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FCC ID: MCV-FSU2

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions:
(1) this device may not cause interference, and (2) this device must accept any interference, including
interference that may cause undesired operation of the device.

FCC Modification Rule for User Manuals:

Changes or modifications not expressly approved by the party responsible for compliance could void the
user’s authority to operate the equipment.

Warning RF Exposure Compliance

The antenna(s) used for this transmitter must be installed to provide a separation distance of at least 60 cm
from all persons and must not be co-located or operating in conjunction with any other antenna or
transmitter. Users and installers must be provided with antenna installation instructions and transmitter
operating conditions for satisfying RF exposure compliance.
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Loading the Equipment

To load the equipment onto the hasps, perform

the following tasks:
1. Load the FSUs and SVSMs onto the hasp
2. Load the external batteries onto the hasp

Equipment and Time

* A crew of one

* Empty field hasp

6 FSUs (Field Station Units)
* 6 SVSMs

* 6 charged External Batteries
* Holding tube for antennas

Time: 15 minutes (when performed by single
crew member)
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TASK: Loading the Hasp

1. Connect the SVSM to the FSU:
a. Connect the sensor connector to the FSU
cable connector.
b. Wrap the dustcap wires around the
connector and connect the dustcaps
together.

2. Load the antennas into the holding tubes.

3. Connect and load the remaining SVSMs and
FSUs for this hasp until all six FSUs, SVSMs,
Batteries and the holding tube have been
loaded.

4. Load the equipment onto the hasp by

stringing the hasp through the molded loops
on the FSU, SVSM and the batteries.
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Equipment Layout/Distribution

For incremental equipment layout distribution:
* Set up the equipment at the receiver location

* Navigate from receiver to receiver, dropping
the hasp at every sixth receiver

* Navigate from hasp to hasp

Equipment and Crew

A crew of three people:

e Line Boss (LB): carries NavTool on
alignment tool and antennas

e Helper 1 (H1): Carries drill

* Helper 2 (H2) carries two hasps of gear

Note Crew size can changed depending on the
operations layout. The minimum crew will be two.

TASK: Lay Out And Distribute Equipment
1. Locate hasp (LB).

Use Navtool to locate the hasp dropped by the

helicopter or mule, and move hasp to the
closest station location.

2. Unload equipment (H1 & H2).

* Secure the helicopter-ground assembly at
the first station, and unload the first set of
the FSU/SVSM units from hasp.

+ Attach the antenna to the antenna mount.

* Plug the SVSM cable into the FSU.

* Plug the external battery into the FSU as
shown in Figure 1-1 and wait 30 seconds.

Figure 1-1. FSU connections

Battery &
Connection Sh 3

SVSM )
Connection/
on FSU
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3. Place FSU and SVSM (LB, H1&H?2).

+ Using NavTool, determine the proper
location for SVSM (LB).

* Power on the FSU by swiping with magnet.

* Auger a hole for the VectorSeis sensor
(SVSM) and place the SVSM securely in
the hole.

4. Take alignment readings (LB).

+ Keeping the NavTool attached to the
Alignment pole, place the Alignment pole
over the SVSM to get a reading.

Figure 1-2. NavTool on Alignment Pole

._u\’

+ Take a GPS and Compass reading with
NavTool and transmit the readings to FSU.

. Move to the next station (LB, H1 & H2).

* Pick up hasp and drill and move to the next
station.

* (LB only) Navigate to the next location
using NavTool.

. Unload equipment (H1 & H2).

* Unload the next sets of the FSU/SVSM
units from hasp and place the units at the
station location.

* Plug the antenna, SVSM cable, and the
external battery into the FSU. Wait 30
seconds after plugging battery into FSU.

. Repeat step 3 and step 4 for all remaining

in the hasp (LB, H1 & H2).

. Move to final station in pack (LB, H1 &

H2).

» Secure the empty hasp at final station that
station (H2).

+ Use NavTool to take GPS reading for the
empty hasp position (LB).

. Use NavTool to select next full hasp in the

field (LB) and repeat step 1 to step 9.
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Changing the External Battery

You can change out an external battery in the
field.

Crew and Equipment

A crew of two using the buddy system
Charged external battery and cable
NavTool

Magnet

Hasp (to hold external battery)

Time: 15 minutes (when performed by single
crew member)

1.
2,
3.

4.

[(3,}

Navigate to position for changing battery.
Unplug the external battery from the FSU.

Plug the new battery into the FSU. The FSU
will reboot when the battery is attached.

If the FSU does not reboot, power on the FSU
by swiping with magnet.

. Verify that the NavTool connects to the FSU.
. Place discharged battery on hasp.

The discharged battery should be recharged
and checked at the Battery Charging Module.

Figure 1-3. FSU connections

Battery

Connection
on FSU
Connection
on FSU



FireFly Field Operations Quick Reference Guide

Field Shooting for Dynamite

Crew and Equipment
A crew of two:

* Shooter (S): Pelton Shot Pro® 11 firing pack
(includes all Pelton equipment), digital
compass mounted to firing pack, NavTool,
and radio

e Helper 1 (H1): Backpack with water,
miscellaneous tools, and radio
Note The total number of shooting crews will vary
depending on the daily production targets, resources
and equipment. The communication collision
management allows shooting crews to operate
independently and in parallel so a higher number of
total crews can operate simultaneously, compared to
traditional dynamite shooting operations.

TASK: Shooting

1. Navigate to the source position using
NavTool and take a GPS reading (S & H1).

2. Prepare for shooting (S & H1).

* (HI only) Connect the firing line to the cap
lead at the drill hole.

+ Stretch out the firing line and the geophone
line while moving a safe distance (typically
a minimum of 100 feet) from this source
position in the direction of the next source
position, if possible.

* Place the uphole geophone beside the
shooting position so that the uphole time of
the shot can be measured.

* Remove the Shot Pro backpack and place it
upright on the ground. Place NavTool on
top of shooting pack (it shows status during
shooting and is used for data entry).

3. Prepare for shooting (S).

* Press the READY button and wait for the
ARM notification from the recorder.

* When the ARM notification is received
(green LEDs flash on the Shot Pro front
panel and the NavTool displays a
message), press and hold the two buttons
on the Shot Pro to charge the firing voltage
and arm the Shot Pro. Continue holding the



buttons until the FIRE command is
received.

Figure 1-4. Pelton ShotPro

Warning At this point, the shooter has control over the
shot detonating. If the area around the shot hole is not
clear, the shooter can release the buttons to abort the
shot.
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4. Take the Shot (S).

* When the FIRE command is received and
the shot is detonated, release the charge
buttons.

» Select the shot status (good, misfire, or
blow out) on the NavTool before moving to
the next shot point.

+ If the shot was a misfire, retry the shot.
You do not need to radio the mis-fire into
the recorder over voice radio. The system
automatically puts the shooter back into the
shooting queue to try the shot again.

5. Clean up and navigate to next position

(S&H1)

* (H1) Clean up the detonated shot hole.

* (S) Put the Shot Pro backpack on and use
NavTool to go to the next position.

6. Repeat step 2 through step 5 for all assigned
source positions for the day.

Note If the Helper (H1) is lagging due to cleanup

duties, the Shooter (S) should navigate to the next

source position alone and connect the firing line to the
cap lead himself.
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FSU/SVSM Pickup

Equipment and Crew

The pickup crew will be the same size as the

deployment crew.

* Line Boss (LB): carries NavTool on
alignment tool and hasp.

e Helper 1 (H1): Carries extraction tool and
miscellaneous equipment.

Note Crew size can changed depending on the

operations layout. The minimum crew will be two.:

TASK: Pick Up Equipment

1. Locate hasp (LB, H1 & H2).
+ Use NavTool to navigate to empty hasp
(LB).
* Pick up hasp and open it (H1).
2. Navigate to first station (LB, H1 & H2).
3. Pick up FSU, SVSM, and battery and put
into hasp (LB, H1 & H2).
* (LB only) Verify the FSU ID by tapping
the appropriate button: Picked up, Other
FSU Picked Up, or No FSU Picked Up.

* (H1) Retrieve SVSM, using extraction tool
if necessary.
* (H2) Gather the FSU, SVSM, and external
battery and place them onto hasp.
4. Navigate to next position and repeat step 3
(LB, H1 & H2).
5. Move to final station on a hasp (LB, H1 &
H2).
* Ensure that all ground assembly equipment
is on the hasp.
* Secure the hasp, place it into the helibag,
and attach the helicopter lanyard to it.
» Use NavTool to take GPS reading for the
helibag (LB).
6. Use NavTool to select next full hasp in the
field (LB) and repeat step 1 to step 5.






979€ 6.8 18T I + X1 VS LLbLL XL ‘Proffmis
00€ 2SS 18T I +12L aax( 1524 24vd 00€TI
wodo oabuorrmmm

UOo»




	Loading the Equipment
	Equipment and Time
	TASK: Loading the Hasp

	Equipment Layout/Distribution
	Equipment and Crew
	TASK: Lay Out And Distribute Equipment

	Changing the External Battery
	Crew and Equipment

	Field Shooting for Dynamite
	Crew and Equipment
	TASK: Shooting

	FSU/SVSM Pickup
	Equipment and Crew
	TASK: Pick Up Equipment



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


