.8

00) 11.2-ns
0), 11.3 - pst

gan

gap

uration

42213) * Window_Index;
d

108 _ nss lenath
198 - pss length.

PSS-15 windows timing for 400 msec subcarrier

Window
1

<—N+326

i
I
1
1
1
1
1
1
1
1
I
1
i
1
1
1
1
1
1
1
1
b
{
[
)
|
¢

Window | Window | Window
K—N#1521  €TN+2716 [€TN+3911

Window

5

Window

6

ITN+5106 €< N+6302

Window | Window | Window

7

8

KN+7497  KTN#8692 K N+9887

PSS-15 windows timing for 200 msec subcarrier

Window

1

Window
2

Window

3

Window

4

Window
5

Window

6

Window
7

Window

8

PSS time window = Sweep + 326 + (400 + 11.3 + 204 * 3.842213) * Window_Index;

where 400 - subcarrier length (or 200), 11.3 - pss gap duration, 204 - pss length.

Window

1
KTN#326 KTN#1321 [€TN+2316 [€TN#3311 [€N+4306 [ N+5302 [ TN+6297 € TN+7292 € N+8287
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PSS timing with 400 msec subcarrier
WINDOW 1

PSS 1
Status

PSS 2

Status, Cross Correlation

PSS 4

Status, Source Signature Status

PSS 5

Status, Cross Correlation,
Source Signature Status

PSS 11

Status, Position

PSS 12
et

PSS 14

Source Signature Status

PSS 15

Cross Correlation, b
Position, Source Signature Status
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WINDOW 2

WINDOW 3 WINDOW 4 WINDOW 5
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5.1.2 USB option
5.1.2.1 USB File Structure

Force 3 / VibProHD
The Force 3 and VibProHD will save data on the external USB drive.

The file structure is
5.1.2.2 USB Root Directory
Shows Unit S/N
Note: SIGMA is always written to the USB stick to identify it as having data

Computer » USBOZ2 (D) »

Share with = Mew folder
] Mame
5210
|| SIGMA

Inside the Serial Number Directory will be three Folders

Computer » USBOZ (D) » 5210 »

Share with = Mew folder
[[] mame

00000014
H 18-01-25
| -PSS

Force 3 System

Tl



5.1.2.3 USB VSS/Dat File Folder

Vibrator Signature Data - VSS data. This data has been designed to be used in advanced processing
techniques of vibroseis data.
These Files contain 3 channels of data

e Reference

e Reaction Mass Force

e Baseplate Force

Data Collector 3 software is used to convert these files to standard SEG-Y format and to generate
the 4™ channel “Estimated Ground Force”.
Individual DAT files or SEG-Y files can be viewed using the SrcSig software

v LSBOZ (D) » 5210 » 00000018

Mew folder
Mame

|| D0018297.DAT
|| 00018298.DAT
|| D0018299.DAT
|| D0018300.DAT
|| 00018301.DAT
|| D0018302.DAT
|| 00018303.DAT
|| 00018304.DAT
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5.1.2.4 USB Vib QC data

Vibrator QC data
These files are only generated if the “Vib Records” are enabled in the Service — Tests — Vib Record
On/OFF selection
SrcSig software is used to view these records
The *.Vib files contain 13 traces
e Reference
e LoopBPacc

e Loop RM acc

e Loop GF

e SimBPacc
e SimRM acc
e Sim GF

e Torque Motor Current

e Main Valve LVDT (displacement)

e Reaction Mass LVDT (displacement)

e Drive signal

e Test 1 and Test 2 will vary depending on the firmware version

1 2 3 4 5 g Seismic Rlots 8 ] 10 1 12 13

e

ra

o

traces

—Ref —LBP —LRM —LGF —SBP —SRM —SGF —TM —VD —MD —Drv —Test —Test2

b USBOE (Dx) » 5002 » 18-01-25

- Mew folder
Mame

|| 3612.VIB
|| 3613.VIB
| ] 3614.VIB
|| 3615.VIB
|| 3616.VIB
|| 3617.VIB
|| 3618.VIB
|| 3619.VIB
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5.1.2.5 USB PSS Folder

The PSS folder will contain the PSS data for this unit.
The PSS data can be read by the SourceLink software. This data can be used in ISS mode.
SourceLink can read the data and generate Production Reports based on the GPS time and positions
included in the PSS data.
This data includes:

e  GPS time of the start

e GPS position

e PSS data

e Unit’s internally generated ID (used in ISS mode)

» USBOS (D) » 5002 » PSS

Mew folder
Mame

|| D0000047.PSS
|| D0000048.PSS
|| 00000049.PSS
|| D0000050.PSS
|| D0O0DO51.PSS
|| D0000052.PSS
|| D000DO53.PSS
|| D000DO54.PSS
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5.1.2.6 USB PSS Folder TXT FILE
The PSS folder will also contain a TXT File for the days production.

This file is automatically saved to the USB stick under the VibNumber/PSS directory

Example would be
D:\5146\PSS\20-10-16.TXT

The log file can also be copied to the USB stick at anytime using the Service Menu — Files- Copy
Log to USB

The LOG file is a text file that contains information about the Sweep. This file includes
e Force 3 firmware version

e Force 3 Serial number, Sweep number, Vibrator number and Fleet Number
e SweeplID

e Sweep Type

e GPSdata

e Time Break time

e VSS File Number and sample rate

e Pad Up, Pad down and Time to Pressure Switch ON

e Phase, Force and Distortion for each 0.5 second time window of the sweep

Example below:

% Force III V30.55

% Local Acquisition

% Source Line : N/A
% Station Number: N/A
% Source Index : 1

% Sweep# 01

% Serial Number : 5146
% Vibe Number : 15
% Fleet Number : N/A
% Sweep ID  : 63

% Shot ID : N/A

% SweepCounter : 0

% Sweep Type :STORED 1 12.000 seconds

% Force 270

% GGA 1 $GPGGA,152331.00,3646.07273,N,09703.00671,W,2,11,0.84,309.9,M,-
26.3,M,,0000*64

% GSA : $GPGSA,A,3,20,15,23,25,29,05,51,13,02,26,18,,1.56,0.84,1.31*08

% GST :NO GST

% VTG :NO VTG

% ZDA :NO ZDA

% PTNL(GGK) :NO GGK
% Time Break : 20/10/16 15:23:31.976000 [55411976000 microsec]
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% VSS File Number
% VSS Sample Interval
% time end of prev sweep to up

19855

: 2.00 msec

:N/A

% pad up :20/10/16 15:22:59.078
% pad down :20/10/16 15:23:20.777
% time up to down 21699 ms

% time down to pressure switch ON: 2128 ms
% time down to ready 2128 ms

% time down to sweep 11199 ms

% QC Window : 500 msec
% Phase

% Valid Force Visc Stif
%Time Dist
0500000

1.01 011 0 0 036 2
1.5 1017 0 0 038 3
20 1 122 0 0 033 3
251226 0 0 027 3
301 13110 021 3
351 140 1 0 018 3
40 1 163 2 0 015 4
45 1 173 225 310 4
50 1 071 220 3 5 3
551 071 218 4 2 3
601 070 217 5 2 3
651 070 116 6 1 3
70 1 070 116 6 1 2
75 1 070 116 8 1 2
80 1 070 116 9 1 2
85 1 070 117 10

90 1 070 017 12

95 1 070 0 18 13
10,01 070 019 16 0 3
1051 070 02019 1 3
11.01 069 02223 0 3
1151 066 02327 0 3
1200 064 028 34 0 3
82

MD VD ™

Peak Force Target

RM Force  Limits
Freq TMVFR

0332098 2900000

SO OO OO

16 15 312 00000
2221 316 00000
2625 420 00000
3028 525 00000
3835 632 00000
4745 743 00000
68 62 10 63 00000

17467 16 70 00000

72 61 21 69 00000
72 57 2769 00000
72 54 3270 00000
72 52 3870 00000
71 50 43 70 00000
7249 49 70 00000
71 48 54 70 00000
72 48 60 70 00000

1 21
1 217148 6570 00000
1 32

71 48 71 70 00000
27148 76 69 00000
27148 8269 00000
270 47 87 66 00000
26745 9164 00000
2 64 443980 0 00000
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5.2 Vibrator Source Signature Records

VSS record contains True Reference, Reaction Mass Acceleration, Base Plate Acceleration and
PSS for each specific sweep. Data are being recorded in 24-bit format and can be exported to SEG-
Y or SEG-D records. These records stored in /DAQ3/ catalog.

“Source Signature” software is used to view and record the data in “real time”.

“Data Collector” software is used to download the Vibrator Source signature data.
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5.3 Vibrator Signal Records — VIB QC

“Source Signature” software is used to view and record the data in “real time”.

Signals being recorded for troubleshooting and they are stored in /FORCE3/RECORDS/.
e True Reference

e Mass Loop Accelerometer
e Mass Sim Accelerometer
e BP Loop Accelerometer

e BP Sim Accelerometer

e Torque Motor

e Valve LVDT
e Mass LVDT
e Drive

84 User's Manual



5.3.1 Converting VibQC files to SEG-Y

Requirements:
e Source Signature 2.23 or newer.
e Time Break files (Timebreaks.cvs) from SourcelLinkReport.
e “VIB” files from F3.

Converting Files:

1. Open Source Signature Program.
2. Click on File>Convert Files......

/( Source Signature

FiI,E'j View Edit Acquisition Options Window Help

_I - T @&E ‘

Load from Unit...

Convert Files..,

Print Screen...

i

Print Setup...

Exit

3. Under Input File Type select the correct file type.

~Input File Type
DAT

Source Folder

|p:\5028\14-04-10

~Qutput File Type

& SEGY

Destination Folder

|D:\5028414-04-10\merge files
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Make a Daily Report file using SourceLink.

Click on TB File button

Select the TB break files from SourcelLink Reports (Timebreaks.csv).
Click Open.

Nouwv s

—Input File Type
‘ | DaT
LG Open
Organize = Mew folder =y 0 @
2013323 *  Name . Date modified Type ||
e 20133 23w 125] Observerlog 2014 04 28 07 52 40.csv 4/30,/2014 9:20 PM Microsoft Excel C..,
2013813 ObserverLog_Detailed_2014 04 28 07 52_.. 4/30/2014 9:20 PM Microsoft Excel C...
2013831 ﬁ ObserverReport_2014 04 28 07 52 40.pdf  4/30/2014 2:20 PM Adobe Acrobat D... |
_L. 2013 9 10 PF5_2014_04 28 07 52 40.csv 4/30/2014 5:20 PM Microsoft Excel C...
A 2013918 @ P55_2014_04 28 07 52 40.csv 4/30/2014 9:20 PM Microsoft Excel C.. [
20131020 SweepAverageCOG_2014 04 28 07 52 40.. 4/30/2014 2:20 PM Microsoft Excel C... ‘
L 20131021 | E Timebreaks.csv 4/21/201411:34 AM  Microsaft Excel C..,
2013 10 23 = Timebreaks_96_10_17x4_2014 04 _28 07 5... 4/30/2014 2:20 PM Microsoft Excel C...
A 2014 1 15 |iJ El Timebreaks 96 10_17x4_2014 04_28 07_5...  4/30/2014 2:20 PM SBS File
L1439 B Timebreaks_96_10_17x4_2014 04 28 07 5... 4/30/2014 2:20 PM SBS_FFID File
1) 2014 310 Timebreaks_2014_04_28_07_52_40.csv 4/30,/2014 9:20 PM Microsoft Excel C...
L.u 2014420 |_£| Timebreaks_2014 _04_28 07 52 40.sbs 4/30/2014 920 PM SBS File
1 2014.4.28 = I: 9 Timmabraale 014 N4 20 AT 53 m?“,'f., 4 AONAMAOON DR CDC COM Eils . |
i
File name: Timebreaks.csv .

[ open | [ concer |

——— =

8. Notice next to the TB File button it shows the number of files loaded.

9. Select folder that has the VIB files.

Source Folder

D:\5130114-04-17 Eoas

10. Select Output
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—Dutput File Type
e 5EG-f

11. Enter a Destination Folder

Destination Folder

\C:\F3_VIB_Files_5130 Browse

12. Click the “Start” Button.

Idie 0 MB/s
Count 40 finished
1901000 BRSO

13. The converted files will be located in the Destination Folder.

S —

» Computer » Local Disk (C:) » F3_VIB_Files 5130 » 140417 » 5130

Organize = Include in library + Share with Burn New folder
1) F3_VIB_Files 5130 * Name : Date modified Type Size
. 0801-43422483 - "
. =] 5130_140417_130748 5y T/28/2014 736 PM 5GY File 1,381 KB
& 1otl7 %] 5130140417 130808.5gy 1/28/2014 736 PM 5GY File 1381 KB
8 5 f| 5130 140417 130829.sav 1282014 7:36 PM SGY File 1381 KB

14. Once the files are converted the sgy header should have the following information:
Unit Number, Line, Station, Julian Date, Time to usec, Trace ID number.
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File View Processing Help

&l
B
o
Al

i

oplslels|

sl

1 Display Made— ~'wiggle Filk ;'Eq T - -1 Direction— Processing—
B || e |W|gg\e | T —— —— 1506 weion & o [Bl
I~ Gray  Posiive(+) || Ell [ o | 3433 cméses | Revewsed | I Fiter
[ Cole || Negaives] || Selcted G [ =8 ‘ I hge

| 7 Tmelies | = 1. Detay Header  Gaine = [305 1. | I Weght

; @43 15 ‘ Teg! Header Ssismic 1Tlaceﬂeadels| Ha@:ow!

I | BinHeader Uit Serial 5130 5130 5130 BE] 5130 BEL BEL BE] 5130 130 5130
& Tiace Header FFID | 0 0 i a a 0 0 il i} i} 0
5130_140417_130748 sgy | D Souice Line 5033 033 5033 5033 5033 5033 033 5033 5033 5033 5033

5130_140417_130808 sy | o Source St 2073 21073 073 2073 2073 2073 2073 2073 2073 2073 20073

5130 140417_130829 s g”ec"um Eiﬁﬂ 2100174 M4 e me M4 04 e ma 2014 04 ma

5130140417 1308625y 2ummaty Lol 13 107 107 107 107 107 107 107 107 107 107

5130_140417_13091 S5y Summary infor « || [MINUTE 31 13 13 13 13 13 13 13 13 13 13

F130 140417130942 5¢ — mSecs 528000 3 kil kal 31 3 3 kal kil kil 3
il & File : coyie | |OntD il 526000 526000 526000 520000 520000 S2BO00 528000 528000 528000 528000

5130 140417_131008 sqy TRCID 2 0 a a 0 0 ) 0 o 0 0

5130_140417_131055 50y - 13 18 0 % P an ] I i i

§130_140417_131137 50 EEREHR ‘ ‘ ‘

5130_140417_131200 s EBCDIC Text E 1 i I I

B130,140417_131236 sy ! I I

5130_140417_131259.5q0 Big Endian by 4 Y © ’L S

5130140417131 33550y - - % .

5130_140417_131358 sy # Iraces T

5130140417 131621 s g IETCEFS"“‘P: = s

51301404171 31645 5 STt

5130_140417_133146 0 M sampre meery th

5130_1404717_133208 30 Sl r2ze zengeh 4 - d
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5.4 Scaled Similarity System

Build-in Scaled Similarity System is designed to provide real-time scaled to vibrator weights
signals for recording on external recording equipment. Signals are scaled not to exceed most of
recording instruments input dynamic range and according to the Specifications in this manual.

Scaled Similarity Reference 1 V peak-peak (£ 0.5 V)

Scaled Time Break 0.3 V peak-peak (0 to + 0.3 V)
Scaled Similarity G. Force 2.5uV/1 Ibf
Scaled Mass Force 2.5uV/1 Ibf
Scaled Base Plate Force 2.5uV/1 Ibf

These signals can be connected to the Bird Dog VibQC system or another Independent Test
system. To scale this data to pounds of Force with the independent systems, do NOT re-enter the
Vibrator’s Baseplate and Reaction Mass Weights. Since this data has already been Scaled to
Force Output enter the RM=BP= 10,000 Ibs and the accelerometer sensitivity to 25 mV/G to
scale these signals to Pounds of Force.

RM weight = 10,000
BP weight = 10,000
Accelerometers sensitivity = 25 mv/G

) Marmal @ Advanced

Scquizion  Trigger | Mibrator | GPS Utiities

Wibrator Type G caled Sim 1 Load || Save
Wwieghts
Reaction Maszs: (10000
Baze Plate: 1 0ano
Hold Diown; Ea00

Accelerometer Sensitivity
Loop Reaction Masz: |25

Loop Base Plate; 525
Sim Reaction kazs; 525
Sim Baze Plate; 25
Apply
oK | X Cancel
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Configuration - Unit 7 (Current)

' MNomal @ Advanced

Acquision Trigger Vibrator GPS  Utities
—Chaninels (Tatak 11)
# On Name Type
1 Chan 1 -Ref
Chan 2 E Ref
Chan3

2

3

4 Chan 4

L Chan &

O O &l & E]

& Chan &

' Setsame settings in all charnels |

Sample Interval msec Low Cut Filter | Disabled | Hz
Acquisition Time sec

X Cancel |
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5.4.1 Wireline similarities

UE2

The UE2 has gqty=4 Ten pin connectors labeled AUX1- AUX4. This allows the UE2 to output 4
different sweeps for Slip Sweep and other HPV operations.

These aux connectors have differential drivers for the attenuated True Reference signals and
Time Break signals for each sweep.

These signals from the AUX connectors can be wired directly to the input of the seismic recorder
(Fairfield Nodes or Sercel 428). No attenuator is required.

In addition there is a 24 bit digital Pilot available for each sweep stored in the UE2 memory. This
Digital Reference can be used for the correlation if the "Filter response" of the seismic system is
matched.

The SSC/I-Seis Sigma recorder and BD3-11 system have an option for "linear phase" filtering. The
Sigma or BD3-11 system are used to record the signals from the UE2's aux connector with the
Linear phase filtering, the Digital Reference from the UE2 will phase match the Analog Reference
signals recorded.

Force3 and VibProHD

The Force 3 and VibPro HD have a connector labeled Scaled Similarity Output. This connector has
been designed to be used for Wireline similarities and recording of the Source signature signals
with an external recorder.

All of the signals on the Scaled Similarity Output have been scaled to match the input of most
seismic recording systems. No attenuators should be required. Each signal has a differential
driver that will match the input requirements for most recording systems.

All of the signals available on the Scaled Similarity Output should be compared with the True
Reference Signal from the UE2 system. The following signals are available on the Scaled Similarity
connector:

e Scaled Similarity Reference 1V peak-peak (+ 0.5 V)

e Scaled Time Break 0.3V peak-peak (0to + 0.3 V)
e Scaled Similarity G. Force 2.5uV/1 Ibf
e Scaled Mass Force 2.5uV/1 Ibf
e Scaled Base Plate Force 2.5uV/1 Ibf

These signals can be wired directly to the seismic recording system
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F3 WIRELINE SETUP

SCALED TE,TRUE REF, RM, BP, GF
SIMILARITY
ouTPUT
1w TRUE REF
SEISMIC RECORDER
GROUND FORCE
SCALED
SIMILARITY
ouTPUT
19PIN
A TRUE REF
GROUND FORCE
\Vj
UNIVERSAL aux
ENCODER 10PIN
= TRUE REF
ATTENUATED
SIGNALS

Summary for Force3 and VibProHD
For Wireline Sims we suggest using the Aux Connector from the UE2 for the True Reference Pilot
signal and the signals from the Scaled Similarity Output for the Vibrator's Reference and Ground

Force signal.
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Force 2 and VibPro Wireline Sims (Legacy Mode)

The Force2 and VibPro Legacy Mode Wireline Sims use the “Wireline connector” on the connector
Panel. The Wireline Connector provides two signals

Wireline Reference

Wireline Vibrator Output

These two signals are typically 10 or 20 volts Peak to Peak and must be attenuated with external
resistor divider before they can be recorded by typical seismic acquisition systems.

The older Force 2 and VibPro systems do not provide a signal that is "in phase" with the True
Reference signal, so the legacy mode with the Wireline Reference signals must be used.

An additional Option is available for the older systems that provides a signal that is ‘in phase” with
the True Reference Signal. This option is called the DSSS or VSSS systems. .ere is an additional
box that can be added to the Force 2 and VibPro units to provide a scaled vibrator output that is in
phase with the True Reference signal. These boxes are called Pelton DSSS (Distributed Similarity
System) and SSC VSSS (Vibrator Similarity System). These boxes have internal resistors that
must be set to match the Reaction Mass and Baseplate weight of the unit.

Wireline Reference and Wireline connector

The Pelton and SSC connector panels provide a 4 pin connector labeled "Wireline"

This connector provides a 10 - 20 volt peak to peak signal for the Wireline Reference and Wireline
Vibrator Output.

These Signals must be attenuated before they can be recorded by the Seismic Recording system.
The Wireline signals from the Vibrator must be compared against the Wireline Reference from the
Encoder.

The Wireline Reference is delayed from the True Reference Pilot by 2.77 milliseconds.

The Wireline connector has been available on the Pelton connector panels since the introduction of
the Pelton Advance II in 1985.

Many recorders and seismic auditors expect to perform Wireline Similarities in this fashion.

The Force3 and VibPro HD still have this option available for "Legacy Mode" compatibility
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LEGACY WIRELINE SETUP

VIB OUT (GROUND FORCE)

wmeune
- a ;
{ WIRELINE REF ATTENUATION BOX

WIRELINE REF ATTENUATION BOX
VIB OUT (GROUND FORCE)

SEISMIC RECORDER

ATTENUATION BOX

ENCODER q - 5 WIRELINE REF
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5.4.2 F3 Polarity conventions
The Force 3 complies with the latest SEG polarity convention of 1993

The following definitions are used by the SEG polarity standard

Ground Force

The force applied by the vibrator to the earth, usually considered to be the dynamic alternating
component of the total ground force.

For a P-wave vibrator in operating, but quiescent attitude, the GROUND FORCE is a positive
compression bias created by the Hold Down Force. In vibrating mode, the oscillating driven
Ground Force alternates about the bias to result in alternately more or less compressive force than
the bias.

Weighted Sum Signal

The weighted sum of two accelerometer signals, the first accelerometer being mounted to the
reaction mass and the other being mounted to the baseplate assembly. The positive weightings
applied to the accelerometer signals before summing are proportion to the values of mass of the
assemblies to which they are respectively attached.

The WEIGHTED-SUM SIGNAL is useful for approximating the value of the alternating
component of the GROUND FORCE. Using the polarity convention for the detectors described in
this paper, a negative lobe on the weighted —sum signals corresponds to positive downward
compressive ground force.

Summary

The SEG polarity standard recommends testing the “crew” polarity and documenting the polarity
accurately. The SEG Polarity does not specify a certain crew polarity, but does require that the
crew polarity be determined and recorded.

After 20 years, the following is typical of what the client requires for crew polarity.
Geophone — Tap on top of Geophone- Motion Down — should produce positive voltage.

Accelerometers mounted on Vibrator — Tap on top of Accelerometer — Motion down — should
produce positive voltage

Weighted Sum computed with above polarities should be in phase with the reference signal used
for the Pilot signal (correlation operation).
Weighted Sum — 0 degrees -- Reference

Ground Force signal should be 180 degrees out of phase with the Reference signals. The Ground
Force can be approximated by the accelerometers if the accelerometers are polarized so positive
voltage is produce by upward motion.

Ground Force— 180 degrees -- Reference

Most of the Signals on the Force III are defined as “Ground Force” Signals. When not reversed

these “Ground Force” Signals are 180 degrees out of phase with the “Reference” signals as
suggested by the SEG convention.
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The 19 pin VSSS connector provides signals that can be polarized for either “Ground Force” or
“Weighted Sum”

Scaled Similarity System 19-pin connector

REFERENCE and GROUND FORCE 180 degrees out of phase
Reference “+” =pin F
Reference “-“= pin E
Ground Force “+” = pin P
Ground Force “-“= pin R

REFERENCE and Weighted Sum 0 degrees out of phase
Reference “+” = pin F

Reference “-“= pin E
Weighted Sum “+” = pin R
Weighted Sum “-“= pin P
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5.5 Force 3 Software

SSC Software

5.5.1 SourceLink software Requires license to fire shots
Central Control software for the Force 3 system.

Controls all aspects of the production for some Nodal
Recording systems. SourcePoints are loaded and each s wr———— -
shot point can be shot from the Central Controls system

Allows operation of Advanced High Production Vibroseis -
Modes like
e Slip Sweep _‘
.o IS =
e DSS — Distance Separated Sweeps
e Combinations of Slip Sweep and DSS
All PSS data is retrieved and plotted on the screen S it

Radio Sims are performed and plotted

Source Times and position reports are generated. These
are used by many of the Nodal Systems for acquiring and
processing the Shot Records.

Save and Load projects — Generates production reports. Loads SPS files and converts to SEG-P1
Loads and Saves operational parameters for the Force3, BB3 and RTM3. Also downloads data and
uploads source points.
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5.5.2 SrcSig

Vibrator QC program e —
. . . aMelsaa @@ LAY GANABE R R0 860
Loads the vibrator signals from the Force 3 or Bird Dog | il o s e
system. Displays the following QC plots o S g B
e Raw wiggle traces (time domain plot) o L — 4
A W gt
e Phase Plot (typically Reference vs. Ground o S O i e I
force) - -
[ Fundamental For‘ce Output wa el e e 60 bR en s e o 20 = 0w &0 7 )
° Peak Force output — 1 Refl —3SBP —d4SGF —2SRM 3 SBP
Frtartion % Sgnals L i
e Distortion ;

e FEtc.

Can load data directly from the Force 3 unit

Saves data to SEG-Y files

Loads SEG-Y or SEG-D files

Can load multiple files and combine them
Real Time QC of the Vibrator signals — Loads both VSS and VibQC data

xxxxx

—1Ref —2SRM —3SBP —4SGF
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SreSig can be connected directly to the F3 unit and the VSS or VibQC data can be viewed and
analyzed.

Connect Ethernet Cable from computer to the F3 unit

Be sure the IP address of your computer is set correctly (normally it is set to fixed IP address of
10.0.0.101.)

Start the SrcSig software.

[’R Source Signature 1.14
File Wiew ‘Window Help
s |
EF Open..  CrbH0 | =
Bzave.. chrls 3

B LW PG Y Tl i m—— |

o Lozd ig =loix(} =100 x| [P
¢y PrintScreen.. - Sk s : :

& Print Setup... Signals
Exit ‘

The F3 serial number should appear has a Detected Unit.

Go to File — Auto Load and select either VSS DAT to view the 3 channels from the VSS recorder,
or select the QC Vib to view all of the control signals from the Vib.

When QC Vib is selected the Vib Record option in the TEST menu of the Force III must be set to
GGON’,

Run a sweep and the data will automatically be uploaded to the computer when the sweep is
finished.

% Source Signature 1.14 o o —[o] x|

Fila View Window Help

@M aa|SE BN+ D] e J o I

-1o)x| =10f | =1}

0

Correlation (envelope) Harmonic Distortian - Chan 11 R 6773536 - 55877 134 ndamental Force

50,000

153

0

=loj x|

Ahsolute Peak Force

Signal Plots

T ~Io/x

Signal Plots

lime Yariant Spectral Analysis - LGF

Amplitude Spectrum

Chan 11
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5.5.3 Flash Sweep

Sweep Design and Analysis program S .
Load non-linear sweeps to the memory on the Force 3 system el cows o] e st [ mogmmoein [ €[ €[> [0 B

Must use this program for the Maximum Displacement Sweeps e TR ——
View and analyze the data i fame 5 fes B0 s oo ‘

Save the Data directly to the Force 3 via Ethernet or WiFi e

connection e

Save the data to a USB memory stick. The USB sticks can be

used to upload the data to the Force 3 system o

5.5.4 Data Collector 2

Can connect directly to the Force 3 Ethernet port or via WiFi =~ o= = ==
Download all the stored Vibrator Signature Files el X R
Can be Saved to SEG-Y or DAT file format B N B R A
Can load Source Positions, Near Flags can be added to the SEG-  |; e g P : : d

|
|
Y header and the Report Files .

Downloading date range from 00:00:00 2017/07/09 to 00:00:00 2017/07/15
Saving to CAMertz\New folden as raw DAT

Disk Available 744188 MB
00475 Disk:0 MB/s. Total: 0 MB/s WinPap: OK

5.5.5 Data Collector 3

Can connect directly to the Force 3 Ethernet port or via WiFi
Download all the stored Vibrator Signature Files

Can be Saved to SEG-Y file format

Can load the saved VSS data file from the Force 3’s USB sticks
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5.5.6 Navigation Software — requires license

e

507871046

Receives GPS positions for the Force 3 units via WiFi or
Ethernet

Shows position of vibrator on the screen

Shows source points — distance to Source Points

Keep out areas etc..

5.5.7 VibTest Software- requires license

Tiase Dt Tirw osc 2
9 seepun
Lot 70

Vibrator Quality control program

Generates standard reports

Analyze Wireline sims from 3™ party systems- Reads
SEG-D and SEG-Y files

[EIp——
Mo 0
Max w0 |

5 < [ o P N tio

53 Coneten el (664 T o) B3 reamne (e e T
o

Correlation

5.5.8 Acc Test —

Used with the BD3-11 system
Test M5 or M6 accelerometers
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5.5.9 Sigma Setup

Software used to diagnose issues with the Force 3 system
Allows viewing status of the central control system
Debug windows shows details of various operations
Troubleshooting tool. Not used for general operation

102

pact
¥ Resot Memory

1-1P Addre:
| n-

Low

=5
NMEA/GPS data (On/OF)

v Z Test

rest | stmtn | |Tost timite

Opened file fclaq/00000109/001 08860 TMP fd =

Enable

Disable

Advanced Debug

==
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5.5.10 DAQFlash

Used to upgrade the Firmware on the Force 3 units e e

Firmware can be loaded via Ethernet Cable or DAQFlash can write special file for | =~ &%

the USB memory sticks and firmware can be loaded using the USB memory option e R M
(Ver. 223 {praduction). 4 Apr 2017, :

5.5.11 Harvest

Can be used to combine multiple days of Vibrator QC data H Horvest 7 Menw Lo i
SIF file from SourceLink can be used to generate SEG-Y data with all the | wawesiie  toioboare | snovesitimg
Vibrator Source Signature data from all the vibrators [Poserve P o Looded

Resample Data option XHM el loadSedrfedbosse | T sranbames

SEG-Y to SEG-D conversion e b At

SIGMA Active Harvest Batch & Backgiound) |

SIGMA Passive Harvest (Baich) ]

PostHarvest Processing

Conelation and Vettcal Stack |

Melch Filers |

Additional Processing Optisns j

Resample Uity ] EBECDIC Uity ]

5.5.12 BBview and RTM software

Program used to setup RTM and BB units
Will not work with newer BoomBox3 and RTM3 units

Radi St Comamen, .
- St Bom Sox Dt Tirs

Advzrced Paramater ESTor.,.

Messages | Request | Compare |

=0 Irvex EAIS/MS
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5.5.13 Source Control

Simple easy to use Force 3 control software
Load and verify Sweeps and Keyboard parameters

Start different vibrators and sweeps via radio start codes |5

Run and evaluate Radio sims
View PSS data

5.5.14 Vscope

Older Vibrator QC program with similar features as
SrcSig

Vscope should not be used with the Force 3 System.
Many of the signals will be clipped when viewing
with Vscope

5.5.15 GPS Tracker software - requires license

Track All Vehicles on any Seismic Crew
Specifically Designed for Seismic Industry
Loads Standard Surveying Files (SP1)
GeoFencing with Buffer Zones

Multiple Layers

Alerts for unauthorized movement

# Source Control v.2.75 - Projectl - =aiey - x
File Parameters PSS Positions Setup Help.
B
Encoder | Date Time +| 120 T T Flvoro
2k oypeaoiy ixds | 100 ] [T e e 2ser
01/16/2017 1145 | 20 2 ; File Number 0
s |5 g ] | B
236 01/16/2017 11:45 40 i [ | = o
247 01/16/2017 11:46 20 ' T T Lo o
= 0 s w0 s 20 2% | Station 0
348 01/16/2007 11:46 | oo 1 Frequency, Hz ‘
T —
23149 :
Gfiofoerr 14 TR oS < |
28 oysepo s | O R
251 01/16/2017 | 11:49 unit [Q [apsTme  [Lat
]| 1ooo. [ ! — TS
23452 01/16/2017 11:50 —| gog o h \\
35 01/16/2007 | 11:50 L e S - ; i
0o
B o607 wso |
258 01162007 1151 10 50200 280y I
2% 011602007 1151 | Uit = FIEMEEY 02 =
B ooy | (D et e g |
23458 01/16/2017 1152 || 480 - o foraue:; 1
2453 01/16/2017 |11:53 400 | /} Line
0 o1/162017 1154 || 20 o Station
s %0 | Dist
<l E 160 e
© 90,0 2l tall 50
. & C RO 0 40 2 0 2 4@ 6 7
| it sanples i Comment____x]

PSS

| Vibrator PSS x|

[owt_[seh = [vwhe [a %% [ % [0 % [

[ o D1 e ne

e —
o R

1 oes 1625 M |75

2™ Vil

No response from Encoder!

& =n” G b — T i
Fie Vew Uie Acqition Optons Wodw lilo
NS W&\ y@ 0 |& m a w ) @ B b M
= P | S Srp e | s Fues | NeaP S Socann Cose congie e
% B few 3 1 rvyla 5o &
vinery o || i Snooh RewsisDE G G voon | Goie Tiab TRV Comen G D
B hnis e 5] i =ta ]
Tire Vaiant Spectal fvalysis 2 Ghan 2 e WL sgy i)
) I — \
20 .
axo) .

@ anatyus ece 5

= il

Siansl Piots

I" ¥R (Wil

g

ik 18]

i
i ii

PRI

SRR TN
I

A |I“‘|,
LS 0 B

Monitor from anywhere — Reports Automatically sent to the “Cloud”
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5.5.16 BoomBox-3, RTM-3 and WTB-3 Browser

Web Browser is used to setup BB3, RTM3, and WTB3 units ~ ®2000 AT&T = 2:53 PM v % D
Most computers, cell phones and tablets can be used

BB3 and RTM3 use the web browser based Interface. The web & 192.168.1.1 m
browser interface can:

BOOM Unit 1 Miap 13

e Change BB3 and RTM3 parameters. BOX 3 Crew 1
* Load Source Points (s Y [ NEXT SHOT 1 SETUP L
e Download QC log (sTAaTUS ) [ PaRAMS ) (D) (" FLeeT ) (mPORT ) (CUNTS ) ((WIFT)
e  Check shot data plot I S—

perating mode: | AT Encoder

Encoder start delay: [7s0 ] ms
Encoder zero time adjust: [0

Encoder radio reference delay: | |
Recorder type: [seceseia [
[sncrapheone normat potery [
[Speaer nomai patarity. [l
Encoder interface: .

[Recorder Start acive k|l

DI - |

[

Decoder start delay: | i

Uphole blank time delay: [0 | ms

Uphole window delay: T ms
Cap mode: | Sisndars Beombox [Ll)

Auto shutdown: [0 minutes

First break threshold: | 10% of peak n
[wncraphens nermat ectarty [0
| speener nomai porarny Gl

[ Remota Fire active jow

Decoder interface:
Time Erask sctve low_ [l
[Recorder Start actve o[l

(o cctve o [

Geophone limits:

Cap limits: [0
Set using: @ UTC time O Local

Operation hours: time Leave blank for no operation time

From [ n to [ n restriction
3aved settings: (ssectone. |l L{, T ——— "
\SMGITIRE \IPSE SETINOS.
s et Ty - ~ _—
. Reset to defaults | &@/‘ f\_ TR
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5.6 Source Signature System — DAT file and VSS analysis

The FORCE-III units have a built-in Scaled Similarity System and Source Signature Recorder. This
system uses 32-bit A to D convertors to provide a low noise and high-resolution recording of the
vibrator’s performance. After the data has been downloading using the “Data Collector” software,
the following signals are recorded:

Trace 1: Reference Signal — (Pilot signal)

Trace 2: Reaction Mass Force signal

Trace 3: Base Plate Force signal

Trace 4: Ground Force approximation using the weighted sum method.

Also recorded in the header

GPS position

Time of start — nanosecond resolution

Selected Flag or Near Flag — Nearest source point
Shot ID/File Number

The DAT files or VSS files from each sweep are automatically saved by the Force 3 on the internal
CF card and on the optional USB stick if it is installed.
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5.6.1 VSS Quality control

On a typical crew, thousands of VSS files can be generated. It is important to have a good quality
control procedure to assure all the VSS files are collected and the Vibrator system is working
properly.
The Force 3 VSS system uses the “Sim” accelerometers, while the Force 3 control system uses the
“Loop” accelerometers. Any single failure in a Loop or Sim accelerometer will result in bad VSS
files.
The following Procedure should be performed:
1) Data Collector 3
a. Load the ASI and SIF files
b. Download the data from the Vibs and Encoder using the ASI and SIF files
i. The computer can be connected directly to the Force 3 to download.
ii. Orthe USB sticks from the Vibrator Can be inserted into the computer.
c. Reportis generated to show how many files are downloaded from each vibrator
and how many are missing based on the SIF files.
2) Harvest (optional)
a. If multiple vibrators are used in a group, then Harvest can be used to combine
the data from the multiple vibs
b. Harvest will also combine the Encoder Reference.
c. Load the ASI and SIF into Harvest and generate the Shot Records.
d. Report will be generated showing how many files are missing from each unit.
3) VibTest—VSS Report
a. The VSS report can be generated from any of the following:
b. Raw Dat files from the Force 3 USB sticks
c. SEG-Y files from the Data Collector Program
d. VibTest will analyze all the Records for Phase, Force and Distortion and generate
Graphs.

Force 3 System 107



5.6.2 VSS QC Example
5.6.2.1 Data Collector

Start Data Collector and Enter new project name. Press Create
Settings Dialog =

S Httlr igs Menu——— |' Project

m Project Settings

Nome h-..ml
(B 1% J

ChiSeis Projects\DataColl. . \WhniVibTest 387

Show Process Details
ASL SIF

ASI File
Store Process Log 7‘
— SIF Fie

Max Processes Allowed

Load SIF files

The ASI and SIF are generated by SourceLink and contain the Vibrator Sweeps that were used for
production. Using the ASI and SIF files will only download the production sweeps. Any warmup
or tests sweeps will not be downloaded.

Note: Only SIF file is needed for Source data
Settings Dialog p

Settings Menu —— =
e . ) (SN \/SS_QC_Example] — @G
R Project Seftings Neoh
e % Fl‘a_th _...-‘_._ = ¥ =
':':I"iSEiS—FImJ-ECtS.I"DatﬂED||-..".Mir|NiI;rTegt_39?

o) Windows {C:)

Show Process Details

-ASI, SIF
ASI File
SIF Fie

Max Processes Allowed

Store Process Log

Fast Preview (by fie DateTime)

Remove DC | |

Load the SIF (Source Information File)
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Open
S » ThisPC & RED 827 (D:) * ASI
Organize = Mew folder
2021-01-10 Woo Marne
EM LA ReportsAcquisitioninfo_2021_01_11_07_47_59.5if
PPV
@ OneDrive

Ll

Search ASI

Date modified

1172027 919 AM

File name: | ReportsAcquisitionlnfo_2021_01_11_07_47_59.sif

v| | Import SIF File (s

Force 3 System

if)
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Type
SIF File

Cancel



Go to the “Download Settings”
Select by Event Time (ASI File)
Settings Dialog

Setiings Menu

s " Project Settings

L
o
* Download Settings

Show Process Details
Max Processes Allowed

Store Process Log 7

Fast Preview (by file DateTime)

Download records
By Event Time { ASIFle ) [W Al

By Box Events | | Check Period RRUlON S

Reo1ieR 15:30:00 05 Nov 2020 [E~
B[sQ 23.58:00 10 Nov 2020 [E~

=y =Tl 11:18:06 18 Jun 2019 [G~

| By Date
| Range

| Search records in folder
C:\Nodal
Store Drive
Store Drives List
Windowes (C:)

Make sure there is a Drive Selected in the “Store Drive” List
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Go to main Window.
Unit Explorer will show each vibrator Number and the Number of sweeps that was included in the
SIF file.
The example below shows 4 different vibrator units.
Unit 1 and 4 were in one group and shook 636 times.
Unit 2 and 5 were in another group and shook 460 times.
@.f Data Collector - ver 3.97 (x64) Project - V55_QC_Example - O X%

Adval MNumber of Boxes - 4 Number of shots -

' Completed Boxes - 0 Number of records :
Reguired fo collect Boxes - 4 Missing shots
Baoxes with conupted rec - 0 Missing records :
Unit Explorer I Unit D
% &% Shots ]

History Sho

YT

Press start and insert a USB stick from the Vibrator.
The data will download.

The records to be downloaded are shown. The 1con shows that the record has been found and
is waiting to be downloaded. The serial number for each vibrator is shown
& Data Collector - ver 3.97 (x64) Project - ¥55_QC_Example i O =

Download Settings || Adval Number of Boxes - 9 MNumberof shots - 0
=F r; = Completed Boxes - 1 Number of records - 0
Ty Required to collect Boxes : 4 Missing shots : 0
Boxes with corrupted rec - 0 Missing records : 0

Unit Explorer | unitiD : 5069
Compleie inois d &% Shots || B Records |
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M Data Collector - ver 3.97 (x54) Project - VS5_QC_Example — O *

Download Settings Adval Number of Boxes - § Mumber of shots - 636
I
Setup History sho

' g Completed Boxes : 1 Mumber of records : 636
Required to collect Boxes - 4 Missingshots - 0
Boxes with cormupted rec - 0 Missing records - 0

113Jan 2
11 Jan 2

11 Jan 2
11 Jan
11 Jan

A check mark will appear, and the records found will be displayed.
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Once all the data has been downloaded. The time of any missing records can be displayed.
Go to the Project folder in the iSeis_Projects/DataCollector folder and the report file can be viewed.

This PC » Windows (C:) » iSeis_Projects » DataCollector » v | D
A [ Mame Date modified Type Size
_| StorelriveListxml 11/20/2020 8:36 AM AML Document | KB
VW55 _QC_Example 11772021 17:07 AM File folder

Once the data has been loaded the Map can be used to view the data

Dowinload | Settings | anced View Mode [ Explorer View

@ i E fhmel
' 8;; f ) @ Gl
History Shots Refresh wnioa Units Net

Download Explorer:( Stopped ) Number of Processes : 0
950 55' 12" W 4 " 95° 54' 00" W 95° 53' 24" W 952 52' 48" |

r".
a.s'z
]

Poi
v

39°°48"00"N

Unit Info
Unit ID: 5064
Line Station
1096 [ 1022
Num of shots: 0
Missing shots: 0
Missing Rec: 0 -
Corrupted Rec: 0 [

0P

39947 24" N
/

o 91 2

39946 12" N

Total missing records : 0 % Lat: 39°47'45.15"N Lon: 95°54'41.88"W | [ Drive C: free 436.3 GB from 999.4 GB

Force 3 System

Number of Boxes - 8
Completed Boxes : 4
Required to collect Boxes : 0

Boxes with comupted rec : 0
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The summary of each vibrator download is shown.
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5.6.2.2 VibTest

The VibTest program can analyze the data collected by the Data Collector program.
Start Vib Test and load a record into the program from analysis.

Setup all X and Y axis.

The go to the report section and select “VSS Summary Report”

R E D
I AddToReport
Group Report

Zero Time Report

Ref Analysis Report
Text Report

W55 Summary Report

The downloaded data from the Data Collector program can be analyzed.
Select the Sources subdirectory in the Project directory in the iSeis_Data subdirectory.
" Select a folder with data files

- v 4 > ThisPC » Windows (C:) » iSeis Data » V55 QC Example Data » v V]
Organize » MNew folder
EM £ MName Date modified Type Size
Farce lll Reports 1717/2021 11:37 AM File folder
V55_QC_Exampl Sources 11772021 11:07 AM File folder

Once Selected Press Select and the VibTest program will process all the source files found in this
directory.

Processing.. |  Cancal

Once processing is completed the VSS summary report will be displayed
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5.6.2.3 VSS summary Report

The VSS summary report analyzes all the sweeps for each vibrator number. The Text shows the
number of sweeps analyzed for each vibrator number.

Reports for Each Vibrator Number are shown.

The Phase, Distortion, and Amplitude Spectrum overlays the results for all the sweeps. The Dark
Blue Line is the average, the Green Lines are the 90%

Force QC forvibrator 1 Number of Vib files analyzed - 636 Total- 2192 18 Jlan 2021 09:45
CAjSeis_Data\Vs5_0C Example Data\Sources
Vib 1-5062 (Trace 4 - VibOut vs Trace 1 - VibRef)

20
18k
10

5k

A0

FPhoss (degrees)

woE o=
o E &g
2EFa
WER
—r——

HEE

5 F
4 F
o b

an

Araplitucie Spectuirm (HE)

:
e

The Cross Correlation for each sweep is stacked and the result is shown.

The top plot shows the summed cross correlation envelope. In the Example below the Noise in
negative time shows how the harmonics will correlate in the seismic record.

The bottom Plot is a time variant harmonic distortion plot of the Stacked Cross- Correlation
wavelet. This plot also analyzes the distortion. It also shows the effect of the distortion on the
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seismic data. This plot shows the time the distortion will appear and the amplitude and frequency
of the distortion.

Force G forvibrator 1 Mumioer of Vib files anafyzed <636 Total- 2492 18 Jam 2024 0545
c:'.is=is_3 sta\VS5_OC_Example Dats\Sources
Wit 1 - 3052 {Trace 4 - VinOut vz Trace 1 - VinRet)

Croes - camalstion (48]

-0

lo

-£0 -0 =41 A -1 -1

Force QC forvibrator?  Mumber of Vib files apafyjzed -460  Totmi- 2152 1B Jam 20210543
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6.0 F3 Options

6.1 GPS data

An accurate GPS is connected to the GPS -9 pin D-sub connector. The GPS is used to provide
accurate timing to the Force 3 system.

Battery power +12 volt can be provided on the 9 pin connector. This will power the Seismic Source
GPS receiver.

Jumper JMP1 Enables the power out (pin 9 - + battery and pin 5 is GND) of the 9 pin GPS D sub
connector. When the Power is enabled the GREEN LED will be lit. See picture below.

The Force 3 units are shipped with the Power Disabled.

This jumper is on the inside of the Force 3 behind the 9 pin GPS D-sub connector.

RS~ 8

LED is lit when
Power Enabled

Jumper Enables
Power to GPS connector

The F1 fuse is on the upper middle of the Data Panel Board. JMP1 is just left of the F1 fuse.
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EEF . oF ARy A T i A B 7

o5 CI5 27 CBO CE1 CE? 83 64
- [1000pF  |1000pF  [1000pF [1000pF | 1000pF  [1000pF  [1000pF | 1000pF  Fpp s
=
GPS_PPS_TTL ¢ 1
GBPS_RA_CORR << §_
GPS_TX_DATA :
A
.||| 5 &PS
RTCM_RX. £ | 6
RTCM TX. ™ g
.|| 5
 —
CEIF
RS e
! i
ol 1K LYY |
EL15-21
L H P
@ 1032392 ZPS POWER
F1 -
VBAT N
01540100R
= 54
1000pF

Above the LED, D1, is illuminated when JMP1 is connected.
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F3 controller is setup to receive external GPS strings at 19200 baud rate, in format as defined in
NMEA 0183 standard and supports following messages:

GPGGA — used for timing, position, elevation

GPGSA — used for DOPs

GPRMC — used for timing, navigation

Force III firmware 14.50 and later also supports all $Gx prefix. ( Includes Glonass support)

For detailed documentation of GPS strings format please refer to GPS receiver documentation and
NMEA 0183. All other message types are being ignored by F3 unit and can be turned off.

F3 controller is also capable to provide power to external Receiver through 9-pin DSUB connector
“GPS” on Data Panel of F3 unit. For more detailed information on the connector pin-out please
refer to Connector chapter at the end of this manual.

Pulse per Second (PPS) setup

F3 expects PPS pulse to be positive, low going high. Duration of PPS pulse is typically set to 1
millisecond.

Warning: If wrong (negative) PPS polarity is used, F3 adjusts its clock to a following edge of PPS
and this will introduce the delay in the system clock and affects Start-on-Time Start Codes. The
delay in this case will be equal to duration of PPS pulse.

Elevation

F3 unit reports elevation back to recorder, based on signed sum(H+N or Ellipsoidal height, h) of
the following fields from GPGGA message:

Altitude of antenna above/below sea level, in meters (H — Orthometric height)

Height of geoid (mean sea level) above WGS84 ellipsoid (N — Geoidal separation)

120 User's Manual



6.2 Navigation and Tracking Option

A Separate Tablet computer and Wi-Fi unit can be added for a complete Vibrator Navigation

package.

GPS Tracker & Navigator Software

Real Time display and History of all Vehicles and Personnel on Crew
Safety Reports and Legal documentation
Built around Google Earth — Data Reports free to everyone

5965 |
86 1g pLE: -
d685/s953  TEHa/Ge5g 596

1684 mi

36° 42 18" N

5961

1640 |

5957 16745985

o lB75 (3947, 1675/5954 167

362 42' 0" N

1671/5958 16715564

78 1678
1677/5953 1677/3960 5965

1687/5971 1687/5978

5373
1686

16835947 16835362 1683/5968 3973

1682

5969 16815976

1680

1687/5986

5381
1686
5981
1682
16815983

STRIGIST o 1679/5979)  1679/5985

1677(5474

1675/5975

1673/5956 1573:5%3‘ 1873/5070 1673/5376

16775980

16755981
1614

16715471 16715978 16715085

)
1669/5959. 16695066 1669/5973

1667/5962

vaak 42 N
‘i'l 2°

362}

166175946,

1659/5947

1647 5953
5945
10685/3947

164116415854
5945 163016395852 1639/5859 |
1638 3
1637/5948
1635/5999

)

SH5
1630

GPSTracker  Datasource - Serial Port:

{0;0 msec )
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166115969 1667/5975

1665/5976

1669/5380
16675981

1665/5984

1663/5979 16635986

16595975

3715970 1657/5976

1GGL{S980°  |1661/5986
1659/5981
1657/5983

1655/5980

Paint Info
Vehicle 1D: 1409
Speed: 56.1 m/h
Lat: 36°41'18"N
Lon: 97°13'04"W
Date: 31 Mar 2013 B}
Time: 12:46:38 i
61 Nearest Flag
1649/5987
Distance : 547.8 ft

L s
163975980, 1639 1639/5¢

EGI 115544 29 Mar 2013 =

QLA 115544 06 Agr 2013

Truck
Truck

Fuel Truck
#11009

Truck
Triick

hil

hiclelD m Sl =M. uan Almenderas #8508
iIIIIIIIIII i Radio adl  ldle

HandHeld
- mih

Il Tirne m
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GPS Tracker software

Specifically Designed for Seismic Industry

Loads Standard Seismic Surveying files (SEG P1)

GeoFencing with Buffer Zone

Vehicle Paths and Routes

Multiple Layers — Easily selected for display

Alerts for unauthorized movement or Vehicle stops

GPS Tracker software can capture data from multiple Tracker locations.
Seismic Recorder

Coordinator

Crew Office

Data can be combined from all locations for comprehensive reports

Monitor Data From anywhere — Reports automatically sent to FTP server

122

v,

Locate Wehicles at
Any Time

I,

Geographical
Boundaries [Geo
Fencing)

Track vehicle Paths
& Routes
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Input and GeoReference standard shape files on Import —
Global Mapper — built in
Maps and Graphics

e Import Shape files

e Import Google Earth background maps
e Import standard Survey SP1 files — Source and Receiver Flags

e Create custom Shape files

2 Google Earth I s S

File Edit Yiew Tools Add Help

¥ Search

I search |

£ Restaurants

Get Directions History

¥ Places |
O FirstShotpoint  «]
O First Shot paint la...
& M Temporary Places
# P& plackwell 3D_Fr., &
Balr + ¢
v Layers | Earth Gallery »» |;
= M & Primary Database
# M Borders and Labels
- Flares
# 0= Photos
- == Roads
& Ol 30 Buildings
s 48 ocean ; e
# O£ weather -
[
[
[

# (g% callery & el i
i @ Global swareness 5 ’

4 O More

-
Z Tour Guide

Enid Hutchinso
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Alerts and Journeyman Reports
e Set any shape file as an Alert

o Warning Buffers
Hazards

Restricted Areas
Speed Warning

Idle Alerts —

Alerts can be setup
different for each unit
being tracked

O O O O

e Journeyman Report
o Near Source or

iy [ - | v
Receiver Flag '
-BE: - 30
o Journeyman report 115544 05 Apr 2013 g -
creation on Time 80| 1155:44 06 Apr 2013 =
interval (30 minute

default)
=  Vehicle ID #

= Vehicle type (handheld, Jug truck, Pickup truck, Helicopter etc.)
= Nickname

= Lat long position

= Near Flag

= Date and time

= Any Alert during the time interval

1 ourneyman Report Saturday Mar 30 2013 12:22 PM
2 [vehicle Type UnitID Nickname Last Reported Time Latitude  Longitude NearestFlag Distance Zone Alert BufferAlert Offline Alert SpeedAlert Idle Alert
3 |Truck 1400 Craig Chandler #FT)504 3/29/2013 22:28 36°41'42"N 97°17'05"W 1665/5875 662.5 ft
4 [Truck 1402 3/29/2013 0:04 36°41'42"N 97°15'56"W 1665/5905  98.2 ft
5 [Truck 1406 3/29/2013 0:04 36°41'41"N 97°17'03"W 1663/5875 524.9ft
6 |Truck 1407 Obsevser 2 #12109 3/29/2013 0:04 36°41'42"N 97°15'56"W 1665/5905 84.0 ft
7 [Truck 1409 3/29/2013 0:04 36°43'43"N 97°03'57"W 1795/6034 38164.5 ft
8 [Truck 1412 Nick Rios #11009 3/29/2013 23:30 36°43'53"N 97°03'57"W 1795/6034 38135.8ft
Vehicle Types

e Unlimited number of Vehicle types can be setup — handheld, UTV, Helicopter,
VibroseisTrucks,and Pickup Trucks etc.

e Max Speed and idle time can be set for each vehicle type

Force 3 System
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Kml /Kmz Report
e Standard Google Earth Report

e Generated on local PC
e Send Reports to remote FTP server
e Crew operation is easily monitored from office
e Alert Only Reports Can be Generated
o Can set time window — example 1 hour, 1 day, 1 month, etc...
=  Shows typical alerts
= Speeding
= |dle time
= No permit area

Charles J in LZ 217

Speedaler
Tire: 06 Apr 2013 14:06:43

Speed: 26.2 mih Allowed 1 12.5
rrifh)

Directions: Tahere - From here

w J

(Iest’in’LLZ

<

cha

Real Time Viewing
Can view history of each vehicle or all vehicles
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GPS Navigator Software

Uses same database as GPS Tracker software

Common layers and Geodetic support as GPS Tracker

Designed for Use with Force Il and SourceLink software

Vibrator navigation — Displays all Vibrators in Group — Display source Points that [ have been
completed

e Dual Screen support for “zoomed” view and complete view of prospect

e Source and Receiver FLAGS can be loaded into the MAP package using standard formats.

g'—)tor - wver 1

S083°" {n0; 5234
10T

6 100191

S100 5
1085 155

1007190
100/189
1007188

1007187

=y,

spgg SO0BI  SOBD | 100/ 186
1085 1086 1087
100/ 185
100/ 184
1007183

100,182

GPFSHavigator Dats source - GPS Log File: GPSLOG 2011.1.22 1029 L3294 msec

Source Flags are easily selected as waypoints

Next Flag and previous Flag selected by single keystroke

Real-time display of Bearing and Distance to next waypoint

Multiple map layers can easily be enabled or disabled

Keep out zones can be displayed on Map

Optimized for use with Touch Screen

Routes and trails can be recorded and loaded for “drive around” guidance
External Compass option for reliable direction information

Google Earth Support for quick downloads of background maps

Display of Vibrator Group information
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Installation
Controller’s dimensions

FORCE-III controller’s dimensions for mechanical installation are shown here. The drawing below
includes dimensions of shock mount assembly and the bracket for it. Additional space should be
considered for the cable connections on the front and back of the unit.

14.50” ol
368 mm !

A

»
’

5.375"
71125 137 mm
181 mm

I

i I ! 11257 | [ Y-F A —

| ; 283 mm |

; A mm i,

L 14.00" L LT TeooT (10
! = 356 mm il ! 152 mm

» 16.00" | s 9.50"

I 406 mm - i 241 mm

Shock Mount Assembly Mounting dimensions

The part shown below is Shock Mount Assembly (FGF3150-1).Two of them must be used to
decouple FORCE-III electronics package from vibrations of the vehicle.
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Scale: . 1.0x1.0"

12.50"
317 mm

Y

-
«

Mounting dimensions
Vibrator Electronics L-Bracket Mounting dimensions

The top view drawing below shows different vibrator electronics packages and L-bracket mounting
dimensions for comparison and installation. L-bracket captive screw thread size is 1/4-28.

Various legacy packages top views are shown below for dimension comparison.

F2/TDMA F3

—

1
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Force 3 Decoder Mounting

e@lfoﬁe

D ofc]

08 EEEE
= 2086 E0EE
g l@ 000E

®
54
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F3 Standard Decoder Connections

Vibrator Wiring
WEXTC-1-OEy emaa- P:!E:ssg:E
SERVO
VALVE
-
TORQUE

WEXTC-1y, _‘ MOTOR

. FORCE 3
LIFTBOX . . . . .

! { H W415415-1 €

WEXTC-1-OFy,

WEXTC-1¥, \
1
1
1

WEXTC- 1y,

2

WF3VIBREMDWN-1 %

MASS
LVDT BATTERY

o .
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F3 Encoder Mounting

12.50

== o) o
T
8.48 .i o
@I @I .I 1 @
+—told © f) [
. =)
\B!
17.83 7\&)‘!
®
olololeal
o OO ||
alojo)
alolo)
515
A
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References

Internal cable connections
Servo Card Cables (Unit’s right side)

Consist of cables:

F3 DATA PANEL

XP1 41-PIN CONNECTOR CARD
XP2 LIFT

XP4 DATA (shared on both sides)
XP5 SIMILARITIES

XP6 TEST

XP7 REMOTE

Force 3 System
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DSP Card Cables (Unit’s left side)

Consist of cables:

F3 POWER PANEL

134

XP1 ANALOG INPUTS

XS1 ETHERNET

XP2 CLK

XP4 DATA (shared on both sides)
XP5 DATA PANEL

XP6 RADIO

XP7 RADIO

XP9 TIME BREAK

XP10 SIGMA

XP11 USB

XP11
FRONT PANEL

F3 DATA PANEL

usB

ETHERNET
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8 Specifications and Options

8.1 Options

8.2 Force III Specifications

Phase control:
e Phase Loop Gain 0-999%
e Predictive Phase Gain 0-100%
e Phase Control Type: Cycle, Sample, Adaptive

Reference, Sim G/F, Sim B/P, Sim R/M, Loop G/F, Loop

B/P, Loop R/M

e Similarities Signal:

Force control:

e Force Loop Gain: 0-255%
e High Force Output: 0-100%
e Low Force Output: 0-100%
e Test Drive Attenuation: 0-255

e Predictive Force Gain 0-100%
e Test Force Preset: 0-500%

Control limits:
e Maximum Torque Motor Current Limit: 0-200 mA peak-peak, where 0 indicates

no limit

Maximum Valve Displacement Limit:
Maximum Mass Displacement Limit:

Peak Force Limit:

Reaction Mass Force Limit:

0-100% , where 0 indicates no limit

0-100% , where 0 indicates no limit

0-200% of Peak Force, where O
indicates no limit

0-200% of Peak Force, where O
indicates no limit

Vibrator:
e Mass Offset: 0-100%
e Accelerometer Sensitivity: mV/g
e Test Mass Feedback 000-255
e Test Valve Feedback 000-255

Weights:

Note:

Reaction Mass Weight:
Base Plate Weight:
Hold Down Weight

1-65535 Ibs. or kg
1-65535 Ibs. or kg
0-655350 lbs. or kg

Mass conversion rates: 1lb =0.45359 kg or 1 kg =2.20 Ib.
Force conversion rates: 11bf=4.448 N or 1 N = 0.2248

Force 3 System
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Radio:

e Start Code: 0-3

e Crew Number: 1-255

e PSS Type 1,2,4,5,11,12,14,15

e Decoder Radio Delay: +/- 0-4000 usec

e Microphone Polarity: Normal or Reversed

e Speaker Polarity: Normal or Reversed

e Subcarrier Size: 400, 200, 150, 125, 100 msec
Report Control:

e Auto Pad Up Counter: 1-100

e Auto Pad Up Delay: 0-65000 msec
Advanced Control:

e Phase Preset: 0-359 deg.

e [nitial Advance: 0-45 msec

e Harmonics Cut-off Frequency: 0-999 Hz

Hardware Setup:

Time Break Active: High/Low
VSS Sample Rate 8,4,2,1,0.5,0.25 msec
VSS Low Cut Filter ON/OFF

Errors and Warnings Indication (in PSS — Post Sweep Service or Post Sweep Report):

136

Battery Warning

Power Supply Warning

+30VDC Warning

-30VDC Warning

+15VDC Warning

-15VDC Warning

+5VDC Warning

Accelerometer Warning

Accelerometer Mass Similarities Bias Warning
Accelerometer Mass Loop Bias Warning
Accelerometer BP Similarities Bias Warning
Accelerometer BP Loop Bias Warning
Valve Excitation Warning

Mass Excitation Warning

Lift Error

Not Ready for VP Error

Sweep Aborted Error
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Specifications

e Standard sweeps 16

e Sweep types 6

e Linked sweeps 16

e Stored sweeps 16

e Input voltage 11-26 VDC

e QOverall dimensions 16.00 x 11.125 x 9.50” (406 x 283 x 241 mm)

e True Reference 24-bit digital, 16-bit analog (10 V peak-peak, + 5.0 V)
e Time Break 0 to 5V (positive or negative polarity)

e Scaled Similarity Reference 1V peak-peak (+ 0.5 V)

e Scaled Time Break 0.3V peak-peak (0to + 0.3 V)

e Scaled Similarity G. Force 2.4 uV/1 Ibf (or 2.4 uV/Kg in Metric)
e Scaled Mass Force 2.4 uV/1 Ibf (or 2.4 uV/Kg in Metric)
e Scaled Base Plate Force 2.4 uV/1 Ibf (or 2.4 uV/Kg in Metric)
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9 Schematics

Force 3 Overview

USB
for Data Downl

FORCE 3 OVERVIEW

Sweep Firmware Upgrade

ETHERNET

RJ45 for Computer
& WiFi Communication

TIME BREAK

BNC

TEST|

| JE

*il:‘

25socket for F3 Test Signals |

RTI
25pin for

System Interface

TRUE REFERENCE |

BNC

USER|

9pin for Digital Radio |

GROUND FORCE}

BNC

GPS |

9socket for GPS Receiver |
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| 18pin for Recording System Interface

| | 41pin for Vibrator Interface

| SCALED SIMILARITY
19pin for Recording System
Aux Channels

| REMOTE DOWN

| 3pin for Remote Down Cable
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Force 3 connector pinout
USB

T5326IF7205

JE

B51.06AC14-18550

SVt ¥ £\ ANALOG GROUND
DM + -] TREF2
DP . [ RADIO REF
ID + :] RADIO VIB OUT
Ground ) [ RECORDER START ACTIVE
—. [ RECORDER START RETURN
I TIME BREAK ACTIVE
™ + | TIME BREAK RETURN
TD - #} ENCODER START ACTIVE
RD +B 4 ENCODER START RETURN
BID3 + ¥ TRUE REFERENCE 1
BID3 -B [ WIRELINE REFERENCE 1
RD -3 ) ANALOG GROUND
BI D4 +
BI D4 -8 iz
TIME BREAK [} TORQUE MOTOR ACTIVE
n— =y [} TORQUE MOTOR RETURN
DIGITAL GROUND - N yLvorT P

DIGITAL GROUND

VALVE FEEDBACK

TRUE REFERENCE +/-5V
LBP ACC

WIRELINE REFERENCE
FILTERED LBP ACC

TRUE REFERENCE 2
DRIVE

GPS PPS TTL

SBP ACC

FILTERED SBP ACC
TORQUE MOTOR RETURN
MASS FEEDBACK

LM ACC

RADIO REF

FILTERED LM ACC

TIME BREAK ISO RETURN
TIME BREAK ISO/NISO JPL
PRESTART ACTIVE
PRESTART RETURN

SM ACC

FILTERED SM ACC

0964

REMOTE START ACTIVE
DIGITAL GROUND

TIME BREAK ISO RETURN
RECORDER START ACTIVE
DIGITAL GROUND
DIGITAL GROUND

RS232 DATA IN

TRUE REFERENCE
RADIO REF

RADIO VIBE OUT
WIRELINE REFERENCE
PULLED UP VBAT
REMOTE START RETURN
TIME BREAK ACTIVE
DIGITAL GROUND
RECORDER START RETURN
RS232 DATA OUT
DIGITAL GROUND
ANALOG GROUND
ANALOG GROUND
ANALOG GROUND
ANALOG GROUND
PULLED UP VBAT

TRUE REFERENCE

2400BNCT101

TRUE REFERENCE
DIGITAL GROUND

DESSTS for Digital Radies

RS232 DATA IN
R5232 DATA OUT
DIGITAL GROUND

‘GROUND FORCE

24008NC3101

SIM GROUND FORCE
SIM GROUND FORCE

] YLVDT RA
14 VLVDT SA
|4 VLVDT SR
(<] MLVDT PA
5] MLVDT PR
i} MLVDT SA
14 MLVDT SR

)] COMMON GROUND
L] LOOP BASE PLACE ACCELEROMETER
4 COMMON GROUND

] COMMON GROUND

il SIM REACTION MASS ACC

1} 30vDC

A4 SIM BASE PLATE ACC

4] 30VDC

b4 WIRELINE REFERENCE

hd SIMILARITY YIBRATOR OUTPUT
4 COMMON GROUND

£ RADIO PTT ACTIVE

L] RADIO MICROPHONE ACTIVE
i3 LIFT POWER / BATTERY

L] RADIO RETURN

[} BATTERY

(4l RADIO SPEAKER ACTIVE

LIFT POWER / BATTERY

L} RADIO SPEAKER ACTIVE

{8 BATTERY

SPARE

T

SCALED SIMILARITY

B51-06AC14-19550
ANALOG GROUND
SIM TIME BREAK

SIM TIME BREAK
ANALOG GROUND
SIM REFERENCE

SIM REFERENCE
ANALOG GROUND
SIM BASE PLATE

SIM BASE PLATE
ANALOG GROUND
SIM REACTION MASS
SIM REACTION MASS
ANALOG GROUND
SIM GROUND FORCE
SIM GROUND FORCE
ANALOG GROUND
REMOTE DOWN

- ot BS1-06AC8-3550

+ - g REMOTE DOWN

LR R T S

>

VI VZIrX-IOTMOUN®

-

------------------------ DIGITAL GROUND
REMOTE READY

./ 5

GPS :

DESPNES

GPSPPSTTLIN

DATA OUT

DATA IN

DIGITAL GROUND

VBAT

BASE STATION DATA IN
BASE STATICN DATA OUT

Force 3 System

+

(8 LOOP REACTION MASS ACCELEROMETER

;4 HOLD DOWN WEIGHT PRESSURE SWITCH

L e e T A T T A S I U A S TS CR I S S T S T

o

LR G
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9.1 Front Data Panel
FORCE-III Front Data Panel is located on front side of the unit and contains following elements:
e DATA A connector for Ethernet connectivity
e DATA B connector for external USB memory
e  25-pin TEST connector for Vibrator Quality Control
e 9-pin GPS connector for external GPS
e 25-pin RTI connector for basic Recording Truck Interface functionality
e 9-pin USER connector for additional RS-232 port

DATA A connector

Standard Ethernet RJ-45 connector and pin out.
DATA B connector

Standard USB-A connector and pin out.
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9.2 TEST connector 25-pin Female DSUB

TEST

Pin Number

Signal direction

Signal description

1 | Output Common (DCOM). Non-isolated return
2 | Output Valve Feedback
3 | Output True Reference( 5 V)
4 | Output Loop Base Plate Accelerometer
5 | Output Wire line Reference
6 | Output Filtered Loop Base Plate Accelerometer
7 | Output TREF2
8 | Output Drive
9 | Output Spare
10 | Output GPS_PPS_TTL
11 | Output Similarity Base Plate Accelerometer
12 | Output Filtered Similarity Base Plate Accelerometer
13 | Output Spare
14 | Output T™ R
15 | Output Mass Feedback
16 | Output Loop Mass Accelerometer
17 | Output Vib Out
18 | Output Filtered Loop Mass Accelerometer
19 | Output ISO Return (For TB ISO selection)
20 | Output Time Break 5V -
(Signal Polarity is software selection)
(ISO/Non-ISO selected by Jumper JP1)
21 | Input PRESTART-A
22 | Input PRESTART-B
23 | Output SMACC_AT - Similarity Mass Accelerometer
24 | Output Filtered Similarity Mass Accelerometer
25 | Output Filtered Similarity Base Plate Accelerometer

Note: JP1 is located on the top of F3 Frame board, between FRB_XP1 and FRB_XP3 connectors.

Force 3 System
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9.3 GPS connector 9-pin Female DSUB

GPS
Pin Number Signal direction Signal description
Input GPS PPS
2 | Output data GPS TX — Transmit to GPS
RX232 data
3 | Input GPS RX — Receiving from GPS
RS232
4 Spare
5 | Output Common (DCOM)
6 Spare
7 Spare
8 Spare
9 | Output Battery Positive (Fused 2A). Can
be 12VDC or 24VDC
142
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9.4 RTI connector 25-pin Male DSUB

RTI
Pin Number Signal direction | Signal description
Input Start From Recorder Active.
2 | Output Common (DCOM). Non-isolated return
3 | Output Time Break To Recorder Return. ISO return if
JP1* in 1-2 position.
4 | Output Start To Recorder Active. Isolated if JP1 in 1-2*
position.
5 | Output Common (DCOM). Non-isolated return
6 | Output Common (DCOM). Non-isolated return
7 | Input RS232 Data In
8 | Output True Reference
9 | Output Vibrator Output
10 | Output Radio Vibrator Output
11 | Output Wire Line Reference
12 | Output +5VDC
13 | Input SERVO_PS_OFF —to turn Servo Card power off
14 | Input Start From Recorder Return
15 | Output Time Break to Recorder Active
16 | Output Common (DCOM). Non-isolated return
17 | Output Start To Recorder Return
18 | Output Dynamite Reference Pulses
19 | Output RS232 Data Out
20 | Output Common (DCOM). Non-isolated return
21 | Output Common (ACOM). Non-isolated return
22 | Output Common (ACOM). Non-isolated return
23 | Output Common (ACOM). Non-isolated return
24 | Output Common (ACOM). Non-isolated return
25 | Output Common (ACOM). Non-isolated return

Note: JP1 is located on the top of F3 Frame board, between FRB_XP1 and FRB_XP3 connectors.
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9.5 USER connector 9-pin Male DSUB

USER

Pin Number

Signal direction

Signal description

|| NV PRI WIN| =
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9.6 Rear Power Panel

FORCE-III Rear Panel is located on the back side of the unit and contains following elements:

Power On/Off switch

Emergency Stop button

Fuse holder and 6A Fuse

41-pin connector to Vibrator Connector Panel

3-pin connector for Remote Down and/or Ready extension cable and buttons
19-pin connector for Scaled Similarity System (Wire Line Similarity)

EMERGENCY STOP FUSE BA)

TO VIBRATOR
NNEC
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9.7 Vibrator Connector Panel 41-pin connector

TO VIBRATOR CONNECTOR PANEL

Pin Number Signal direction Signal description

A Output TMA - Torque Motor Active

B Output TMR - Torque Motor Return

C Output VEXT2, VLVDT_PA

D Output Common (ACOM), VLVDT_PR

E Output VLVDT_SA

F Output VLVDT_SR

G Output MEXT3, MLVDT_PA

H Output Common (ACOM), MLVDT_PS

J Output MLVDT_SA

K Output MLVDT_SR

L Input LMACC - Loop Reaction Mass Accelerometer
M Output Common (ACOM)

N Input LBPACC — Loop Base Plate Accelerometer
P Output Common (ACOM)

R Input DOWN_ENB, XD—Hold Down Weight Pressure Switch
S Output Common (ACOM)

T Input Battery Negative

U Output +30VDC

Vv Input SBPACC — Similarity Base Plate Accelerometer
W Output +30VDC

X Output WLREF — Wire Line Reference

Y Output SVOUT —Similarity Vibrator Output
z Output Common (ACOM)

/a Output PTT_A —Radio PTT Active

/b Output MIC_A — Radio Microphone Active
/c Input Battery Positive

/d Input RADIO_RET - Radio Return

/e Input Battery Positive

/f Input SPKR_A — Radio Speaker Active

/g Input Battery Negative

/h Input SPKR_R — Radio Speaker Return

/i Input Battery Negative

/i Input/Output Spare

/k Input RADIO_R — Radio Return

/m Output DOWN_FULL — Lift Down Full

/n Output DOWN_HALF — Lift Down Half

/p Output UP_FULL — Lift Up Full

/q Output UP_HALF — Lift Up Half

/r Input/Output Spare

/s Output TREF — True Reference

/t Input Battery Negative
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9.8 Remote Down 3-pin connector

REMOTE DOWN
Pin Number Signal direction Signal description
A Input Remote Down. LOW when active.
B Output Common (DCOM)
Input Remote Ready. LOW when active.

Force 3 System
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9.9 Scaled Similarity System 19-pin connector

SCALED SIMILARITY SYSTEM

Pin Number Signal direction Signal description

A Output Common (ACOM)

B Output Time Break Differential Negative

C Output Time Break Differential Positive

D Output Common (ACOM)

E Output Similarities Reference Differential Negative

F Output Similarities Reference Differential Positive

G Output Common (ACOM)

H Output Similarities Base Plate Force Differential Positive
J Output Similarities Base Plate Force Differential Negative
K Output Common (ACOM)

L Output Similarities Reaction Mass Force Differential Positive
M Output Similarities Reaction Mass Force Differential Negative
N Output Common (ACOM)

P Output Similarities Ground Force Differential Positive

R Output Similarities Ground Force Differential Negative

S Output Common (ACOM)

T Output Spare

U Output Spare

\ Output Spare

Similarity Reference Differential Negative and Positive (pins E and F) output +/- 0.5 volts (1 volt

Peak to Peak).

Scaled Similarity Reference 1 V peak-peak (= 0.5 V)
Scaled Time Break 0.3 V peak-peak (0 to + 0.3 V)
Scaled Similarity G. Force 2.5uV/1 Ibf

Scaled Mass Force 2.5uV/1 Ibf

Scaled Base Plate Force 2.5uV/1 Ibf
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9.10 F3 Internal Wiring

F3 AND VPHD FINISHED GOOD | Christopher D. 1-14-19
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9.11 F3 Vibrator wiring

% #s2
M) comceruncas [T]27 14 con
3 o [P FuL 2 [wace
iy D0 HALF 5 MLt sm
.| 4 2 MLVDT 54
& 5 5 [Com
= & Jeom
3 7 MLVOT PA
AcomoreR| H 5 LT PA
oT 88| 4 o [VLvoT SR
MDT SR K 10T 34
LMAGCA Looo Fssct scseremater | L
ACOM LMASCR Somman | M T
Baso Platr Accaiersmotor | N
Zomman| P
ek | R
i o 1 COMNECTDR CARD
SMACCA Baey Nagatve | T Va3
1
v
~aoc| W[5
WLREF (i1 REFY) Wi x| 2
SHOUT (1 Vit Qo | ¥ | &
ACOM Zoeron| Z
PIT ARada P71 e | &
MIC_AResoMiaephane Aciv | B
+BATLIFT= #12/ Batiry Poaitvs M| ©
RADIO_R 1 ]
HBAT 120 Balery Pl o .
‘SPEAKER_A Raia Speater e | 1
UFT. agaee By Retum % 10,
SPEAKER R Fadla Spostar Astie | 1
Battry Retum fortisi | |
i WRIB0SDIN 33| =BAT
K ja| ~0AT
n 35| -BAT
* 3l —BAT
" oleear
UP_HALF ¥ 0 L Upif | rfm:;ﬁwm 3e|=BAT
SMLACT_GPS_RX MLYDT 542 SER' Saare| T ag[+BAT
TRUE_REF (1REF1] Tos Ralsrance | 8 — ag|FBAT
- EAKER RETRY, o —

VE

SWHOMSPDTRHL

™

WRIERIDG

COMNECTOR PANEL
. — T
/,

/
LA

—

NABLE RM, ACC

an
PEpa S £

e ol

VASS LVBT|  WALVE LvDT

310 | /3
L
e—s |
e sy

O E

150

I | [
[TMIG ACTIVE

- [RADIO RETURM
P11

CONMDBFIOCN

11
1208

—12v0C
+12V0C
417908

WRIBIDSOR

e

E

M -

TRUE REF

@

LNACE
ALOM
SMACE

+30%

FiES
S

LEPACT
ACOM

@ o

GLAND

RADIO

moow

WRELINE

Reb

7 |SAPACC

EEE

LREF
1p|vouT

11| SPARE
ACOM

UP HALF
UP FLLL

CONNO4FMOTHL

3

A

CORNGAT MOE) BATTERY

CONNOAE MUCN TBAWG

I 180G

3 18aws|

= 1BANE [,

i K pown ENASLE

CONNOZEMOCHL ENABLE 5

10l 2 [cou &

B2 ™

comaprmacys [1 T4 &
Tus

s

o
YALVE LvDT

R

10

BATIERT
1BAWGT

BAWC

o

3

1BANG| g

TBANG| 1y

. CONNGSUCRPTIE
//r"‘ i

g
(%

\o

A

a

[#] connomeras 2

uE

FRONT EXT 2ANEL
NEAT 41PN

S vor N oRneR

{ BACK INT PANC.
LA

MasS

User's Manual



SSC CONNECTOR PANEL SYSTEM
(FSCONPNL-1)

EXTERNAL CABLE SCHEMATICS

~BRN UP HALF 18AWG
|ore UP FULL 1BAWG
YEL DWN FULL 18AMG LT
GRN DWN HALF 18AWG ;
BLK RADIO RETURN 18AWG .
. |GRN A 24AWG CoNNEE TR parEL
. GRN=WHT ™R 24800
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9.11 LVDT wiring
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MS3108E145—28

MS3012E145-2P

Torque Motor
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c c
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D D
COLORS DEPEND ON LVDT
AUTHOR
CHRISTOPHER D. | 1-26-17
APPROVLD BY A
SRR
TORQUE MOTOR
& LVDT WIRING
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T : NGTES .
i L ora| 1
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9.12 F3 Lift Box wiring
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9.12 F3 — JE connector

F3 COMMECTOR CARD
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9.13 F3-25 pin RTI connector
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| SOLDER CUP SIDE
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W24GRAYOBSHLD — 24 AWG 3PR SHIELDED GRAY CABLE — 9503

DESCRIP | ON

UPDATED THE BATTERY LABEL AND ADDED VISUAL OF GROMMET LOCATION

TO FORCE 3 JF TO RADIO
¢ | SPKR A a __GRN 5 t o
o L SPKR R b GRN'S BLK . 2 oB
ol PTT A WHITE 5
b lLMIC A A RED i e O¢
« _RADIO R bt RED'S BLK "
Py
d " BROWN 5 SOCKET
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MS3106A—145-55
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STRAIN RELIEF
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(CONNLRGRBRBT)
x3 INDEPENDENT LEGS
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(WEXP1_4BLK)
i 24AWG ile} WL REF1
v 24AWG GRN Sy ouT
" 24AWG BLY TREF1
SOLDER CUP VIEW s 24AWG ORG COM
41S0CKET 90° CABLE CONNECTOR 24AWG YEL
CTOBEC22-41S50 z COM
(CONN41FCRCG2290SR) \
LABEL STRIP AND TIN
THESE OPEN ENDED WIRES
ASSURE THE KEY IS STRAIGHT
BEFORE TIGHTENING THE BACKSHELL
KEY
MINI FUSE HOLDER
(XHMINI—1)
AMP MINI FUSE
(X5A32VMIN)
< TO BATTERY (+12V)
16AWG RED ﬂ
e
20AWG = }*
g
16AWG BLK
i
MAKE SURE THIS WIRE IS LARGE ALLIGATOR CLIPS
ASSURE THE TERMINAL IS /_ INCLUDED IN THE STRAIN RELIEF 860—4341
CONNECTED LIKE THIS SHELL GRY (CONNLALLCL)
POINTING AWAY FROM HOUSING t
AND RAN THROUGH INSULATION - LARGE RED BOOT
] BU—B2—
& \ﬁzmwc (CONNLALLBTRED)
CONNECT RING TERMINAL
#8 TO SHELL LARGE BLACK Do,
19054-0054 {CONNLALLBTBLK)
(CONNTRMOBCRMP1822)
15 FEET
ALTHOR OATE
CHRISTOPHER D. |10-13-15 BATE NOTES
ARFROVETEY 1A 9-13-17 |CORRECTED SIGNAL NAME FROM WL_REF2 TO SV_OUT & ADDED FUSES & ALLIGATOR CLIPS TO OPEN ENDS ON DEMAND -JAMIE
NOTES

Force 3 Power Radio JF Cable NOTES.

aTC
0-14-15 [REVISED POWER LINES BASED CURRENT MAINTENANCE

FART NUMBER NATE

10-14-15
E

4-3-19 [ADDED TERMINAL ASSEMBLY INSTRUCTIONS
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suTroR Seiem
CHRISTOPHER D. | 8-14-14 | 750y
HREa onea

S5 =
WVRC

jsraa

Force 3 System

5 SOCKET FEMALE Vo
CABLE CONNECTOR W
MS3106A—-145-5S \/

(CONNOSFCRCT14) ] SHIELD

SHRINK FOR BOOT

TITLE

MAKE SURE KEY
IS TOWARDS A

TO RADIO PIGTAIL

LABEL EACH END

TO CONNECTOR PANEL

VIBRATOR RADIQ CABLE

W24GRAYOESHLD 24AWG 3PR
SHIELDED GRAY CABLE—9503
NO SLEEVING

*CUT SHIELD SHORT
SOLDER TO HOCKED TIP OF
RED/BLACK’'S JUMPER WIRE

*MAKE SURE IT'S
KEYED ALL THE SAME WAY

" n RED MICROPHONE ACT. |-
[
L | | JUMP RED/BLACK TO SHIELD RADIO RET
P
: i CUT OFF WHITE /BLACK
| | WHITE PTT ACT.
) | I
(.
| GREEN /BLACK SPEAKER RET. |
GREEN SPEAKER ACT.
B
6 FEET

[=

MAKE SURE KEY
IS TOWARDS A

5 SOCKET FEMALE
90" CABLE CONNECTOR
MS3108E—-14S—-5S
(CONNO5SFCRCT1490)
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WEXTC-1
WEXTC-1-OE

4 SOCKET RIGHT ANGLE CONNECTOR
3108E145-25

B
M

ViB CONTROL CABLE SET
(STWVIBCTRL)

BILL OF MATERIAL
EXTERNAL VIB CABLE
EXTERNAL VIB CABLE - OPEN ENDED (SSC)
ViB CONTROL CABLE SET

(STWVIBCTRL)

EXTERNAL CABLE SCHEMATICS

4 SOCKET RIGHT ANGLE CONNECTOR
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D D
e 26FT 20AWGC ———— =
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CHRISTOPHER D. | 1-3-14 |S57"F iee 6, SeismicSource.com
R, Fonca City, OK 74604 (580)762-8233
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- ! \
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