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About This Manual

This manual is intended to be a useful field reference for the
GeoEel, including its 3D configuation, the P-Cable. Every
attempt has been made to cover all aspects of the system, in
consideration of the fact that the system will often be used in
parts of the world where communcation with Geometrics
Support may be impossible. As such, it is quite long. While
having a printed version can be handy, you will find this
manual to be most useful in its electronic form. It is
fully-searchable, with many hotlink s.

We welcome your input. Please send any suggestions for
improvement to seismicsales@geometrics.com.

by Craig Lippus
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System Overview 2

1 System Overview

The GeoEel™ is a highly-flexible, modular marine Streamer system and consists of a variety of
components, analog and digital, dry and wet. It can be deployed in a 2D or 3D fashion. The 3D
version is called the "P-Cable"™. Schematics of each are shown below.
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Figure 1: 2D GeoEel Schematic
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Figure 2: 3D P-Cable Schematic

11 Top-side Basic Components

e PC with CNT-2 Marine Controller — Windows-based, multi-threaded user interface, data
storage.

® Streamer Power Supply Unit (SPSU) — Main hardware control unit, also called the “Deck Unit”.
The Deck Unit provides power to the in-water components, accepts inputs from a shot controller,

© 2017 Geometrics, Inc. All rights reserved.



GeoEel / P-Cable Operator's Manual

1.2

supplies a gun control output signal, and all the necessary signals for the Streamer. It also contains
eight auxiliary channels. The PC is connected via a standard CAT-5 RJ-45 Ethernet cable. The
Deck Unit receives data from in-water components and passes them through to CNT-2 Controller.

Deck Cable — Connects Deck Unit to Tow Cable.

Repeater — Receives and re-transmits Ethernet packets. Required every 100m.

Wet-end Basic Components

Tow Cable — Connects Deck Cable to Stretch or Vibration Isolation Section.

Vibration Isolation Section — Fluid-filled or solid section, generally placed at inboard and
outboard ends of active portion of Streamer.

Stretch Section — Fluid- or gel-filled section, generally placed at inboard end of active portion of
Streamer. Stretches to 110% of total length.

Digitizer — Titanium module; contains 8-channel A/D circuitry.
Active Streamer Section — Fluid-filled or solid section containing hydrophones.

Tail Swivel — Attaches to end of last section in Streamer; provides tie-point for tail buoy.

© 2017 Geometrics, Inc. All rights reserved.
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2 Hardware

This section describes the various components that make up the GeoEel system. All of these
components are used in both 2D and 3D P-Cable configurations, with a few minor exceptions and
caveats.

21 General Hardware

211 Controller PC

The Controller PC runs the CNT-2 Marine Controller and can range from a simple laptop to a very
powerful PC equipped with a RAID, tape drives, and multiple monitors. What you use depends on
your application, size/type of vessel, shooting rate, etc.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 3: The CNT-2 GeoEel Controller.

Note: It is highly recommended that Geometrics supply the Controller PC, particularly for
larger systems or for systems intended for use in remote areas.

21.2 Storage Media

The CNT-2 Marine Controller is compatible with all modern storage media including SCSI and serial
tape drives, RAID, NAS, USB hard disks, etc. It is capable of writing to tape and hard disk
simultaneously, and will automatically switch from one tape drive to another when a tape becomes full
or if a tape drive fails. Simultaneous dual tape writing is also possible, switching between paired tape
drives, while also writing to hard disk or RAID. It is also possible to write to two separate hard drives

© 2017 Geometrics, Inc. All rights reserved.
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simultaneously.

Figure 4: Various types of storage media compatible with the CNT-2 Controller.

21.3 Power Supply

A third-party power supply of some make and model is supplied with the Deck Unit. It accepts 110 —
220 VAC put, 50 or 60 Hz. Typical capacity is 60VDC/10A, but larger capacity may be required for
larger systems. Three typical power supplies are shown below. The necessary documentation is
supplied with whichever power supply is provided.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 5: Kepco (rack mountable), Sorensen (rack mountable) and Xantrex (portable) power supplies.

21.4 Deck Unit (SPSU, 2D)

The Deck Unit, or Streamer Power Supply Unit (SPSU), serves as the main panel for connections to
the GeoEpel, and typically runs on 60 VDC. Portable and rack-mount versions of the Deck Unit are
available.

The Deck Unit serves several functions, including:

® Provides power to and communication with Digitizers, Junction Boxes, and other in-water
electronics.

® Accepts trigger signal from external source (usually a source controller).
® Optionally provides a trigger output to fire a source.

® Provides interface between bird control system and birds.

® Provides auxiliary recording channels.

® Provides system leakage, voltage, and current measurements.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 6: Portable Deck Unit Front Panel.

Figure 7: Rack-mount Deck Unit.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 9: Rack-mount Deck Unit, rear.

®* Power Switch — Controls power to Deck Unit.

®* Power LED — Will be lit when power is on.

® Fuse — Check this 10A fuse if the Deck Unit will not power up; replace if necessary.
® 60V input — Connector for supplied DC power supply.

® Streamer — Connector for GeoEel Deck Cable. Provides power to and digital communications
with the GeoEel or P-Cable System.

¢ Bird Coil — Provides communication with the bird coils in the GeoEel hydrophone sections.

¢ Streamer AUX — The GeoEel has an extra pair of wires that runs the length of the Streamer,
generally used to provide power to the tail buoy.

¢ Fault — Clears the Over Current and/or Leakage LED.

® Streamer Voltage, VDC — Numeric output showing the DC voltage supplied from the external

© 2017 Geometrics, Inc. All rights reserved.
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power supply. Typical is 60V. Deck Units for larger systems may include a voltage regulator to
supply output voltage as high as 90V.

Over Current LED — Illuminates if there is a short in the cable that causes current flow in
excess of preset limits. Typically accompanied by a higher-than-normal leakage reading.

Streamer Current, ADC — Numeric output showing current draw of GeoEel or P-Cable system.
Useful in determining whether all sections are connected and powered up, and for assessing the
severity of a leakage indication.

Leakage LED — Illuminates when Leakage exceeds a preset value. Sensitive to short spikes in
leakage that may not show up on LCD display. Readings above 500 will cause the red LED to be
lit. Pressing the Fault button will reset he indicator.

Streamer Leakage Indicator — Indicates current leakage to an unused wire in the GeoEel wire
harness. Since no current is expected on this wire, the presence of a reading on this meter
indicates the presence of electrical leakage somewhere in the system. See the section on leakage
in the Troubleshooting section for conversion from the LCD reading to resistance.

Trigger LED — Will blink briefly each time a trigger signal is received.

Trigger Input — The GeoEel will trigger on a TTL+, TTL—, or contact closure. If you are using a
closure, you should use the TTL— connector.

Source Trigger Out — The Deck Unit is capable of providing a trigger to fire the source. It can
be time-based, caused by an internal trigger in the Deck Unit, or the Deck Unit can receive a
trigger signal from an external source and output a trigger. The Deck Unit will output a TTL+,
TTL—, or isolated contact closure, all 1 ms in duration. If triggering is provided by the Deck Unit,
the trigger timing is set in the CNT-2 Controller.

Note: An isolated trigger is a differential output signal, not referenced to the Deck Unit
ground. Itis a transistor-driven Ims closure, useful if a floating trigger output is required.
It also may reduce interference from the source. 50 Ohm impedance, +/- 10 volt maximum.

Note: If you are using a TTL trigger, be sure to use the correct input on the Deck Unit.
Failure to do so can result in early or late triggers. For instance, if you are using a positive
TTL of 200ms duration, and you use the negative TTL input, the system will trigger on the
falling edge of the TTL, and your trigger will be 200ms late.

Note: In most cases, the Deck Unit is passive, and the master trigger signal comes from the
navigation system. It is usually best to split the master trigger signal and send it to the gun
controller and Deck Unit in parallel. If you do choose to use the Deck Unit to trigger the
gun controller, be aware that some gun controllers require a trigger signal longer that 1 ms
in duration.

Ethernet — Connects to Ethernet input on Controller PC; provides digital communications between
a Deck Unit and CNT-2 Controller.

AUX ADC Inputs — This is an analog input for recording auxiliary signals such as confirmation
time break, source hydrophone, etc. Your system was delivered with an Auxiliary Channel Input
Cable terminated with BNC connectors.

© 2017 Geometrics, Inc. All rights reserved.
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¢ Earth Binding Post — Connect to a good ground, either the hull or the sea itself.

Electronics
Wiring Diagram

2.1.5 Auxilliary Channel Input Cable

Figure 10: Eight-channel AUX Input Cable.

The Auxiliary Channel Input Cable is terminated with up to eight BNC connectors, and allows you to
plug up to eight analog input signals into the 8-channel AUX board on the Deck Unit.

© 2017 Geometrics, Inc. All rights reserved.
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Wiring Diagram

21.6 Deck Cable

The Deck Cable connects the Deck Unit to the Tow Cable or the P-Cable Signal Cable. It can be up
to 100m in length, and generally runs from the recording lab to winch, where it connects either directly
to the Tow/Signal Cable or via a slip-ring and/or Repeater. As such, it is not designed for immersion.
Deck Cables exceeding 100m can be constructed using multiple Deck Cables with Repeaters.

Figure 11: Deck Cable.

Wiring Diagram, 2D (scoop-proof Glenair connector)

© 2017 Geometrics, Inc. All rights reserved.
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Wiring Diagram, 2D (non scoop-proof Glenair connector)
Wiring Diagram, P-Cable (scoop-proof Glenair connector)

21.7 Repeater Module

Repeaters amplify and re-transmit Ethernet packets, and are required every 100m. Digitizers and the
Deck Units each function as Repeaters. Also, the Tension Gauge and the In-line_Depth/Compass
modules both include Repeater circuitry. Generally one Repeater is required between the Deck Cable
and the Tow Cable, as their combined length, along with the length of the inboard Stretch or Vibration
Isolation Section, is usually greater than 100m. In normal deployments, Repeaters are not needed aft
of the first Digitizer.

Note: A missing Repeater will cause unreliable operation. Some communications will be
possible, but the operation will be problematic and difficult to troubleshoot.

p /7\

Figure 12: In-line Repeater module.

© 2017 Geometrics, Inc. All rights reserved.
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Figurel3: Right-angle Repeater module.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 14: Right-angle Repeater installed on a winch between
Deck Cable and Tow Cable.

Wiring Diagram (scoop-proof Glenair connector)
Wiring Diagram (non scoop-proof Glenair connector)

18
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21.8 Tension Gauge Module

The Tension Gauge module is typically installed between the Tow Cable and a Vibration Isolation or
Stretch Section. It will measure and report cable tension in real time to the CNT-2 Controller.

Figure 15: Tension Gauge/Repeater module.

Wiring Diagram (scoop-proof Glenair connectors)

219 In-line Depth Module

© 2017 Geometrics, Inc. All rights reserved.
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Figure 16: In-line Depth Module.

Wiring Diagram (scoop-proof Glenair connector)
Wiring Diagram (non scoop-proof Glenair connector)

2110 Slip-ring

The slip-ring allows for communication with the system during deployment. This is very handy for
trouble-shooting, especially with the P-Cable. The slip-ring is typically placed between the Deck
Cable and Tow Cable or Signal Cable.

© 2017 Geometrics, Inc. All rights reserved.



21 GeoEel / P-Cable Operator's Manual

Figure 17: Slip-ring.

Wiring Diagram (Ethernet, 2D) (scoop-proof Glenair connectors)
Wiring Diagram (COAX, P-Cable) (scoop-proof Glenair connectors)

21.11 Tow Cable

The Tow Cable connects the Deck Cable to the first in-water component. At least one end, and
optionally both, is submersible. Some earlier tow cables have a "Flex-tow” design which included 10m
of fluid-filled section with a bird coil installed. This allows a lead bird, which must work the hardest to
hold the Streamer at depth, to be placed well ahead of the first hydrophone, significantly reducing bird
noise. This is accomplished in the current design with a separate Vibration Isolation Section. The
maximum length of the Flex-tow design is 100m. The maximum length of the current design is 90m;
100m offset is achieved with the addition of a 10m Vibration Isolation Section. Longer offsets can be

© 2017 Geometrics, Inc. All rights reserved.



Hardware 22

achieved by using multiple Tow Cables with Repeaters.

Figure 18: Tow cable.

Wiring Diagram (scoop-proof Glenair connectors)

2.1.12 Vibration Isolation Section
The Vibration Isolation Section is either solid or liquid-filled, up to 50m in length, and includes a bird coil

© 2017 Geometrics, Inc. All rights reserved.
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and (optional) integrated depth sensor (liquid version only). It is similar to an Active Section, but
contains no hydrophones. It helps to dampen Tow Cable strumming noise, and is generally mounted
between the Tow Cable and the first Digitizer and the last Digitizer and tail buoy. It can be used in
conjunction with a Stretch Section.

Figure 19: Vibration Isolation Section (liquid-filled).

© 2017 Geometrics, Inc. All rights reserved.
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Figure 20: Vibration Isolation Section (solid).

Wiring Diagram (scoop-proof Glenair connectors)
Wiring Diagram (non scoop-proof Glenair connectors)

2.1.13 Stretch Section

The Stretch Section is similar in construction to the liquid-filled Vibration Isolation Section, except that it
has a green nylon stretch member and is gel-filled. It can be up to 50m long and stretches up to 10%
of its length. It does not contain a bird coil or depth sensor. It is particularly useful in isolating the
Active Section from heave effects in rough seas. A Stretch Section, if used, is generally mounted
between the Tow Cable and the first Digitizer, and last Active Section and tail buoy. It can be used in
conjunction with a Vibration Isolation Section. In general, shorter Streamers do not require Stretch
Sections.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 21: Stretch Section (gel-filled).

Wiring Diagram (scoop-proof Glenair connectors)
Wiring Diagram (non scoop-proof Glenair connectors)

2.1.14 Digitizer Module

The 8-channel Digitizer is made of titanium and contains the A/D circuitry. One Digitizer is mounted at
the ship-end of every Active Section. It takes eight analog inputs and delivers digital data via TCP/IP
on an Ethernet cable. It also re-transmits Ethernet packets, and as such, functions as a Repeater.
There are two versions of the Digitizer; the 2D version (below) and the lead Digitizer in a P-Cable
system. The latter uses a wet-mate Subconn or Titan Jumper Cable to connect to the Junction Box.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 22: 2D/3D Digitizer.

The Digitizer contains 3 boards:

1. Ethernet Board
2. DSP Board

3. Analog Board

Wiring Diagram (scoop-proof Glenair connectors)
Wiring Diagram (non scoop-proof Glenair connectors)
Technical Data

2.1.15 Active Section

The Active Section contains hydrophones and can be 12.5, 25, 50, or 100m in length. It is either liquid-
filled or solid polyurethane. It can include a bird coil and (optional) an integrated depth sensor (liquid
version only). There are eight channels per section. In the liquid version, hydrophones are evenly-
spaced at 0.78125m (128 per 100m), and the number of hydrophones per group varies with the group
mterval. In the solid version, there are 6 hydrophones per group in 100m and 50m Streamers, and 4
hydrophones per group in 25m and 12.5m (these are the standards; up to 12 hydrophones per group are
available). Native group intervals from 1.5625m, 3.125m, 6.25m and 12.5m. See summary in tables
below.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 23: GeoEel Liquid-filled Active Section.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 24: GeoEel Solid Active Section (with Digitizer installed).

Liquid-filled Solid
Available lengths (m) 12.5, 25, 50, 100 12.5,25, 50, 100
Hydrophone spacing 78 cm 11.5cm
Hydrophones per group (2,4, 8, 16 (depends on group interval,| 4-6 (depends on group interval, see
(standard) see table below) table below)

Available group 1.5625, 3.125, 6.25, 12.5 (custom

1.5625, 3.125, 6.25, 12.5 . .
intervals (standard) ’ ’ ’ intervals available)

Bird coils (standard) 2 1 (standard) or 2

Optional integrated

1 NA te modul
depth sensor (separate module)

Table 1: Summary of standard Active Section specifications.

© 2017 Geometrics, Inc. All rights reserved.
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Hydrophones per group
Group interval (m) Liquid-filled Solid
1.5625 2 4
3.125 4 4
6.25 8 6
12.5 16 6

Table 2: Standard hydrophone group specifications.

Wiring Diagram (Liquid) (non scoop-proof Glenair connectors)
Wiring Diagram (Solid) (scoop-proof Glenair connectors)

Technical Data (Liquid)
Technical Data (Solid)

2.1.16 Tail Depth/Compass Module

The Tail Depth/Compass modules are installed at the aft ends of Streamers in either 2D or 3D
configurations. Standard units include an Ethernet switch and a depth sensor; a Digital Compass
Heading Sensor can be included for positioning purposes. The compass and depth sensors
communicate with the GeoEel Controller over the Ethernet lines.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 25: Tail Compass/Depth module with carabiner for connecting Drogue or tail buoy.

Wiring Diagram (scoop-proof Glenair connector)
Wiring Diagram (non scoop-proof Glenair connector)

2117 Tail Piece

The Tail Piece connects to the tail-end of the Streamer and provides a tie-point for a tail buoy.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 26: Tail Piece.

2.1.18 Tail Swivel With Power Output

The Tail Swivel, made by Concord Marine Systems, uses slip-ring technology to pass power from the
Streamer through to the tail buoy. This is useful if the tail buoy does not have an turbine.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 27: Concord Marine Systems Tail Swivel with power output for tail buoy.

Wiring Diagram and Brochure

2119 Test Cable - Deck Unit to 2D Digitizer

This short Test Deck Cable allows direct connection between the Deck Unit and a Digitizer, Tow
Cable, Vibration Isolation section and Stretch section, for troubleshooting purposes. Allows bypass of
any one of the aforementioned components.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 28: Deck Test Cable; allows easy bypass of selected in-water components for troubleshooting
purposes.

Wiring Diagram (scoop-proof Glenair connector)
Wiring Diagram (non scoop-proof Glenair connector)

2.1.20 Digitizer Floats

Digitizers are negatively buoyant, weighing about 0.52 kg in water. If you are using Streamer birds, it
is generally not necessary to use Digitizer Floats. Nor are they typically used in P-Cable systems.
However, if you are doing 2D work and are not using Streamer birds, Digitizer Floats may be
necessary. Installation instructions can be found in the Appendix. Digitizer Floats neutralize Digitizers,
having a buoyant force of 0.52 kg.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 29: Digitizer Float.

2.1.21 Ballasting Weights

Active Sections sink in fresh water. If necessary, you can install Digitizer Floats to help them float.

Figure 30: Ballasting Weight (0.4 Kg).

© 2017 Geometrics, Inc. All rights reserved.
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2.1.22

Active Sections are buoyant in salt water (1.025 g/cm?); the longer the section, the more buoyant it is.
When Streamer balancing is critical, as it is in P-Cable surveys, weights can be used to achieve neutral
buoyancy. Each weight is 0.4 kg. Nominal Solid Active Section weights in salt and fresh water are as
follows:

Section Length (m) | Weight in Salt Water (kg) | Weight in Fresh Water (kg)
25 -0.017 0.941
50 -0.875 1.039
100 -2.033 1.831

Table 3: Nominal Solid Active Section weights in salt and fresh water. Positive numbers indicate sinking;
negative numbers indicate floating.

The actual water weight of Active Sections depends on variables including the number of hydrophones
per group and actual water density (which depends on temperature and salinity). As such, some trial
and error is generally required to get the desired buoyancy, depending on how accurate you are trying
to be. The above values should be used as starting points.

Digitizer Clamp

The Digitizer Clamp is useful for changing out components when using longer Streamers. It allows
components to be replaced without retrieving the entire Streamer. See the Appendix for instructions.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 31: Digitizer Clamp.

2.1.23 Bird Collar Covers

The Bird Collar Covers fit over the bird collars to prevent damage to the Streamer when it is wound
onto the winch under tension.

© 2017 Geometrics, Inc. All rights reserved.
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2.2

2.21

Figure 32: Bird Collar Cover.

P-Cable-specific Hardware

The P-Cable system is the name of the 3D configuration of the GeoEel. In addition to components
unique to the P-Cable, it consists of the same general hardware as a 2D system, some of which has
been slightly modified. The main distinguishing feature of the P-Cable system is the Cross Cable. The
Cross Cable consists of four components: Junction Boxes, Junction Box Interconnect Cables, Jumper
Cables, and the Cross Cable Strength Member. The Signal Cable replaces the Tow Cable, the Deck
Cable is slightly different than the 2D version, and the 3D version of the Deck Unit includes a COAX
modem.

Deck Unit (SPSU, P-Cable)

The 3D version of the Deck Unit is identical to the 2D version, except that it includes a modem. For
large P-Cable systems, it may also include a voltage regulator. The unit shown below is rack-
mountable.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 33: Rack-mount Deck Unit.

Wiring Diagram

2.2.2 Deck Cable (P-Cable)

The 3D version of the Deck Cable is very similar to the 2D version, except that it uses COAX cable
rather than CAT-5 Ethernet to transmit data.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 34: P-Cable Deck Cable.

Wiring Diagram

2.2.3 Lead Digitizer (P-Cable)

The Lead Digitizer in a P-Cable system (i.e., the one that connects to the Junction Box) is terminated
at the ship-end with a Subconn or Titan wet-mateable connector and is equipped with a bale to connect

physically to a shackle on the Cross Cable.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 35: Lead Digitizer module for P-Cable (shown with Subconn connector).

Wiring Diagram (Subconn and scoop-proof Glenair connectors)
Wiring Diagram (Titan and scoop-proof Glenair connectors)

224 Low-profile Drogue

A small low-profile Drogue is used at the tail of each P-Cable hydrophone Streamer to supply about 5
kg of tension at 5 knots. This helps keep the Streamers straight while under tow.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 36: Low-profile Drogue.

22,5 Signal Cable

The Signal Cable comes in either 300m or 400m lengths and includes a single-end strength termination.
It provides power to and communications with all in-water components. The Signal Cable's
communications are performed over a COAX line rather than the standard Ethernet lines used in 2D
systems. The COAX Modem installed in the termination, and another in the 3D version of the Deck
Unit, allows for cable length up to 600M without the need of a Repeater. Typical Signal Cables come
mstalled with braided haired fairing to reduce strumming during operations. An armored version is
available, and highly recommended.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 37: Signal Cable (wet-end).

Wiring Diagram (scoop-proof Glenair connectors)
Technical Specifications

226 TestCable - Deck Unitto P-Cable Digitizer

This short test cable allows direct connection between the Deck Unit and a Lead P-Cable Digitizer,
bypassing the P-Cable Deck Cable, Signal Cable, Cross Cable Interconnect Cable, and Junction Box.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 38: Test Cable; Deck Unit to P-Cable Digitizer (Subconn version).

© 2017 Geometrics, Inc. All rights reserved.
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Figure 39: Test Cable; Deck Unit to P-Cable Digitizer (Titan version).

Wiring Diagram (Bendix and Subconn connectors)
Wiring Diagram (Bendix and Titan connectors)

2.2.7 TestCable -Deck Unitto Junction Box

This short test cable allows direct connection between the Deck Unit and a Junction Box, bypassing
the P-Cable Deck Cable, Signal Cable, and Cross Cable Interconnect Cable.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 40: Test Cable,; Deck Unit to Junction Box (Glenair version, Birns version not shown).

Wiring Diagram (Bendix and Glenair connectors)
Wiring Diagram (Bendix and Birns connectors)

2.2.8 Underwater Turbine

Paravanes generally have a GPS unit mounted on them, which are powered by a turbine combined with
a battery and charging circuit.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 41: Underwater turbine.

46
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Figure 42: Turbine mounted on paravane.

2.29 Paravane-Mounted GPS

© 2017 Geometrics, Inc. All rights reserved.
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Figure 43: Paravane-mounted GPS.

2.2.10 Cross Cable

The Cross Cable enables the towing of a large number of parallel Active Sections from a small number
of winches. It consists of a 25mm strength member, with Junction Boxes connected by Interconnect
Cables.

© 2017 Geometrics, Inc. All rights reserved.
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Figure 44: Cross Cable showing Junction Box, Interconnect Cable, Lead Digitizer, and Active Section.

2.2.10.1 Junction Box

The P-Cable Junction Box provides a breakout along the Cross Cable where Digitizers and Active
Sections are attached. Each Junction Box contains:

® 100 Mbps Ethernet Switch

® Depth Sensor

¢ Digital Compass Heading Sensor (Optional)

® Streamer Port (Subconn or Titan connector)

® Cross Cable Interconnect Cable port (Glenair or Birns connector)

Depending on the vintage of your system, your Junction Box will look like one of the following:
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Figure 45: Junction Box (Titan and Birns connectors, lefi; Subconn and Glenair connectors,middle; Titan and
Glenair connectors, right).

Wiring Diagram (Titan and Birns connectors)
Wiring Diagram (Subconn and scoop-proof Glenair connectors)
Wiring Diagram (Titan and scoop-proof Glenair connectors)

2.2.10.2 Cross Cable Interconnect Cable

Junction Boxes are linked with an Cross Cable Interconnect Cable which provides power and transmits
trigger and data. Each cable is fitted with two waterproof Glenair or Birns connectors.
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Figure 46: Cross Cable Interconnect Cable (shown here with Glenair
connectors).

Face View of Connector
Wiring Diagram (scoop-proof Glenair connectors)

2.2.10.3 Jumper Cable

The Jumper Cable connects the P-Cable Lead Digitizer to the Junction Box. Depending on the vintage
of your system, your Jumper Cables may be terminated with either Titan or Subconn wet-mateable
connectors.
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Figure 47: Titan Jumper Cable.
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Figure 48: Subconn Jumper Cable.

See the Maintenance section for instructions on maintaining the Subconn Jumper Cables.

Wiring Diagram (Subconn connectors)
Wiring Diagram (Titan connectors)

2.211 Rigging

All ropes used in the P-Cable -- Tow Ropes, Recovery Line, Spur Lines, and Cross-Cable Strength
Member -- are of Samson Amsteel-Blue.
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Figure 49: Samson Amsteel-Blue rope.

2.2.11.1 Tri-point Assembly

The Tri-point assembly forms the junction of the Signal Cable, Cross-Cable, and Spur Line. The Signal
Cable is attached to the swivel arm, allowing the angle between the Signal Cable and Cross Cable to
change as the system is deployed.
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Figure 50: Tri-point assembly with Signal Cable attached.

2.2.11.2 Spur Line

The Spur Line connects the Tri-point to the Paravane bridle. It is made of 25mm Samson Amsteel-
Blue rope.
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Spur line

7

Figure 51: Spur Line.

2.2.11.3 Tow Rope

The Tow Rope connects from the paravane winch to the Spur Line (via eye-splice). It is used to

deploy and recover the paravanes, and carries most of the load. It is made of 20mm Samson Amsteel-
Blue rope.
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o Tow rope

Figure 52: Tow Rope.

2.2.11.4 Recovery Line

The Recovery Line is typically stored under the Cross Cable on the Cross Cable winch. It connects to
the Tri-point, and is used to recover the Port end of the Cross Cable. In this sense, it performs the
same function as the Signal Cable. In fact, the Recovery Line can be a second, redundant Signal
Cable. It is made of 16mm Samson Amsteel-Blue rope.
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Recovery line
or second signal
cable

Figure 53: Recovery Line.

2.2.11.5 Cross Cable Strength Member

The Cross Cable Strength Member is 25mm Samson Amsteel-Blue rope, having an average strength of
100,000 Ibs. The rope is constructed with eye splices on each end for easy connection to the Spur

Lines and Signal Cable. The Junction Boxes are mounted to the Cross Cable Strength Member with
bushings that go through the rope to ensure that the boxes do not move during operation.

It is recommended that you monitor the splices of the Cross Cable Strength Member just as any other
rope. If excessive wear occurs it is recommended to replace or re-splice the eyes.

Splicing Instructions
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/

Cross Cable Strength Member

Figure 54: Cross Cable Strength Member.
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3.1

Software

Enter topic text here.

CNT-2 Marine Controller

The CNT-2 Marine Controller is a multi-threaded acquisition package that provides control and setup
of the GeoEel, provides various quality control tools, and ensures uninterrupted surveying and redundant
data storage.

Figure 55: CNT-2 Marine Controller display.

The program will:

Set up and configure Digitizers, display data and various QC windows, and write data to disk and/
or tape.

Keep track of survey parameters, allowing previous surveys to be continued with minimal setup.

Record and display a log of all shots, including file number, time, tape number, operator comments
and other pertinent information.

Display each shot as it is acquired. Multiple Shot windows can be opened to provide various
Views.

Display and optionally print a user-definable single-trace gather during acquisition.

Format data into SEG-D, SEG-Y, or SEG-2 and write to disk and/or other storage media during
acquisition.

Toggle between up to four tape drives, automatically switching between drives as tapes become
full Also can write to two tape drives at once, switching between pairs, providing an instant tape
backup.

Monitor shot time intervals and the energy on the time break hydrophone to ascertain proper
source operation.
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® Provide for minimum cycle times and maximum performance.

® Record external data from serial devices such as GPS, navigation, source controller, compasses
and depth transducers and display and store them in the SEG-D header associated with each shot
and in a separate serial log file.

® Display a real-time noise bar graph based on a user-selected portion of the shot record.

® Provide visual/audio alarms when error conditions occur during data acquisition.

3.1.1  PC Network Configuration

The Controller PC must have a dedicated Ethernet interface to connect to the Deck Unit. If the
Controller PC was supplied by Geometrics, this should already be configured. If not, you will need to
configure the network.

Using the Network Connections item in the Windows Control Panel, choose the connection to be
dedicated to the acquisition system. It is recommended that the only network protocol left enabled on
this interface is TCP/IP, as shown below:
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A Local Area Connection Properties 7] x|

General | Authentication I Advanced I

Connect uzing:

B Realtek RTLS139/810x Family Fast

Thiz connection uzes the following items:

U E Client for Microsoft Wetwarks

U .@ File and Printer Sharing for Microzoft Metworks
U .@ (oS Packet Scheduler
FInternet Protocol [TCRAP]

Inztall... | [ riratall Fropertiez

— Dezcrphion

Tranzmigzion Contral Pratacoldlntermet Pratocol. The default
wide area netwark. protocal that provides communication
across diverse interconnected nebworks.

¥ Show icon in notification area when connected
¥ Matify me when this connection has limited or no connectiviy

Ok, Cancel

Click on Properties to bring up the following dialog:
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Internet Protocol {TCP/IP) Propetties 7] x|

[3eneral

'ou can get |P settings assigned autarmatically it vour network, supparts
thiz capability. Othensize, you need to ask your network, administrator for
the appropriate [P settingz.

£~ Obtain an IP address autamnatically

—{% Use the following IP address:
IP address: [ 192 188 1 . 1

Subnet maszk: I 28R 2RR 8RO

Drefault gatewar: I

£ [btain DHE server address autamatically

—{% Usze the following DMS server addresszes;

Preferred DMS zerver: I

Alternate DMNS zerver: I

Advanced... |
k. I Cancel |

The IP address of this NIC must be set to 192.168.1.1, with a subnet of 255.255.255.0, as shown
above.

Using the CATS network cable supplied with the system, connect the Controller PC to the Ethernet
connection on the Deck Unit.

3.1.2 Power Up Sequence

If you are using tape drives, power these up first. Turn on the power supply to the Deck Unit. Next,
power up the Deck unit; this will in turn power up all the components in the Streamer. Do not start the
software until 30 seconds after powering-up the Deck Unit. You should see the current LCD stabilize;
this means that the Digitizer boards are finished booting.

Note: The GeoEel Digitizers were not designed to function in high temperature environments. If
you are powering the GeoEel while it is lying on deck or on the winch, they may overheat if left
on for an extended period of time in direct sun or if insulated by an Digitizer Float. This will
not damage the A/D electronics, but they may behave erratically and errors may be reported by
the CNT-2. If this happens, power down the GeoEel and allow the components to cool.

Start the software by double-clicking the GeoEel Controller shortcut on your desktop:
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GeoEel
Conkraller

Note: We highly recommend disabling all programs that might load automatically on boot-up
and run in the background, such as virus protection software. These programs will sometimes
take control of the network without warning. If this happens during data acquisition, shots may
be missed. Background programs can usually be seen in the lower right-hand corner;
2EBOHNEBAD 1:56rM Tuesday right-clicking and choosing “exit” or “quit” will shut them
down. These can be precluded from loading upon boot-up of the Controller PC by clicking on
Start and Run (in Windows Vista or later, access Run by typing “run’ in the text box that
appears after clicking the Start Menu), and then typing msconfig into the dialog box:

Run 2 x|

= Type the name of a program, Folder, document, or
Internet resource, and YWindows will open it For wou,

open: =]

Ik I Cancel | Browse, .. |

Press Ok to bring up the following:
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2 System Configuration Ukility 5[
General | SySTEM,INI | WIN.INI | BOOT.INI | Services | Startup |
—Skartup Selection
™ Mormal Startup - load all device drivers and services
"~ Diagnostic Startup - load basic devices and services only
¥ Selective Startup
¥ Process SYSTEM.IMI File
¥ Process WIN,INI File
V¥ Load Svstem Services
[¥ Load Startup Items
% Use Original BOOT.INI € Use Modified BooT ML
Launch Syskem Restors | Expand File...
(4 I Cancel Appli | Help |

Next, choose the Startup tab:
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3.1.3

2 System Configuration Ukility x|

General | SYSTEM.INI | WIN.INI | BOOT.INI | Services  Startup

Starkup Ikem Comrmand Lacation

CAProgram FilesiaTI ...  HELMVSOFTWARE Microsoftwindows Currentier, ..
Reader_sl "Ci\Program Filest\ado,,,  HELMVSOFTWARE Microsoft windowsh Currentyer, ..
isUspm "Cy\Program Files\Cam,.,  HELMVSOFTWARE Microsoft windows Currentyer, ..
is=ch "Cy\Program Files\Cam,.,  HELMVSOFTWARE Microsoft windowsh Currentyer, ..
S5Bkadupdate "Cy\Program Files\Cam,.,  HELMVSOFTWARE Microsoft windows Currentyer, ..
ReqistryConkroller "Ci\Program Files\Sca...  HELMVSOFTWARE Microsoft windows Currentyer, ..
GoogleDeskkop "Ci\Program Files\Goo,,,  HELMVSOFTWARE Microsoft windows Currentyer, ..
coApp "Cy\Program Files\Cam,.,  HELMVSOFTWARE Microsoft windows Currentyer, ..
os_heck, "Cy\Program Files\Mark,.,  HELMVSOFTWARE Microsoft windows Currentyer, ..

GoogleToolbarMatifier  C\Program FilesiGoog..,  HECLSOFTWAREMicrosofthwindowsCurrentyer, ..
PowerReqg Scheduler  Ci\Documents and Set,.. Startup
O msmsgs "Ci\Program Files\Mes,,,  SOFTWAREMicrosaft) Windows! CurrentYer sioniF.un

Enable Al | Disable Al |

(4 I Cancel | Appli Help |

Deselect all applications that are not needed while doing a survey. Future boot-ups will only
load the programs selected in the Startup list.

Auxiliary Programs Launched on Startup

Each in-water 8-channel Digitizer communicates with a program running on the Controller PC, called
the GeoEel Controller Interface (GCl.exe). These programs, in turn, communicate with the main
acquisition program, GeoEel.exe. One instance of GCl.exe is launched for each 8-channel Digitizer.
The programs are called GCI 1, GCI 2, and so on, and are visible in the system tool bar at the bottom
of the screen:

J I@ Geometrics Seismic C... GCL2 | GCI1 |

You may look at the GCI windows by clicking on their respective icons in the Task Bar. You will see
various messages logging the communication of this program with GeoEel.exe. An example is shown
below:
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IR

Commands  Yiew Help

NET DELAY BASE IS 0: 16:57:01.218

Command: hOl: 16:57:01.453

AUNNING GNET_SET_TIME - 16:57:01.71: 16:57:01.718
Command: u2l: 16:57:01.953

AUNNING GNET_SET_DATE - 05/07f2008: 16:57:02.250
Command: i0I: 16:57:02.453

System Ready 16:57:02.953

Command: ml: 16:57:02.953

Version number_iinyi 16:57:03.296

ADC Input ff, MUX Input fc 16:57:03.296
AUNNING GNET_RESETFIDS: 16:57:06.140
HUNNING GNET_UNARM — IDLE: 16:57:06.671
AUNNING GNET_MARINE: 16:57:07.203
AUNNING GNET_CLEAR_MEM: 16:57:07.734
DISARM: 16:57:08.265

Command: 1005121 16:57:08.265

Command: bll: 16:57:08.765

Command: y: 16:57:09.265

Command: s4l: 16:57:09.765

IDLE: 16:57:10.296

AUNNING GNET_SET ACTIVE: 16:57:11.296
Command: g11: 16:57:11.828

Command: o11ysrl: 16:57:12.328

Command: 02 1vi.l: 16:57:12.828

Command: 031%1'1: 16:657:13.328

Command: od1ypll: 16:57:13.828

Command: 051wl 16:57:14.328

Command: o61ym& L 16:57:14.828

Command: o71¥ldl: 16:57:15.328

Command: o81\1: 16:57:15.828

RUNNING GMET_SET_GAINSTYLE: 16:57:16.328
AUNNING GNET_SET NOISETHRES: 16:57:16.859

Ready I M| o

This window may be helpful in troubleshooting the system. The CNT-2 Controller automatically starts
and stops these programs.

3.1.4 Starting a Survey

The CNT-2 Marine Controller is an extension of the CNT-1, which has been powering our marine
seismic systems since 1996. It is a multi-threaded program that prioritizes safe data storage over all
else. Displays include:

¢ Survey Log window — Displays the following information in the operator’s log: shot number, date
and time, RS-232 data, operator’s messages, and data storage information.

¢ Shot window — Displays the current shot record.
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3.1.41

¢ Spectra window — Displays the current shot record in the frequency domain.

® Gather window — Displays a single-trace (common offset) gather. Selected trace may be
changed at any time. Gather is written to a file for off-line printing.

¢ Cycle Time/Source Energy window — Displays the time between triggers, and the rms energy
of each shot as measured by a user-selected (usually near-field) hydrophone. This window shows
at a glance if a shot was missed, or if the source(s) did not fire.

® Tape Status window — Shows the status of up to four tape drives, the amount of space left on
each tape, the status of each tape, and whether any errors have occurred.

® Real-time Noise window — Displays noise measured in user-defined section of the shot record
(usually the water column) in bar graph form. Continuously updated.

® Tension window — Displays tension on Tow Cable (if Tension Gauge module is installed).

When writing to tapes, data is buffered so that in the event of tape drive failure, acquisition can
continue uninterrupted until the problem is fixed, at which point the shot records are automatically
written to the tape in the proper order.

This section describes the CNT-2 Marine Controller on a menu item-by-menu item basis.

Note: GeoEel.exe must be run as Administrator.

Starting the software will bring up the initial configuration menu (the Tape Status or Tension and
Leakage Status may or may not be visible at this point):

¥l Geometrics Seismic Controller )

Open Configure Version

We’ll discuss the menus in order from left to right; however, note that the Configure menu will often
be the first one you will have to visit.
Open Menu

From the Open menu, you may do three things: open a new survey, open an existing survey, or exit
the program.
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¥l Geometrics Seismic Controller
Open Configure Version
MNew Survey Ctrl -+
Existing Survey G I
1 C:\LogFiles\A_Survey.0000.log
Exit

3.1.4.1.1 New Survey Menu

If you are starting a fresh survey, choose New Survey:

Bl Geometrics Seismic Controller

Open Configure Version

Existing Survey

1 C:\LogFiles\A_Survey.0000.log
Exit

New Log File x|

Survey Mame ITESI:_S urvey | Ok I

Cancel

Initial Line Murmber ||:|-| 200E —l

Iritial T ape Label 1M

The dialog box shown above is the first in a wizard that will prompt you for survey parameters such as
sample interval, record length, preamp gains, etc. We will discuss the various dialog boxes in more
detail in subsequent sections.

3.1.4.1.2 Existing Survey

If you wish to continue an existing survey, click on Existing Survey and choose the desired survey
from the list of surveys in the Logfiles folder:
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[ Geometrics Seismic Controller
Open Configure  Version

Mew Survey
Existing Survey

13
1 C:\LogFiles‘\A_Survey.0000.log

Exit

open 21|

Lack ir: IB LogFiles j - £ ER-

E] A_Survey, 0000, log
I'Té_"‘] refractionl.0000.log
[£] 5a5_Survey.0000 log
[£] 5C5_Surwey.0000 log
(B te<t.0000.l0g

File narne: Itest_EIEIEIEI.IDg | Open I
Filez af type: ISuwe_l,l Filez [* log) j Cancel |

A

Note: The Logfiles folder is automatically created in the root of the drive you install the CNT-2
Marine Controller on. For instance, if you install the software on the C: drive, the logfiles will
be located in C:\Logfiles. It is recommended that you copy a shortcut to the Logfiles folder
onto your desktop. This folder will contain parameter files and also the Survey, Navigation,
Depth, and Tension logs.

This allows you to pick up where you left off on a particular survey. Acquisition parameters such as
preamp gain, sample interval, and record length will be read from that survey’s parameters (.prm) file.
The Survey Log will be opened and appended to.

Note that the last four surveys opened are displayed in the drop-down menu itself; you may also open
an existing survey by choosing it from here if it is displayed.

3.1.4.1.3 Exit

Choosing Exit will close the survey and shut down the CNT-2 Controller. You can accomplish the
same thing by clicking on the X in the upper right-hand corner of the window. If you are using tape
drives, closing the survey may take a few minutes, as the tape drives may have to rewind, so please be
patient.
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Il Geometrics Seismic Controller

Open Configure Version
New Survey Ctrl+M
Existing Survey

1 C:\LogFiles\A_Survey.0000.log

3.1.4.2 Configure Menu

The Configure menu allows you to set up global parameters that cannot be changed during the survey
-- the survey must be closed and re-started in order to get back to the Configure menu. If you visit
the Configure menu, but make no changes, press Cancel to exit without being required to re-start the
CNT-2 Controller.

Il Geometrics Seismic Controller

Open | Configure Version

Ter: 202t

(kgfc Tape Drives Leakage: I 0
Serial Input

Serial Output

3.1.4.2.1 GeokEel

The first item in the Configure menu is GeoEel.

i Geometrics Seismic Controller

Open | Configure Version

[g:?c Tape Dmes[g Leakage: I 0
Serial Input
Serial Output
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oorciContimraton x
[ Enable &ux Channels

— Mative Group Interval—  —Warking Group Interval — Hydrophone
- ; @ ; :
15605 Geopoint Geometrics Solid
3125  AR2000
" E25 " Other
= 125 125
i~ 25 25
i~ GEC 80
[~ Manual Config

— Configure Digitizer [P — Depth Transducers

_ Enter zenial numbers, zeparated by cormmas:
Click on the button below ta rezet GeoE el

Serial Humbers: I

Reset Sheamer | [T Append Depths to Serial Data
Zero Offset

Enchic REHle Minimurn Depth M arirum Depth
IEI meters I'I 1] meters
Flezet Default Parameters | Cancel

¢ Enable AUX channels — Enables/disables auxiliary channels. AUX channels are contained in
the Deck Unit. The default number of AUX channels is 4, but you can record up to 8. To
enable more than 4 AUX channels, see Registry Settings in the Appendix.

* Native Group Interval — Refers to the hard-wired group interval of the GeoEel (GEC only
applies if you are using a GeoEel convertible with a third-party Streamer).

*  Working Group Interval — The GeoEel (as well as any third-party Streamer) can be digitally
reconfigured to a group interval larger than the Native Group Interval by setting a larger
Working Group Interval. Each doubling of the Working Group Interval halves the number
of channels. For instance, if your Native Group Interval is 6.25 and you set a Working
Group Interval of 12.5, the total number of channels will be halved, and channels 1-2, 3-4, 5-6,
etc. will be digitally averaged.

o Manual Config - If you would like to specify the Working Group Interval for each
section individually, you may do so. In order to do this, first click on the Manual Config
check box in the dialog. You will be asked to confirm this choice as shown below:
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Geometrics GeoEel x|

This setting is For specifying individual graup intervals for each seckion,
' Wou must change the registry vourself, howewver,
L
Are you sure you wank ko do Ehis?

Yes Mo

If you agree, the box will be checked:

ﬂ
¥ Enable Aux Channels

— Mative Group Interval—  —Working Group Interval - — Hydrophone
- i i+ i i
 15E2E G eopoint Geometric: Salid
3125 " AQ2000
= B25 ™ Other
125 ¥ 125
125 25
= GEC A0
¥ Manual Config

— Configure Digitizer [P — Depth Transducers

_ Enter zenial numbers, separated by commas:
Click on the button belaw to rezet GeoEel

Senial Murnbers: I

Reset Streamer | ™ Append Depths to Serial Data
Zeno Offset

Enable PCable | RiraEiee M aximum Depth
IU meters I‘I 0 mebers

Reset Default Parameters | Cancel

Click on OK to close this dialog box, and then the program will close.
Next, open the registry editor by choosing Start / Run in Windows, and typing "regedit".

Note: This operation should be undertaken only by those familiar with editing the
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registry. You can completely paralyze Windows by making the wrong changes.

= Type the name of a program, folder, document, or
Interrnet resource, and YWindows will open it For o,

21 x|

Open: |
Ik, I Cancel | Browse

fd

Browse to the HKEY CURRENT USER / Software / Geometrics Instruments keys, and

choose the Adq key, as shown below:

(& Reomtybdtor =0l x|
Filz Edt Vs Favorbes Help
= B My Comguter = | peame | Tre Duata -
-0 HEEY_CLASSES_ROOT Bl ) REG_SZ [l ot set)
=] HEEY_CURRENT LISER Hhsetos REG_[WORD Er 0000000 ()
B O Apclvens Eacatyps REG_DWORD 00000001 (1)
e i B tsperaogite REG_DWAORD: CDO00000 (0
G- Covaral Fanat B arcrisble REG_CWORD (reOCRE00 ()
I Erraranment - REG_SZ 1521681
= m.:;w ESEaselon REG_DWAORD CeD0OOT000 (ZBETZ)
e j ivton) EestoPestins REG_DWORD CeDO00001 (1)
G- Pribars &) Capactance REG_[WORD DDO00007E (120}
2 Sessionlrdomation ] ek Tages REG_EWORD QEDOD00000 (0)
() Software | S omparethorandfield REG_EWORD DreOOO00000 (2)
+ __l Bdobe ﬂDIdLFtIP REG_S2 192 16202
4 fwais Eoepthburst REG_EWAORD CDOOO0000 (3]
& ] Essaenipt Progean Settegs B OepthEensorfstehiov REG_DWORD 000000 ()
) Chasses Brepthsersors REG_SZ
# ) Commence ERoet oy REG_EMWAORD =00 (4)
£ Corel kPl REG_S2 ribeskFiles
& 1 Cryphige B DuslT apeiiroagMode REG_[rwiORD D000 (1)
= ] eDrawangs sl apwriestratled REG_DWORD C=DO0D0000 )
=l Geometnics Istnuments EendPosf P arsing REG_DWORD OO0 (550
=3 SlEams: REG_[WAORD Ce00O0 d (29)
— st - REG_pWORD X000 (0)
-_I-“HI! ﬂ-?-sm:m REG_[PWORD (kNN (10
33 Aot ﬂﬂyﬂwﬂ: REG_EPhCRD Do DDONES (3]
21 s L archConsole REG_DWORD D000 (1) _lﬂ
i o il | »
iy Compuiter IFKEY_CLRRENT_USER 5ot ik P

Under the Adq key on the left view, you will see listed Acql, Acq2, and so on. These are
keys corresponding to the first section of the Streamer, 2nd section, and so forth. Selecting

any of these will bring up the following:
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' Registry Editor =101 x|
Fie Edt Yiew Favortes Help
1 Commence 2 [ ame | Type | Data.
B0 Corel [ab](Def avit) REG_SZ {walue rok sat)
-] Cryptigo aBacPath REG_5Z C:\SeisDemal
[+ ] eDrawings J E¥]Mumchannels REG_DWORD Dx000000CE (8)
=] Geometrics Instruments
EHED ada
=] e |
' Acq2
] Acg3
0 Acad
— o
| | |a | 2
rm Computer{HKEY_CURRENT _LISER|SoftwarelGeometrics InstrumentsiadglAcgl v

On the right-hand window pane, you may double-click the NumChannels key and change
its value:

YWalue name:

INumEhanneIs

Yalue data: Baze
IE f* Hesadecimal
" Decimal

(] I Cancel |

The default value is 8, meaning there are 8 channels in this section (which is Geometrics'
standard). You may specify 1, 2, 4, or 8 channels. If you specify 1, then all 8 channels in
the section will be averaged together into a single channel. Entering 2 will result in the first
four channels being averaged into one channel, and the second four channels into a second
channel.

Then select any other Acg# key and change its NumChannels value to specify a different
grouping for other sections.

Once you restart the GeoEel.exe program, the settings used in the registry will take effect.
The Shot window will display the first channel of each section in blue. For example, if you
have 4 sections and enter 1 for the first section, 2 for the second section, 4 for the third
section, and 8 channels for the fourth section, the Shot window will look as follows:
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Geometrics Seismic Controller - [Shot Window] = |= ﬂ
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If you forget to select the Manual Config check box before making the changes in the
registry, you will get the following message when you start the GeoEel software:

Geometrics GeoEel x|

Reqistty not consistent,
It will be Fixed automatically,

Please re-start program

This will overwrite your changes in the registry with the default values, and you
will have to go through the above process again. This is tedious, but we expect this
feature to be rarely used. The program by default treats individual settings for the
Streamer section as an error, and it attempts to fix it. The Manual Config check box
overrides this.

Note: Hydrophone leakage, hydrophone capacitance, and analog performance tests
will all be adversely affected by these changes. For these test results to be accurate,
you must disable the Manual Configuration settings. To accomplish this, simply
uncheck the Manual Config box, press OK, and restart the software.
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e Hydrophone — If you have a liquid or gel-filled GeoEel, Hydrophone should be set to either
GeoPoint or AQ2000, depending on which hydrophones you requested in your Streamer
(most Streamers come with GeoPoint hydrophones). If you have a Solid GeoEkel, just click
Geometrics Solid. It is important that the correct model is chosen here to ensure proper
reporting of noise and the correct calculation of expected capacitance per channel. If you are
not sure, please contact Geometrics. Other only applies when you are using the GEC and a
third-party Streamer, and provides entries for Hydrophone Group Sensitivity and Expected
Capacitance.

e Reset Streamer — Pressing the Reset Streamer button will send a 250 ms pulse down the
trigger line, which will reset all the 8-channel boards in the Digitizers to an identical IP address
(192.168.1.254).

Note: Once a survey has been opened, the IP addresses of the Digitizers are locked.
This prevents accidental resets due to extraneous noise on the trigger line that might
occur during surveying. To unlock the Digitizers, you must cycle the power. Reset
Streamer will not work unless power is cycled first.

* Enable P-Cable — Pressing the Enable P-Cable button will display the following message:

Geometrics GeoEel ' =]

! L s there more than one digitizer per junction box?

Yes Mo |

Most often, there is only one Digitizer (one 8-channel Active Section) connected to each

Junction Box. If this is the case, press NO. This will prevent the Detect Sections step from
looking for additional Digitizers on the same Junction Box after it has found the first one, saving

significant time in initializing the system. Otherwise, press Yes.

Either answer will modify the dialog box slightly:
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Geocelconpguration x
[~ Enable &ux Channels LI

—Mative Group Interval—  —orking Group Intersal — — Hydrophone
~ : = . :
15695 [eopaint eometnics Solid
3125 " AQZ000
i~ B25 " Other
125 + 1258
{25 i~ 25
~ GEC " 80
[ Manual Config

— Configure Digitizer [P — Depth Tranzducers

_ Enter senal numbers, separated by commas:
Click on the button below to rezet GeoEel

Senal Mumbers: I

Resst Streamer | [ Append Depths to Serial Data
Lero Dffset

P-Cable Switch Order [ Enable 20 mode |

Minimumn Depth M aximum Depth
I IU meters I'l n meters
Manual Switch Setup | Fezet Default Parameters | Cancel

o P-Cable Switch Order — The CNT-2 software needs to know the order of the Switches
(Junction Boxes) on the Cross Cable. These numbers can be found engraved on the
Junction Boxes themselves, and double as the serial numbers. Type them in, starting on
the Starboard end, separated by a comma. This information will be written to the registry.

It is imperative that these are ordered correctly, or the traces from the individual
Streamers will be out of order.

Note: This step can also be accomplished in the Switch Tests module in the GeoEel
Tester utility. In fact, it is preferable, because the Switch order can be determined
automatically, eliminating the possibility of transcription errors.

® Detect Sections — This button will appear after a Streamer reset. When Detect Sections
is pressed, the Digitizers will be detected (based on their IP addresses of 192.168.1.254, see
above discussion of the Reset Streamer command) in their physical order on the network,
and assigned sequential IP addresses (192.168.1.3, 192.168.1.4, 192.168.1.5, etc.). Channels
are then numbered by the CNT-2 Controller according to the location of the Digitizer in the
Streamer or P-Cable array. For instance, the first Digitizer, 192.168.1.3, is set to channels 1-8.
The Deck Unit has a fixed IP address of 192.168.1.2.
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Note: If it is a P-Cable system, you must provide the P-Cable Switch order prior to
detecting sections.

Note: Holding the CTRL key down while pushing Reset Streamer will cause it to detect
sections automatically after resetting.

You will see the following messages during the process of detection and numbering sections.
Those in italics are P-Cable only.

o Looking for SPSU Comm Board - The computer is connecting to the Ethernet board on
the Deck Unit's main board stack.

o Preparing Cross Cable Switches - An RS-485 broadcast command is sent over the
AUX line to disable the Streamer Ethernet ports in all of the Junction Boxes to
prevent communications with the Digitizers.

o Making sure Cross Cable is Reset - The computer is attempting to locate components
with IP address 192.168.1.254, i.e., it is looking for Digitizers. If the Streamer ports
were disabled successfully (above), it will not be able to detect any Digitizers, which
is the idea. If Digitizers are detected, the preceding step will be repeated, followed
again by this step.

o Enabling Switch Position # - An RS-485 command is sent over the AUX line to
enable the Streamer Ethernet port in Junction Box serial # YYYY (IP address
192.168.30.XX, where XX = YYYY - 7100) so that communication with the first
Digitizer connected to that Junction Box can be established. You should see the
message "Found Switch # - Looking for Eels". This means it has found the
Switch it was looking for and will now look for a Digitizer(s) connected to that
Junction Box.

o Detecting A/D Module - It is looking for the next Digitizer (IP address 192.168.1.254) in
the network. When it finds one, you will see

* A/D Module # __ found. Then you will see one of the following:

® Failed to establish new IP address,

or

® [P changedto 192.168.1. OK.

In a 2D system, the Detecting A/D Module step will be repeated until no other Digitizers can
be found. In the case of a P-Cable, the messages Enabling Switch Position# __ and
Detecting A/D Module steps will be repeated until all Switches have been enabled and no
other Digitizers can be found.

Note: When this process has been completed, you should confirm that all Digitizers have
actually been detected by the software. The software does not have a priori knowledge
of their existence, so if they are not detected, the software assumes they do not exist.
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Note: Resetting the Streamer takes about 15-20 seconds, regardless of the number of
channels. The time required for detecting sections depends on the number of channels.
In general, each 8-channel Digitizer requires about 25 seconds to be detected and be

assigned an IP address.

Depth Transducers — These are optional and may be installed in your GeoEel (liquid-filled
only) or provided as separate modules (solid or liquid-filled). If so, you must enter the serial
numbers of the sections they are installed in or, in the case of a separate module, the serial
number of the module itself. In the liquid-filled case, the serial number can be found at one or
both ends of the section. Enter the 4-digit numbers with a comma in between, as shown below.
They should be entered in the order the sections/modules are placed in the Streamer, inboard
section first.

— Depth Tranzducers
Enter zenial numbers, separated by commas:

5erial Mumbers: |43??, 4380, 4379, 4378

v &ppend Depths to Serial Data

Zern Offset |

Minirum Depth M axirurm Depth

|5 meters IE meters

Append Depths to Serial Data — If enabled, and if you are logging serial data, depth readings
will be concatenated to the serial string before the string is written to the Survey Log and the
SEG-D header. For example, if you are logging NMEA strings from a navigation system, a
string containing the depth information will be appended to the navigation string, and the entire
string written to the Survey Log and the SEG-D header. The depth data will also be written to

the Depth Log.

Minimum Depth/Maximum Depth — If any sensor depth exceeds these limits, it will be
indicated on the depth sensor display. These limits can also be set from the Geometry Setup
dialog.

Depth sensors will be interrogated according to the settings in the Depth Sensor dialog box.
Depth information will be written to the following file: [drive]:\Logfiles
\[Survey Name.Line_Number].depth.txt.

Before deploying a system with depth sensors, you should calibrate them. Pressing Zero
Offset will bring up the following message:
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Geometrics GeoEel x|

I ,  Are you sure you want to set depth to zero?

Press OK to calibrate all depth sensors.

If it is a P-Cable system, there are depth sensors in the Junction Boxes, and the serial numbers
of these are the serial numbers of the Junction Boxes themselves. In addition, there is typically
a separate depth or depth/compass module at the tail of each Streamer. Best practice is to
enter the serial numbers from Starboard to Port and from fore to aft.

* Enable 2D Mode — This simply converts back to 2D mode, removing all references to the P-
Cable.

® Manual Switch Setup — This tool is for configuring the Switches themselves. This is
something that is normally set at the factory and you should NOT enter this module
unless you are on the phone with Geometrics Support. You will see the following
message:

Geometrics GeoEel x|

l i, Continue only under Geometrics Instructions!!

K I Cancel

3.1.4.2.2 Tape Drives

If you are using tape drives, open the Configure menu and choose Tape Drives:

© 2017 Geometrics, Inc. All rights reserved.



83

GeoEel / P-Cable Operator's Manual

Il Geometrics Seismic Controller

Open | Configure Version

GeoEel

Ten:
(kg e m
Serial Input

Serial Output

Leakage: I

[ Testfor Blank Tapes

o

o
= | |5
i)

1 1d3 FLUITSU M2438D IEI?I:I MEButes

2 |d4 FLUITSU M24880 |EI?EI MEButes

3 Macant IEI tBytes
4 Vacant |IJ tBytes

[rual T ape wihiting Configuratian
[ Enable Dual Tape "Wirite
& Group1-2then 34 Group 1-3 then 2-4

The CNT-2 Marine Controller will control up to four tape drives, automatically switching when tapes
get full or if a tape drive malfunctions. As mentioned earlier, SCSI tape drives must be turned on prior
to starting the Controller PC in order to be recognized. The above dialog box will usually display the
model name and number of the tape drive plugged into each port. Those ports not used will be labeled
as “Vacant”.

Note: Only SCSI ID numbers 2 through 6 may be used for tape drives. Each drive must be set to
a different number. Some systems may have a SCSI CD-ROM or hard disk attached, which will

occupy one of the SCSI IDs. Watch the screen when the CNT-2 boots, it should report the SCSI
ID of the CD-ROM or hard drive.

Note: The system searches for the first drive that is ready, starting with the lowest SCSI ID
number. Therefore, the system will normally toggle between the first two drives, even if more
are connected (unless dual tape write is enabled, see below). The other drives may be used in
case of a drive error on one of the first two drives.

Enter the amount of data in Mb to write to each tape before switching. When the amount of data
written to a tape reaches the amount specified, that tape will be automatically ejected and the CNT-2
Controller will automatically switch over to a new tape drive. If the specified amount is larger than the
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capacity of the tape, it will still switch automatically, and no data will be lost. The purpose of this menu
option is primarily to allow you to write less than the tape capacity if you so desire.

Note: If the amount of data specified exceeds the tape capacity, switching may take slightly
longer than normal. This is because the system must advance and actually reach the end of the
tape in order to realize that the capacity has been reached. In the interim, some data may be
buffered, and you may see messages in the Survey Log to this effect. This is not reason for
panic. Once the system does switch over to a new tape drive, all data that were buffered during
the switch will be written to the new tape in the proper order. Further note that this eventual
writing to tape may not be accurately reflected in the real-time view of the Survey Log, but if you
open the Survey Log in a text editor such as Notepad, you will see confirmation of this.

® Test for Blank Tapes — If enabled, the system will check whether there are data on the tape
prior to writing to it. If data is detected, you will be given the option to overwrite or append.

Note: Checking the Test for Blank Tapes box may result in delays during the tape-switching
process, as described in the note above. However, no shots will be missed.

Note: Since seismic data is so important, you should not rely solely on this program to check
your tapes. It may be fooled in some conditions. This feature is meant as a backup measure
only. The best thing to do is label each tape as it is ejected from a tape drive, set the write-
protect tab, and remove it from the acquisition room.

® Enable Dual Tape Write — If you have four tape drives plugged in, you may write to two
tapes simultaneously, creating an instant backup, and switching between tape pairs. Check
the box, and then define the tape pairs by clicking one of the radio buttons.

When in dual tape write mode, paired tape drives will operate in tandem. If one tape drive of a
pair malfunctions for some reason, forcing a switch to its counterpart in the other pair, both
tape drives will eject their tapes, and control will switch over to the other pair. This ensures
that all tape pairs have identical data content.

Press OKk to apply the settings and close the menu. You will be prompted to re-start the
software:

Geomektrics Seismic System ﬂ

@ Program musgt be restarted when configuration is changed.

If you have only visited the menu, and have not made any changes, close it by pressing the Cancel
button or by clicking on the X in the upper right-hand corner. Closing the menu in this manner will
avoid the prompt to restart.
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Note: It takes a few seconds for the CNT-2 Controller to completely shut down. If you try to
restart it too soon, you will see the following message:

Geometrics GeoEel |
' Conkraller is still running
. \Wait aukomatically and retry?

Yes Mo |

Just press Yes and it will automatically retry after 10 seconds. In general, it’s best to wait
about 10 seconds after shutting down before restarting.

Note: If the program was terminated abnormally, some threads will still be running in the
background and cause this message to be shown every time you start the Controller software.

In this case, you should shut down the system and re-start (Start / Shut Down / Shut Down
and Restart).

3.1.4.2.3 Serial Input

The CNT-2 Marine Controller has the ability to accept data on a serial port or via the LAN and write it
to the SEG header and the Survey Log. Most commonly this feature is used to log a navigation string.
To set this up, choose Serial Input from the Configure menu:

i Geometrics Seismic Conkroller

Open | Configure  Mersion

Wiiting ~ @eaEel I|
| I

"Writing File I |
Tape Drives Filez Left

Vacantm | 99393 Vacant [VACANT  Label| |
Serial Sukpuk

Wacant [ | 99999 Wacart [VACANT  Label| |
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Serial Input Parameters

™ Sting Input Enabled

—COM Part—

= COM1
¥ COmM2
i COM3
i COmM4

— Parity Bit——
" Even
" Odd
% Mone
O Mark

Baud R ate I SO0 j

Bute Size Ig Eerie]

ud il

Apply
— Stop Bits
= 1 Stop Bit :
Terminator
1142 Stop Bits (+ LF [0x04]
& B £ CR 040D)
" EOT (003

— Sernial Input Setup
¥ Stare One Sting
[ Only Log GG& Shings

IEI Custom Parzing [D [uze O or contack factany]

™ Concatenate Several Stings
¥ Usze GPS Sting for Shat Time

o

— Shot/File Mumber Comparizan
[~ Enable ShotéFile Mumber Comparizan Get a Seral String |

Columnz are delimited by spaces, tabz, gemicolons, or commas. I_I—
Enter the colurn number that contains the shot number

[f wour ztring iz not delimited by characters, but Start End

™ the shot number iz in a fixed position, enter the I_I— Iﬁ

ztart and end character pazition

e Serial Input Enabled — Check this box to enable serial input.

86

Unless you are using UDP input (see below), carefully set the transmission protocol to match
that of your serial (RS-232) device (i.e., GPS, navigation system, source controller).

o Set the COM port to whichever one the serial cable is connected to.

o Choose a Baud Rate from the drop-down list.

o Byte Size, Parity Bit, and Stop Bits are generally as shown above, and these are the

defaults.

Indicate whether the incoming string is terminated with a:

o Line Feed (LF, 0x0A)
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o Carriage Return (CR, 0x0D), or
o EOT (end-of text; 0x03).

Note: It is important to set this parameter correctly. If you don’t, you may not get any
strings at all. Always run a test prior to starting the survey.

Many systems will send several different strings in a burst, delimited by a CR, LF, or EOT.
o Store One String — Will store only the first string to arrive and ignore the others.
o Concatenate Several Strings — Will concatenate and store all of the strings in a burst.

If you are logging a navigation string, it is most likely some sort of NMEA string. There are
several different types, all containing different and overlapping data. The most commonly
logged version is called a “GGA”™ string. If you are running a full navigation system — GPS plus

a PC running NaviPac or other 3rd—party navigation software — you can generally specify
which string to send out the serial port or over the LAN. However, if you have just connected
a GPS unit directly to the CNT-2 Controller, you may not have any control over the type of
serial string, and in this case, it is common for the GPS unit to send many different varieties at
once.

o Only Log GGA Strings — Only GGA strings will be stored; others will be ignored. This
setting overrides the radio buttons above — it will not concatenate several navigation strings
if this option is enabled.

Normally, records are time-stamped (trigger time in header) based on the DOS clock. If you
are logging GPS strings, you can elect to have this DOS time replaced with UTC Time, which
is included in most if not all flavors of GPS strings. This is generally recommended.

o Use GPS String for Shot Time — DOS trigger time in record will be replaced with UTC
Time from GPS string.

Note: Regardless of the SEG format you choose for the data, the first 96 characters are
also written to the Survey Log, next to the appropriate FFID (shot file name, such as
1437.8SGD) generated by the CNT-2 Controller. The entire string is written to a file
named [drive]:\Logfiles\[Survey Name.Line Number].Nav.txt.

Custom Parsing ID — Contact the factory if you have special parsing needs.

Shot/File Number Comparison — When using a navigation system and/or source controller
to trigger the system, it is common for a sequential “shot number” to be generated. This can
generally be included in the serial string. If it is, it can serve as a useful QC tool to detect if
the seismograph fails to trigger when the source is fired, or if the seismograph triggers on its
own between firings of the source. The CNT-2 Controller generates an automatically-
incremented FFID# for each shot file (the FFID# is the file name of the shot record). So long
as the recording system and trigger source stay in sync with each other, the difference
between these two numbers should stay constant. If they change, something failed to fire or
fired out of turn. Enabling the Shot/File Number Comparison feature causes this difference
to be calculated each time a trigger is received. If the difference changes, an alarm will sound
(if enabled; more on alarms here).
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For this comparison to take place, the CNT-2 Controller must be told which number within the
received serial string represents the shot number. There are two ways to do this. Send a
string to the CNT-2 Controller from your peripheral device. Then press the Get a Serial
String button, and the string should be displayed in the window:

— Shot/File Humber Companzan

¥ Enable Shot/File Mumber Comparisan Get a Serial String |

Colurnniz are delimited by zpaces, tabs, semicolons, or commas.
o Enter the colurnn number that containg the shot number I 10

[f wour ztring iz not delimited by characters, but Start End

™ the shot number iz in a fixed position, enter the I_ I_

start and end character position

1 2 3 4 ] E|F18] 9 [ 10
$GPGGA[T64015.26(3800.634328| N |12300.000000(%/ 2|04 |04.63 (00023

4 | b

-

-2

If the string is delimited with one of the delimiters the CNT-2 recognizes — space, tab,
semicolon or a comma — then it will be divided into numbered columns as shown above. Click

the upper radio button, identify which column contains the shot number, and enter that column
number in the box.

If the string is not delimited, or delimited with characters other than those listed above, then
click the lower radio button, and count characters from left to right to determine the beginning
and ending positions of the shot number. Enter these in the boxes to the right:

— Shot/File Mumber Comparizon

¥ Enable Shot/File Mumber Comparisan Get a Seral String |

Colurnnz are delimited by zpaces, tabs, semicolons, or commas. I—
- Enter the calurmn number that containzs the shot number

[f wour string iz not delimited by characters, but Start End

¥ the shot number iz in a fixed position, enter the I_ I_
gtart and end character pozition ot .

1
FGPGGEATEINT £ 26:38000E34 328 M 1 2300, 000000 20404, 69:00023,

Kl | 2l

3.1.4.2.4 Serial Output

The CNT-2 Controller can also output a serial string for logging on a peripheral device, such as the
navigation computer. Choose Serial Output from the Configure menu:
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Il Geometrics Seismic Controller

Open | Configure Version
T GeoEel
(kg fcl Tape Drives | eakage: I 0

Serial Input

Serial Output Parameters

Baud R ate I - I
v Serial Output Enabled 3600

Byte Size Ig Ll

i3

—COk Puort — Parity Bit—— — Stop Bitz
 COmMi " Ewen £ 1 Stop Bit
" Com2 " Ddd £ 11/2 Stop Bits
' COM3 &+ None e
k k
 COM4 " Mark ERRLE
— Serial Dutput Format
" 00 Compatible i SEISMET P7HEAD

As in Serial Input, you must set the transmission protocols to match the peripheral device you are
communicating with.

There are two formats to choose from for the output serial string.

® Oyo Compatible format. This format writes the FFID#, tape number, and number of active
channels. Each field is right-justified and is 7 characters wide. The string is terminated with
CRLF (0x0D 0x0A).

Example:

1 101 60

* SEISNET P7HEAD format follows the P7Header format. This string is terminated with LF
(0X0A).

Example (all on one line in reality):

HDR 0000 195LOG 01200075DATE01210011TIME01340008UNIT01460001
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REELO01510009FILE01610011SHOT01730005BUF 01800001 TAPE01830013
40938 2 101 4 4

Note: You may enable Serial Input and Serial Output at the same time, but you must use
two separate serial ports.

3.1.4.3 Version Menu

The Version menu displays the software version information, along with phone numbers and contact
names for technical and field support:

i Geometrics SElsmlc Controller

Open Conﬁgure Version

Tenszion: I %u
ko rois) Leakage: I 0

Geometrics Geokel . x|

Geometnics Geok el Yersion 5.7EE
Copyright & 1997-2017

Geometrics

2190 Faortune Drive
San.Joze, CA 95131, USA
Fhone [408] 954-0522
Fax [408) 954-0902

Technizal Suppart: support@gecmetnics. com
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3.1.4.4 Displays
B Geometrics Seismic Controller (2] x|
Setup View Window Acquistion Display/Print Alarms TestingiQC HotKeys Help
Wiiting File I Wiiting File [ T
' Fies Lot ' et [ 48T7.0 e 0
Wacant [VACANT — Label| [ 99539 Vacant [VACANT  Label| | [ 59333
Wacant [VACANT | abel [ | 98359 vacant [VACANT  Lahel [ |
—loix| ol
Sample Interval 0.063 msec, Record Len 0.128 Sec, Delay 0.000 Sec,
Filters: FILTER QUT, FILTER OUT
Active Channels 1 - 8
Preamp Gain Style is setto ALL 0 dB. DC Coupled
New Noise Params Transconductance 20.000000 Thresholds 9.000000 3.000000
Saving to tape - Next File Number is 1 - SEG-D Rev 1 8058 Format
JRT=TES] [ 8 ol Tme ] Gun Encray window ‘ =101 %]
ec
10.00
.00
10.00
Bar
loix| =T
Iof
2000
1000
g 11:30:00 12:00:00 12:30:00 13:00:00
B Spectrawindow B | shotwindow =10) x|
DISARMED: [SHOT: AGC [GATHER 1: AGC
Ds 2

After you have started a new survey or opened an existing one, you will be presented with the Main
Program screen (above). The main menu items are across the top, followed by the Tape Status and
Leakage and Tension windows. There are seven graphics windows shown on the main screen.
They are: Shot window, Spectra window, AUX Channels window, Survey Log window, Gather
window, Noise window, and Cycle Time/Source Energy window. If you have depth sensors and
have activated them by entering their serial numbers in the GeoEel Configure menu, you will see a
docked window showing the output of each sensor. You will also see a color-coded indication of the
ready status of the system (red for disarmed, green for armed). Finally, a status line is shown at the
bottom.

The first thing you should do is arrange the windows to fit your needs. The Tape Status and Tension
and Leakage displays are “docked” windows. A docked window may be disconnected from the main
frame by double-clicking on a blank area, as shown by the cursor arrow below:
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e xl
writing File I | WwWiriting File I |

Files Left Files Left
Vacant [VACANT  Label| | | 99939 Vacant [VACANT  Label| | | 93939
Wacant [VACANT Label | | | 99399 Valt [VACAMT  Label| | | 99399

It may then be positioned anywhere you please. It can also be removed by pressing the X in the upper
right-hand corner. To bring it back, visit the View menu.

The Depth Sensor display will appear automatically if their serial numbers are entered in the GeoEel
configuration menu. This display cannot be removed; but it can be moved to the top, bottom, or sides
of the screen.

Some of the displays may not be desired during surveying; if so, you can minimize them to save space.
If you need more than four active, you might want to consider using two or even three monitors.

Note: The windows will be restored to their previous configuration when you re-start the CNT-2
Controller.

Note: Right-clicking in any of the graphics windows above will bring up a display parameters
menu for that window:

E'A_Surver.l]l]l]l].lug ) =10l =]
Restarting Survey at Line 0000

Sample Interval 0.063 msec, Record Len 0.128 Sec, Delay 0.000 Sec,

Filters: FILTER OUT, FILTER OUT

Active Channels 1 -8

Preamp Gain Style is setto ALL 8 dB

Preamp Gain Style on Aux is setto ALL 8 dB

Mew Moise Params Transconductance 20.000001 Thresholds 9.000000 3.000000

I Not Saving Data 1!

Display Setkings

We will now discuss in detail the main menus and sub-menus. In the course of this, we will describe
each of the displays mentioned above. These descriptions can be found primarily in the discussions of
the View and Display/Print menus, where we describe the user-selectable display parameters.

3.1.4.5 Survey Setup Wizard

As mentioned earlier, choosing New Survey in the Open menu results in a series of prompts. Each is
described briefly below; a full discussion of each dialog box can be found in the next section.
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{Prompt} New Log File

Mew Log File

Survey Mame ITest_S urvey

C |
[ritial Line Murmber |2393 i

Iritial T ape Label 1M

il

Provide a Survey Name. This will be the root name given to the ASCII Survey Log file and all
associated parameter files for this survey.

The Initial Line Number will be written to the Survey Log. This parameter can be alphanumeric and
up to 15 characters. This will also be part of the Survey Log file name.

For the above Survey Name and Initial Line Number, eight files will be created under <drive>:
Logfiles:

® Test Survey.2393.log — ACSII Survey Log.

® Test_Survey.2393.Gatherl.dat — Common-offset gather file — Geometrics-proprietary format
(up to two additional Gather windows can be opened; their extensions will be “Gather2.dat” and
“Gather3.dat”).

®* Test_Survey.2393.Gatherl.SGY — Common-offset gather file — SEG-Y format (up to two
additional Gather windows can be opened; their extensions will be “Gather2.SGY” and
“Gather3.SGY™).

® Test_Survey.prm — Survey parameters such as record length, sample interval, gains, etc. (binary
format).

® Test_Survey.2393.Nav.txt ASCII navigation data log (only if Serial Input is enabled; will be
empty if no GPS string is detected).

® Test Survey.2393.Depth.txt ASCII depth data log (only if Depth Sensor serial numbers are
entered in the Depth Transducers Serial Numbers line).

® Test Survey.0000.ten Tension logging parameters (binary format, only if Tension Gauge is
detected).

® Test Survey.2393.Tension.txt ASCII Streamer tension log. (will be empty if no Tension Gauge
is detected).

® Test Survey.2393.trg Trigger parameters log (binary format).

If you are writing to tape, the Initial Tape Label will be written to the Survey Log and incremented
automatically each time the system switches to a new tape.
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Note: If you type in a New Survey name that already exists, you will see the following message:

Geomekrics Seismic System ) ﬂ

C:hLogFileshT est_Surven 2333 |og
- Thiz file already existz

Feplace exizting file?

o_|

Choosing Yes will cause the existing Survey Log file to be overwritten and irretrievably lost.

{Prompt} Sample Interval/Record Length

Sample Interyal /Record Length ) ﬂ

—Sample Interval—  Record Len |3 Sec
 0.0R2 ms T
Delay ID Sec ﬁl
0125 ms
0250 ms
&+ 0500 ms
1,000 ms
2000 ms

Set your Sample Interval, Record Length, and (if desired) a water-column Delay.

{Prompt} Active Channels
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=
End Channel qu

Start Channel

Dizable Channels I

—

Cancel |

Set the range of active channels by setting a Start Channel and an End Channel. This can be a
subset of the total number of channels. You may Disable Channels within the channel range by
typing in their numbers separated by commas or dashes.

{Prompt} Preamp Gains

x

— Drata Channels

" AlDdB
&+ A2 de
 Al18 dB
Al 30 dB

 all42 dB

i~ Taper

R adii are zpecified in SECTIOMNS

0 dB Radius IU 5
8 dB Radius |5
18 dB Radiuz |'||:|

30 dB R adius IElEIEIElElEI

MOTE: If the Taper Gainzs style iz selected, channels
outzide 30 dB radiuz are 42 dB.

Cancel |

— &Ll Channelz

 al0de
o+ Al8de
 Al18 4B
Al 30 dB

Al 42 4B

Set the preamp gains for your data and auxiliary channels.

{Prompt} Noise Parameters
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Moise Parameters

Peak Maise Threshald I-m_ ubar Lancel |

MHoize Low Cut Freguency IB Hz

ok

x|

96

Set the Peak Noise Threshold and the Noise Low Cut Frequency. This is the filter that will be
applied to the record prior to calculating and displaying the noise. If the threshold is exceeded, an

alarm will appear (if enabled).

{Prompt} Storage Parameters

Storage Parameters

¥ Saveto Tape Tape Mumber 100

Cancel

W Save to Digk D,WE||;; -| Path |C:41000

[~ SavetoDisk 2 Drivelg; vI Path I

¥ Usze Line Mumber as Subdirectony

Mext File Murmber |55
|1

File Murmber |ncrement

File Format

id
M

" GEG-2
% SEG-D
" SEG-Y
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Enter the storage parameters for your survey, including storage media and SEG format. If you enter a
path that does not exist, the following message will be displayed:

Geometrics Seismic System ﬂ

- Path does not exist, would you like to create a new
directony?

o

ﬂc.|

Pressing Yes will cause the path to be created.

{Prompt} Operator Log

Operator Log El

Lag Item Client namel

Drezcription I

Log [tem | D ezcription -
Client narme

Job Nurmber

Weszel Mame

Area s
Line Murmber

Project Title

Line Bearing

Offzets
Dezcription of Bef. Paint [eqg...
Fef. Point ta Stem [in m.]

Tow Point to Source [in m.] -
1| | 3

[nzert tove Lp

Delete b ove Down Drefault Template | Kk, I Cancel |

Customize and fill in the Operator Log as necessary.
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Note: All of the above dialog boxes can be accessed independent of the wizard, and are
discussed in detail beginning here.

3.1.4.6 Detailed Discussion of Main Menu Iltems

The main menu bar is displayed below:

8l Geometrics Seismic Controller

Setup Wiew  Window  Acquisition  Display/Print  Alarms  TeskingfQC  Haotkews Help

We will discuss the contents and functions of each item, working from left to right.

3.1.4.6.1 Setup Menu

i Geometrics Seismic Controller - [Shot Window] ] ] |
5| setup View Window Acquisiion Display/Print Alarms Testing/QC HotKeys Help =] x|
Wi  Storage Parameters Wiiting File I [

Read Disk . Files Left Files Left
Vat  Eject Tape CirlE 99999 Vacant [VACANT  Label] | | IEEEEE]

Var Trigger Setup

QC Data Storage | 99999 Vacant [VACAMT  Label| [ S

Edit Operator Log

Setup End Of Line Actions
Start New Line

Close

3.1.4.6.1.1 Storage Parameters

The first item in the Setup menu is Storage Parameters:
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i Geometrics Seismic Controller - [Spectra Window]

E Setup  Wiew ‘Window Acquisition  DisplayfPrint  Alarms  TestingfQC  Hotkeys Help

Wi 5 I "Wwriting File I |

Eject Tiape k ChHHE  FilesLeft Files
War  Trigger Setup | 93939 Vacant [vACANT Label| | EE
Vat  Edit Operator Log  [[99399 Vacant [VACENT  Label] | S

Setup End OF Ling Ackions
Skart Mew Line

Close
Storage Parameters El
s
[+ Saveto Tape Tape Mumber 100 _
Cancel |

¥ SavetoDisk  [iye ||:; vI Path IE:"CI oaa
[T SaveloDisk 2 Diive m Path I

¥ Use Line Mumber az Subdirectony

=l
=

et File Hurmber |55
|1

File Humber |ncrement

File Farrnat
" SEG-2
&+ SEGD
" SEG-Y

Save to Tape — Enables write to tape. The CNT-2 Marine Controller supports most SCSI-
based tape drives such as 3480, 3490, 3590 3592, DLT, Ultrium, etc.

Tape Number — This will be the beginning tape number and will be displayed in the Tape
Status window. This number will be automatically incremented by one each time control
switches to a new tape drive. The tape number that each file is written to will be written to the
Survey Log.

® Save to Disk — Enables write to disk. This may be an internal IDE or SCSI drive, external

SCSI or USB drive, local RAID storage system, or NAS.
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® Drive — Choose a drive to save your data to.

® Path — You can either choose a path from the drop-down list or type in a new one. If you
enter a new path, you will see the following message:

Geometrics Seismic System ﬂ

= Path doez not exist, would you like to create a new
1 directary?

o_|

Press Yes to create the new path.
Note: Only top-level sub-directories from each drive are available in the drop-down list.

® Save to Disk 2 — Enables writing to a second hard drive. You may write to two hard drives
simultaneously, but you may not use the same path.

Note: You may also write to tape and disk simultaneously.

® Use Line Number as Sub directory — Creates a second-level directory within the main path
automatically, and the name of the directory will be the same as the current Line Number. A
new secondary directory will be created each time the Line Number increments. This allows
you to store the data from each line in their own specific directories, named after the line
numbers themselves.

Note: Line number must be numeric.

® Next File Number — This must be a positive integer and can have up to eight digits. This will
be the FFID# of the next file saved.

® File Number Increment — The FFID# will be automatically incremented by this value, which
may be any non-zero integer.

Note: If you enter a negative value, be sure that the Next File Number is large enough
that the file number itself will not go below I before you finish your survey line. Non-

positive file numbers are not allowed, and will result in the software assigning positive
file numbers in the following fashion: 3, 2, 1, 99999, 99998, 99997 ....

®* SEG-2/SEG-D/SEG-Y — The CNT-2 Controller supports these three most popular SEG
formats. Which format you choose depends on the storage medium, whether you plan to
integrate navigation data into the header, and compatibility with the processing software to be
used.

Note: If Promax will be used to process SEG-D data, please see the section on Promax

Compatibility in the Appendix.
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Note: If you wish to integrate serial data into the file header, you must record SEG-D or
SEG-Y format. SEG-2 does not support this feature. Regardless of which tape format
you write, the GPS string will be written to the Navigation Log. Both are found in the
Logfiles folder.

3.1.4.6.1.2 Read Disk

il Geometrics Seismic Controller - [Shot Window]

5 setup Vview Window Acquisiion Display/Print Alarms Testing/QC Hotkeys Help

Wwii  Storage Parameters “riting File I |
m Files Left Files
War  Eject Tape izt H-E I 99333 ‘Yacant I"-.-".-'i'-.E.-'i‘-.NT Lal:-ell | I 99
Tri Setu — —
AN e [ 95555 Vacant [VACANT  Label] | EE

QC Data Storage

Edit Operataor Log

Setup End Of Line Actions
Start Mew Line

Close

The Read Disk command will read in and display, in the Shot window, any shot record. It is identical
to right-clicking on an Optional Shot Window.

3.1.4.6.1.3 Eect Tape

i Geometrics Seismic Controller - [Spectra Window]
] Setup  View Window  Acguisition  DisplayfPrint  Alarms  TestingfQC  Hotkeys Help

Wi Skorage Parameters Writing File I |
R e

WYat  Trigger Setup 93399 Vacant I"-.-".-'-‘-.E.-’-\-.NT Lahell | Iﬁ

Yat  Edit Operator Lag  [[99399 vacant [VACENT  Label] | I

Setup End OF Line Ackions
Skart Mew Ling

Close

The Eject Tape option is useful on rare occasions when a tape drive gets into a state where it does not
respond to a push of the EJECT button on the drive itself. This condition can often be overridden by
choosing Eject Tape from the Setup menu.

Note: The Eject Tape command can also be executed by pressing CTRL+E simultaneously.

© 2017 Geometrics, Inc. All rights reserved.



Software 102

3.1.4.6.1.4 Trigger Setup

il Geometrics Seismic Controller - [Spectra Window]
") Setup  Wiew ‘Window Acquisition  DisplayfPrint  Alarms  Testing/QC  Hotkews  Help

Wi

War

Starage Parameters "wiiting File I |

Eject Tape CErl+E Filez Left File=
EITET S| | 5 Ve G L] e

EditOperator Log  [[99389 vacant [VACENT  Label] | [

Setup End OF Ling Ackions
Skart Mew Line

Close

Trigger Setup

[T Enable automatic tigger OK

100 Tirne: [

[T Enable source output

IEI Source delay [mz)

[T Continue shocting while disarmed

&pply

il

Cancel

The GeoEel can be set up to trigger itself and optionally, the source, based on time.

Enable automatic trigger — Check this box if you wish the system to trigger itself (as
opposed to being triggered by an external device such as a source controller or navigation
system). Set the time between triggers in ms.

Enable source output — Check this box if you would like the GeoEel to trigger the source as
well as itself.

Source delay (ms) — If the above is enabled, and you would like to delay the source relative
to the GeoEpel trigger, indicate the delay in ms. The source trigger will lag the system trigger
by this amount.

Continue shooting while disarmed — If this box is checked, the system will ignore the ARM/
DISARM command (F1 key). This is only recommended for troubleshooting purposes, and
should be disabled during surveying.

Note: The Time (ms) value in the above dialog box must be at least 100 ms greater than
the record length. It will automatically revert to this if you set it to a smaller value. For
instance, if your record length is 2 seconds, and you set a Time of 2000 ms, it will revert
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to 2100 ms when you press OK or Apply.

3.1.4.6.1.5 QC Data Storage

il Geometrics Seismic Controller - [Shot Window]
B Setup View Window Acquisiion Display/Print Alarms Testing/QC Hotkeys Help

wihi  Storage Parameters "adriting File I |
Read Disk Files Left Filez
“Yai  Eject Tape ikt HE I 99999 “Yacant I"-.-".-'l'-.lf.-'-‘-.NT Lal:-ell | I 99
Tri Sety |
e [ 99998 Vacart [VACANT  Label] | EE

= oce=c e

Edit Operator Log

Setup End Of Line Actions
Start New Line

Close

| IP Address

I Dhirectary

e AC Time Span [mz]

Cancel |

[ Enable

This feature allows you to write a user-specified segment of a SEG-Y file to a separate directory for
QC purposes. The name of that file is then sent via a UDP socket so third-party QC software can
open the file and read the data. It is especially handy for real-time positioning of a P-Cable using first
breaks.
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3.1.4.6.1.6 Edit Operator Log
i Geometrics Seismic Controller - [Spectra Window]
m Setup  View Window  Acguisition  DisplayfPrint  Alarms  TestingfQC  Hotkeys Help
T Storage Parameters "WwWriting File I |
Eject Tiape Zhe[+E Filez Left Filez
Wac  Trigger Setup 39939 Vacart [VACANT  Label| | EE
99999 Vacant [VACANT  Label| | EE

5Ol ——
o 40

Setup End OF Line Ackions
Skart Mew Ling

Close

Operator Log

Log [tem

Clignt hame

Drescription I

Log [tem | D ezcription

Clignt name
Job Number
Wezzel Mame
Area

Line Murmber
Project Title
Line Bearing

Offzets

Dezcnption of Ref. Point [eg...
Fef. Point ta Stem [in m.]
Tow Point to Source [in m.]
+|

-l

|nzert tove Lp

Delete tove Down

Drefault Template | k. I

Cancel |

The Operator Log is a fully-customizable, optional template that you can choose to fill out at the
beginning of the survey and edit at any time during the survey. When you open a new survey, it is one

of the dialog boxes presented by the wizard.

The Log ltem column is fully user-definable. If you wish to change an existing item, just click on it and

then type the new name in the box for Log Item at the top. Clicking off of it will enact the change.
Use the Insert and Delete buttons to add and remove lines, and use the Move Up and Move
Down buttons to move lines relative to each other. Pressing the Default Template button will load

the default log.
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To fill in the Description column, click on the Log ltem you wish to describe, and then type in the
description in the Description box at the top.

Pressing Ok will close the window and write the Operator Log to the Survey Log.

3.1.4.6.1.7 Setup End-of-Line Actions

il Geometrics Seismic Controller - [Spectra Window]
") Setup  Wiew ‘Window Acquisition  DisplayfPrint  Alarms  Testing/QC  Hotkews Help

Wi Skorage Parameters wiriting File I |

Eject Tiape Zhe[+E | Files Left File=
Wat  Trigger Setup I 99399 “acant I"-.f.-'-‘-.E.ﬂ-.NT Labell | Iﬁ
Wat  Edit Operator Log  [[99389 Vacant [VACENT  Label] | [

Setup End OF Line Actions k
Skart Mew Line

Close
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x4
C'o The Fallowing ‘when & Line | Ended:

File Mumbering Autaratic Printing
[~ Rewverse counting direction [~ Frint first gather window
IEIEIEIEIEI Starting file number when counting dovn [ Frint cycle time / source energy window
— Moize Testz — Moize Analysiz
" Always Do Noise Test ™ Alwaps Print M oise Analysis

. - : : ]
@) Frompt to Print Moize Analyzis

O e (BTN s Tt i+ Mever Print Maoize Analysis

— MNoize Recaord — If Drata Saving Enabled
™ Always Print Moize Test Fecord % Alwaps Save Moize Test Fecord
= Prampt ta Print Moize Test Record " Prompt to Save Moise Test Record
& Never Print Moize Test Record " Mever Save Moise Test Record

Offzet Caomrection
™ alwayz Fun Offzet Comrection

¥ Prompt To Run Offset Comection
" Mever Bun Dffset Comestion

Cancel |

Whenever you start a new line (discussed below), you automatically end the current one. The above
menu allows you to determine what happens when the current line is ended and a new one is started.
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Reverse Counting Direction — This reverses the sign of the file Increment each time you
change lines. If you are doing a serpentine survey of multiple lines, this will ensure that the file
numbers increase in the same direction on all lines, which is what some practitioners prefer.
Be sure that the starting file number is large enough that it won’t go to zero when counting
down. Non-positive file numbers are not allowed, and in this eventuality the software will
assign positive file numbers automatically.

Print First Gather window — The Gather (or Brute Stack, if it exists) can be set to print
automatically when a new line is started. Note that this only applies to Gather window 1.

Print cycle time/source energy window — Like the Gather, this window can also be printed
automatically when the line ends.

Always/Prompt For/Never Do Noise Test — If you elect to do a noise test (either
automatically or via prompt), a noise record will be taken, the record will be analyzed, and the
results written to the Survey Log.

Always/Prompt to/Never Print Noise Analysis — If you do a noise test, you can have the
analysis printed automatically in addition to being written to the Survey Log.

Always/Prompt to/Never Print Noise Test Record — Likewise, you can print the noise
record itself (from which the analysis was made).

Always/Prompt to/Never Save Noise Test Record — In addition to printing, you can save
the noise test record to your storage media. Note that this only applies if Save to Disk or
Save to Tape is enabled in the Storage Parameters dialog box. Noise files will be labeled
as such in the Survey Log, but they are not given special file names and they are saved to the
same location that your data is being saved to.

Always/Prompt to/Never Run Offset Correction — Of all of the things you can
automatically do at the end of a line, this is probably the most useful. The offset correction
only takes about 30 seconds or so and is generally a good idea — it will remove any DC offset
that might have drifted in during the line. The following dialog box will be displayed during the
correction:

x

K,

Cancel

setting up gain 1/10
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3.1.4.6.1.8 Start New Line

You can start a new line at any time in the survey. Depending on the settings discussed in the previous
section, you may be prompted for various actions.

i Geometrics Seismic Controller - [Spectra Window]

] Setup  View Window  Acguisition  DisplayfPrint  Alarms  TestingfQC  Hotkeys Help

Wi Skorage Parameters Writing File I |

Eject Tiape Zhr|+E | Files Left Files
Wat  Trigger Setup l 93399 Vacant I"-.-".-'-‘-.E.-’-\-.NT Lahell | Iﬁ
War  Edit Operator Log ~ [[99393 Vacant [VACENT  Label| | I

Setup End OF Line Ackions

a0

Close

Geometrics Seismic System ﬂ

» 4 Doypouwant to close the previous line and save the
\'.:/ gathers?

ez Mo | Cancel |

The difference between a yes and no answer here is whether or not the SEG-Y gather files are saved
(the proprietary-format files are always saved). The previous line will be closed either way, and the
end-of-line tasks discussed in the previous section will be performed. If you don't want to close the
line, just hit Cancel. Otherwise, you will be presented with the following:
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Mew Line Number x|

Previouz Ling Mumber 1

M Line Murnber |2

Starting File Mumber I‘I o
File Mumber Increment |1

] I Cancel |

New Line Number — A new Survey Log will be started having the same root name followed
by the new line number. For instance, in the wizard we set a File Name of Test Survey and
an Initial Line Number of 2393. The resulting Survey Log file name was
Test_Survey.2393.log. Putting in a New Line Number of 2394 would result in a new Survey
Log file named Test_Survey.2394.log.

Starting File Number — You may reset the Starting File Number within this dialog box.
This is the same as the Next File Number setting found in the Storage Parameters menu.
It is repeated here for convenience in the event that you wish to begin a new series of FFIDs
commensurate with the beginning of a new line.

Note: If you close a line accidentally, you may read it back in and continue. Shut down
the program, restart, click on Open>>Existing Survey, and read in the appropriate
Survey Log file.

Note: Some practitioners like to increment the line numbers but use the same FFID
numbers over and over. For instance, after completing a line from south to north,
beginning with FFID 1001 and ending with 2500, you might wish to start the north end
of the next line with FFID 2500 and decrement (by setting a File Number Increment of -
1) back down to 1001 as you move south. This is fine if you are writing tapes — tapes
don’t care if you write the same file name multiple times. However, if you are writing to
disk, there will be file name conflicts. If you wish to work in this manner while writing to
disk, we recommend that you create a separate folder for each line. This can be done
manually or automatically. Reversing the shot number increment can be automated by
checking the Reverse Counting Direction box in the Setting End of Line Actions dialog
box. Note that if there are file name conflicts, data will still be saved — no files will be
overwritten. A message will be recorded in the Survey Log that a duplicate file name
was used, and a prefix will be added to the file name prior to saving.

Note: If you choose to work in the fashion described above, decrementing the file name
as you return to the “low” end of the line, choose an initial file number for the low end
that is high enough that there is no chance of the file number going below 1 on the
return trip. If you do not do this, the software will assign new file names starting with
99999 after 1 is reached.

© 2017 Geometrics, Inc. All rights reserved.



Software 110

3.1.4.6.1.9 Close

i Geometrics Seismic Controller - [Spectra Window]
m Setup  Miew Window Acquisition  DisplayfPrint  Alarms  TestingfQC  Hotkeys Help

Wi Storage Parameters Wiriting File I |

Eject Tape Chrl+E  FilesLeft Files
War  Trigger Setup | 99339 Vacant [vACENT  Label| | EE
Wat  Edit Operator Log  [[99989 vacant [VACENT  Label] | S
T Setup End OF Line Actions

Skart Mew Line

Select Close to end the line and close the survey and CNT-2 Controller. This process may take a
few minutes if you are writing to tape, so have patience. You will be prompted to confirm that you
wish to close the line and save the gather file:

Geomekrics Seismic System ﬂ

Do you wizh to cloze the line and save the gather files?
- Click zancel to continue survey

ez Mo | Cancel |

If you press Yes, the end-of-line functions as specified here will be performed, and the gather will be
saved as a SEG-Y file in [drive:]\Logfiles:/SurveyName. Line#]. Gather/X].sgy.

Geomekrics Seismic System ﬂ

= [z ather file zaved.
A )
] |

If you press No, the program will simply close; end-of-line tasks will not be performed and the SEG-Y
gather will not be saved. (But the gather is always saved in Geometrics’ internal format — see here. If
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later you wish that you had ended the line, you can re-open the survey, and then close it again [this time
choosing Yes] to run the end-of-line tasks).

3.1.4.6.2 View Menu

lHl Geometrics Seismic Controller - A_Survey.0000.Jog
Setup | view Window Acquisiton Display/Print Alarms Testing/QC HotKeys Help

Wiiting v Status Bar ‘Wwiriting File I [

v Tape Status Files Left Files Left
Vacant  Tension and Leakage [793993 vacant [vACANT  Label] | [ 39359
Vacant [VACANT | abel | | | 99999 vacant [VACANT  Label| | | 99939

The View menu allows you to enable/disable the Tape Status window, the Status Bar, and the
Tension and Leakage displays. This is an appropriate time to discuss these non-graphics displays, as
they are not controlled in the Display/Print menu and hence are not included in the discussion there.

3.1.4.6.2.1 Status Bar

i Geometrics Seismic Controller - A_Survey.0000.Jog
Setup | view Window Acguisition Display/Print Alarms Testing/QC Hotkeys Help

witing Mi Wiiing File | [
v Tape Status Files Left Files Left

Wacant  Tension and Leakage 99399 Vacant [VACANT  Label| | | 99939
Wacant [VACANT | apel [ | 99399 Vacart [VACANT  Label| | | 99939
[DISARMED |SHOT: AGC |GATHER 1: FIAED GAIM |GATHER 2: FIXED GAIM |GATHER 3: AGC

The Status Bar displays at a glance whether the system is armed or disarmed, and the display gain
type used in the shot and gather records.

© 2017 Geometrics, Inc. All rights reserved.



3.1.4.6.2.2 Tape Status

I Geometrics Seismic Controller - A_Survey.0000.log
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Setup | Wiew Window Acquisiion Display/Print Alarms Testing/QC HotkKeys Help

Wiiting  w Status Bar

“Writing File I |
Files Left Files Left
Vacant  Tension and Leaae | 99999 Vacant [VACANT — Label| | | 99933
Vacant [VACANT | ahel | | 99999 Vacant [VACANT  Label| | | 99333

For each connected and powered tape drive, the drive’s status (“VACANT”, “READY”, “ACTIVE”,
“REWINDING”, OR “EJECTED”), make and model, label (tape number), and number of files left are
displayed. In addition, the FFID# of the current file being written, along with a progress bar, are

displayed. Since two tapes can be written to simultaneously, two Writing File boxes are shown, along
with two progress bars. If you are not writing your data to tapes in real time, you should disable this

display by de-selecting it in the View menu.

"Writing File I | "Wwriting File I |

Files Left Files Left
Vacant [VACANT  Label| | | 99999 Wacant [VACANT — Label| | | EEEEE
Vacant [VACANT Label | [ | 93999 Vacant [VACANT  Label| | | 99939

3.1.4.6.2.3 Tension and Leakage

i Geometrics Seismic Controller - A_Survey.0000.Jog

Setup | View Window Acguisiion Display/Print Alarms Testing/QC Hotkeys Help

Wiiting  w* Status Bar

Writing File I
v Tape Status Filez Left

W acant
YWacant [WMACANT Label |

Files Left
[733399 vacant fvaCaNT  Label] | | BEEEEE
| 99999 Vacant [VACANT  Label| | [ EEEEE

If there is a Tension Gauge installed, you will see a number in the Tension box. In addition, a running
graph is displayed in the Tension window, and tensions are written to the Tension Log.

The Leakage box reports the same leakage value displayed on the Deck Unit.
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s | 487.0 | 0

3.1.4.6.3 Window Menu

i Geometrics Seismic Controller - [Aux Channels Window]

# | Setup View | Window Acguision Display/Print Alarms Testing/QC Hotkeys Help

YWriting File I
Y acant IR-’.-’-‘-.E.L‘-.NT
Y acant IV.-’-‘-.E.*—‘-.NT

Cascade

Tile

Arrange Icons

Add Optional Spectral Window
Add Optional Shot Window
Delete Optional Windows

1 A_Survey.0000.log
2 Temp Shot Window
3 Shot Window
4 Cyde Time / Gun Energy Window
5 Gather Window 1 - Offset Ch, 2
& Moise Window
7 Spectra Window
& Tension Window
v 9 Aux Channels Window

fitina Fie | |

Files
cant [VACANT — Label| | IES]
cant [VACENT  Label] | EE]

This is standard Windows fare for the most part, allowing you to tile and cascade windows, and bring
back windows that have been minimized. You can also use this menu to create and delete Optional
(additional) Shot and Spectra windows, which are discussed in the Optional Windows section.

3.1.4.6.4 Acquisition Menu

The Acquisition menu is where you set all of the parameters that actually affect the data you acquire.
As such, these are the most important parameters you can set. Please use extra care in setting these

parameters.
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i Geometrics Seismic Controller - [Spectra Window]
] Setup  Wiew Window Acquisition  DisplayfPrink  Alarms  TestingfQC  Hotkeys Help

"Wwhiting File I Set Sample Interval/Record Length Chrl+a8 |

Set Active Channels Chrl+Y

Vacant [VACANT  Label  Set Preamp Gains crep | Labelf |

Yacant I"-.-".-'l‘-.E.-'i-.NT Label A L § Labell |

Depth Sensors

3.1.4.6.4.1 Set Sample Interval/Record Length

i Geometrics Seismic Controller - [Spectra Window]
T Setup  Wiew Window fcguisition  DisplayPrint  Alarms  Testing/QC  Hotkeys  Help

Writing File I Set Sample Interval/Fecord Length kl:trlﬂﬂ. I |

Set Active Channels Erl-+y

Vacart |~mmm Label  Set Preamp Gains P | Labelf |

Vacant [VACENT  [ghe O il C Label[ |

Depth Sensars

Sample Interyal/Record Length il

—Sample Interval—  Record Len |3 Sec
0062 ms 4|

Delay ID Sec

0125 ms

0250 ms

= 0500 ms

0 1.000 ms

& 2000 ms
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Note: The Set Sample Interval/Record Length dialog box can also be accessed by pressing
CTRL+A simultaneously.

® Sample Interval — Choose a Sample Interval at which to digitize the hydrophone output.
Your sample interval should be chosen at least partly on the basis of the frequencies you hope
to obtain. The smaller the sample interval, the finer the sampling, and the higher the
frequencies you can record.

® Record Length — Set a Record Length in seconds. The record must be between 256 and
16,000 samples long (but see the section on registry settings in the Appendix). If your
combination of sample interval and record length (in seconds) falls outside of this range, you
will see a message similar to the following:

Geometrics GeoEel x|

L] E Please enter a number between 0,256 and 16,
[ ]

The actual bounds shown above are in seconds and will depend on the sample interval you have
chosen.

If you are in deep water, you may wish to set a water column Delay.

3.1.4.6.4.2 Set Active Channels

il Geometrics Seismic Controller - [Spectra Window]
] Setup  View Window Acquisition  DisplayPrint  Alatrs  Tesking/QC  Hotkeys  Help

"whiting File I Set Sample IntervalfRecord Length Cri+d | |

i
m
i

Set active Channels k

Wacant I"»-’.-'-‘-.E.&NT Label Set Preamp 3ains
Vacant [VACANT  |ape A Bl [ Label] |

Chrl+P Labell |

r

—
[du)
(i}

Depth Sensors
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Active Channels x|

Start Channel |1 End Channel qu

Dizable Channels ||

Note: The Set Active Channels dialog box can also be accessed by pressing CTRL+V
simultaneously.

It is not necessary to record on all available data channels.

e Start/End Channel — Set the channel range by entering a Start Channel and an End
Channel.

® Disable Channels — If you wish to disable any channels within the enabled range, type the
channel numbers into the Disable Channels box, separated by commas. A range of channels
can be specified with a beginning and ending channel separated by a dash. For instance, if
you wish to disable channels 6, 9, 24, 25, 26, 27, 28, and 40, you would enter

6,9,24-28,40

3.1.4.6.4.3 Set Preamp Gains

il Geometrics Seismic Controller - [Spectra Window]
] Setup  View  Window Acquisition  DisplayPrint  Alatrs  Tesking/QC  Hotkeys Help

"Wwhiting File I Set Sample Interval/Record Length Chrl+8 |
Set Active Channels Chrl+4 File=

Vacant [VACANT  Label I N cri+p  |EC EE]
YYacant I"-.f.-'-‘-.l:.ﬁ.NT L abel il il | L-Elt'E'I | m

Depth Sensors
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x
Cancel |

— Data Channels

R adii are zpecified in SECTIOMNS

Ao de — &L Channels
0 dB Radius |1
i~ AllSdB
3 dB Radius I‘I e
i Al18dE
158 dB Radius |2
" All30 4B = a8 de
30 dB Radius |3
i All42 dB i Al18de
= &l 30 de
= Taper
i = All42 dB

MOTE: If the Taper Gaing ztyle iz selected, channels
outzide 30 dB radius are 42 dB.

Note: The Set Preamp Gains dialog box can also be accessed by pressing CTRL+P
simultaneously.

® All XdB — If your offset is large enough, data channel preamp gains can generally all be set to
the same value.

® Taper — If your offset is small, you may need to set a tapered gain.

e X dB Radius — The radius assigned to each gain value determines the shape of the taper, and
must increase with the gain value. Gain radii are set in units of 8-channel sections. In the
dialog box above, the first 8 channels will be set to 0 dB, no channels will be set to 8 dB,
channels 9-16 will be set to 18 dB, channels 17-24 will be set to 30 dB, and all channels beyond
channel 24 will be set to 42 dB. A couple of additional examples are illustrated in the diagram
below.
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Channels 1 89 1617 24 25 32 33 40 Enter
A i I L | these
OdB ! ! : ': ! values:
0 dB radius gan ; : : ]
| 8 dB 1 1 1
r gain > 1 1
8 dB radius ! : | : 2
, 1808 _| ,
] I € gain >, I
18 dB radius 4 ' I | 3
| 1 1 30 dB 1
| 1 =
aln
30 dB radius l . L8 ! "
; . i L 42 dB
gain
Channels 1 89 16 17 24 25 32 33 40 S
) : : : ; : these
Sections | | I | ' values:
| | | |
0 dB radius : : : : 0
S : :
y I gain I !
8 dB radius | { , , 2
| | | 1
: I | 1 |
18 dB radius ' | I I 2
| | | |
| > : 3g’indB—>1
30 dB radius : ! = i i
| i | 42 dB
gain

Preamp gains for AUX channels are the same for all.

The scaling factors for the various preamp gain settings are as follows:

. | Descaling
Gain Factor
0dB 4.0152;3 x 10
2 dB 1.6061; x 10

18 |4.72386 x 10
dB 5
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. | Descaling
Gain Factor
30 [1.18096 x 10
dB 5
42 [2.85933 x 10
dB 6

Table 4: GeoEel analog gain settings and equivalent descaling factors

Note: In choosing preamp gains, particularly for data channels, the goal should be to use the
highest gain you can get away with. By “get away with”, we mean without over-driving or
“clipping” the A/D converters. In a shot record, over-driven channels will be displayed in red,
and if enabled, an alarm will sound. An “over-driven channels” message will be written to the
Survey Log. If you see red traces, reduce the gain on the offending channels. See the Noise
Parameters section and also the Troubleshooting section.

3.1.4.6.44 Arm

il Geometrics Seismic Controller - [Spectra Window]

] Setup  View  Window Acquisition  DisplayPrint  Alatrs  Tesking/QC  Hotkeys Help

"Wwhiting File I Set Sample Interval/Record Length Chrl+8 |

Set Active Channels Chrl+Y

Wacant I"-.f.-'-‘-.E.ﬁ.NT Label Set Preamp Gains

Vacant [VACANT mq—
b Depth Sensors Labell |

i
m
i

Ckrl+P | Labell |

| &l

—
(du)
(i}

The system must be armed in order to respond to a trigger signal. Y ou may toggle between an armed
and disarmed state by pressing the F1 key. Which state it is in at any given time is displayed at the left

end of the task bar:

[DISARMED |SHOT: AGC |GATHER 1: FIAED GAIM |GATHER 2: FIXED GAIM |GATHER 3: AGC
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Depending on when the last time was that you ran an offset correction, you may be presented with the
following prompt when arming the system:

Geometrics Seismic System ) 5'
2)
-

Run Offzet Calibration?

o |

It never hurts to do an offset correction if you have the time; it will take about 30 seconds.

3.1.4.6.4.5 Depth Sensors

Your system may be equipped with depth sensors. If so, and if they have been enabled in the
Configure menu, use the Depth Sensors dialog box to set them up:

i Geometrics Seismic Controller - [Spectra Window]
T Setup  Wiew Window fcguisition  DisplayPrint  Alarms  Testing/QC  Hotkeys  Help

Wwriting File I Set Sample Interval/Record Length Chrl+& |
Set Active Channels Chrl4y Files

acant I"-.-".-'l‘-.E.-'i-.NT Label  Set Preamp tGains Chrl4+-P - |--3|I'E|| | lﬁ
A F1 - p—
Vacant [VACENT | el oo I Label | | EE

MI

© 2017 Geometrics, Inc. All rights reserved.



121 GeoEel / P-Cable Operator's Manual

Depth Sensors x|

Il:l Interogation rate [seconds|
Set to O for once per ghot

¥ Check all zensors at once

Cancel |

¢ Interrogation Rate — The default (and recommended) sample rate is once per shot, all sensors
simultaneously.

® Check all sensors at once — If you uncheck the Check all sensors at once box, the
sensors will report in a serial fashion. Depth data will be written to the Depth Log, called
[drive]:\Logfiles\/Survey Name.Line Number].depth.txt. An example Depth Log is shown
here.

3.1.4.6.5 Display/Print Menu

i Geometrics Seismic Controller - [Aux Channels Window]
7| setup View Window Acquisition Display/Print Alarms Testing/QC Hotkeys Help

"Wiiting File I | Shot Parameters |
Aux Channel Parameters Filez
Wacant IV.-’-‘-.E.‘-".NT LaI:IEII | Gather Parameters | I 99
Moise Parameters —
Yacant IV.-’-‘-.D—‘-.NT Lab || 99
e Cydle Time fSource Energy Farameters | I

Log Parameters
Spectra Parameters
Tension Window
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The Display/Print menu allows you to control all of the display parameters used in the various graphics
windows discussed earlier. Nothing you do in the Display/Print menu will affect the data actually
stored to tape or disk. Changes to display parameters can be made at any time during the survey.

Note: Any of the dialog boxes listed in the Display/Print menu shown above can be accessed by
right-clicking on the appropriate graphics window.

Note: While changing display parameters during the survey is possible, this should only be
done when necessary. Excessive interaction with the software during recording should be
avoided to the degree feasible to minimize the chances of an interruption in data acquisition.

3.1.4.6.5.1 Shot Parameters

The Shot Parameters dialog controls the appearance of the Shot window. An example is shown
below:
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M ShotWindow =

File Number: 3018
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Figure 56: Example shot record.

The Shot window displays the most recent shot record in the time domain. The vertical axis is time in
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seconds. The FFID# is shown at the top. The top row of numbers represents channel number; since

there is usually not enough room to label each channel, every 1

channel is shown in blue. The

second row of numbers represents display gain in dB. You have complete flexibility and control over
how the data is displayed. You can control the time window, the time scale, the range of channels, the
type of display gain used, playback filters, etc. The display parameters are controlled from the Shot
Parameters dialog box in the Display/Print menu.

Note: A red trace indicates that the channel has been over-driven or “clipped”. Reducing the

gain should alleviate this.

Note: The best way to learn how to optimize a shot display is to practice. Some good data files
can be found here. If you have trouble downloading, contact Geometrics.

They can also be found on the CNT-2 installation disk. Go here to learn how to read in data

files. Also see here.

Shot Display Parameters

Start Time ||:|

End Time |2 D48

[z ain Style
" Fixed Gain
i AGC

= Momalize

X

SEE Start Channel |-| 0k I
Sec End Charnnel |132 Cancel |

Trace [ncrement |1
Time Grid: ||:| mSec

Apply |

Minar Grid I_ Trace Style
. ) I:I
Lines: e ariable Area
" wiggle Trace

AGC window in zamples

IEEIEI 3:

Auta Print [nkeral II:I

Trace Overlap

Set Filters |

Frint Mo |

0 =

Frint Setup |

Digplay Gains

Channel I‘I 3:

Change II:I 3:

| Ehange Ohe I

|Equalize Gainsl

| Change s |
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Start/End Time — You can control the time scale of the shot record by choosing a Start Time
and End Time. This will often be a subset of the total record length, especially when working
in deep water and not using a water column delay.

Note: You may open several separate Shot windows, and use different display
parameters in each.

Start/End Channel — You may also display a subset of the data channels. For instance,
setting a Start Channel of 5 and an End Channel of 16 will result in only those 12 channels
being included in the displayed shot record.

Note: Depending upon the number of active channels and the width of the Shot window,
some of the traces may not be displayed. There is a minimum spacing between the traces
that the program allows.

Trace Increment — A subset of the total record also results by choosing a Trace Increment
larger than one. For instance, setting a Trace Increment of 3 will result in the plotting of
every third trace.

Time Grid — You can control the Time Grid that is superimposed on the seismic data. If you
leave this parameter set to zero, the software will choose one automatically.

Minor Grid Lines — You can also insert any number of Minor Grid Lines between the main
grid lines. For instance, setting this parameter to three will result in the main grid lines being
shown in bold, and two secondary grid lines following each main grid line.

Wiggle Trace/Variable Area — Data can be shown in Wiggle Trace or Variable Area form.
Variable area fills in the positive peaks, making reflection events more apparent, and is the
most common trace style used in marine reflection surveys.
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The CNT-2 Controller provides three different types of display gains:

® Fixed Gain — Applies the same gain multiplier to the entire length of an individual trace (but
not necessarily the same gain to all traces). This is most often the gain style of choice in
refraction surveys.

®* AGC (Automatic Gain Control) — This is a method used commonly for viewing signals that
decay rapidly, like those in reflection surveys. It strives to equalize the amplitudes of early as
well as late events in the seismic trace. This technique divides the total record length by the
time associated with the number of samples you specify (in AGC Window, described below)
to get the number of regions. For each region, it computes the average signal, and then divides
every measurement in this region by this average and plots the result. For smaller signals, this
has an amplifying effect because the signal is lower, but the average is also lower.

This gain style is very useful in displaying seismic reflection data. If AGC is enabled, you must
specify an AGC Window. The optimum choice will depend on the data and in particular the
period of the seismic wavelets in the data. The number entered should be in data samples
between 2 and 1000. The best choice is empirically determined, but need not be particularly
precise. A wide range of values will give acceptable results. Windows that are too short will
distort the waveforms; those too long will obscure some reflections. Since only the display is
affected, experiment with different displays for a particular data set to see which gives the best
records. When i doubt, start with 250.

® Trace Overlap — To control the overall trace amplitudes when using AGC, you must specify
a Trace Overlap. This is simply a scale factor, applied after the AGC is performed, that
determines the display gain of each trace expressed in terms of how much the traces overlap
each other. It is similar to Display Gains (discussed below) except that the display gain of
each trace is the same. In most cases where you would use AGC, particularly reflection
surveys, it is usually desirable to scale each trace identically after AGC has been applied.

Experiment with the AGC Window and Trace Overlap parameters to get a feel for their
effects on the display.

®* Normalize — Takes the maximum amplitude of each trace and scales the entire trace
proportionally by this value. This option is a good way of setting the gain on each channel so
that you can view them all equally (e.g. in terms of the maximum value obtained) for each
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channel. As in AGC, the Trace Overlap value is used to set the amplitudes of the traces
when they are normalized. It also applies to Fixed Gain mode, limiting the overlap of adjacent
traces regardless of the Trace Size setting (below).

Note: The most common gain style used in marine reflection applications is AGC.

The GeoEel is equipped with digital display filters. Pressing the Set Filters button will bring up the
Shot Display Filters Parameters dialog box:

Shot Display Filter Parameters x|

High Cut ||:| Hz
[+ Enable Dizplay Filter Enter a 0 to dizable

Lows Cut |5|:| Hz  high or low cut

Type & Buttenwnorth Match ouT <1 Hz

" Awerage Femoval

k. I Cancel | Apply |

Display filters act only on the data display, and do not affect the data stored to tape or disk. The
program offers High Cut, Low Cut and Notch filters.

® Enable Display Filters — Check the Enable Display Filter box to enable the filters.

® Butterworth/Average Removal — You may choose between a standard 24 dB/octave
Butterworth filter and an “Average Removal” filter designed by Geometrics. With the latter,
a moving average over a window centered on a particular data point is subtracted from the
value of that data point. The filter is therefore non-causal (which means data values in the
future affect the current output). For low cut filtering, we have found this method of filtering
to be superior to that of a standard Butterworth filter.

Type in a corner frequency (a value of “0” disables the filter) and/or choose a notch frequency
from the drop-down menu.

® High Cut/Low Cut/Notch — In the case of the Average Removal filter, the corner frequency
determines the width of the moving average window. Notch and High cut do not apply to the
Average Removal filter.

® Auto Print Interval — You may print your shot records to any Windows-based printer. Since
marine surveys are generally typified by large volumes of data, it is usually desirable to print
every nth shot record rather than every single one. This is controlled by the Auto Print
Interval. Leaving this parameter set to zero disables the auto print feature. If you set the
Auto Print Interval to, say, five, every fifth shot record will be printed.

Pressing the Printer Setup button brings up a print configuration dialog box:
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2 x

— Printer
Marne:

Stakuz;
Type:
“Where:

Comment;

Ready
HF Lazerlet 4000 Sernies PCLE
Front Lobby

Properties. .. |

— Paper

Size:

Source:

Orientatian

I Letter

=~

I.-'l'-.utn:nmatin::all_l,l Select

=

¥ Parlrait

" Landscape

Qk I Cancel
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Select the appropriate printer from the drop-down list and configure the printer properties as desired.

You may print the current shot record by simply pressing the Print Now button.

Digplay Gainz

Channel I‘I 3:

Change One | Change All |

Change |3 3:

Equalize Gainsl

If you are using fixed gain, you may use the Display Gains dialog (above) to control the trace

amplitudes.

Pressing the Change One button will change the display gain of the selected Channel by the number
of dB in the Change box. Use the up/down controls or type in the values directly. Repeated presses
of the button will change the gain by one Change increment for each press.

Pressing the Change All button will change a// display gains by the Change value. Again, gains will
increment with each press of the button.

Pressing Equalize Gains will set all gains equal to whatever the display gain of channel 1 happens to

be at the time.

3.1.4.6.5.2 Aux Channel Parameters

The AUX Channels window displays any auxiliary channels that may be enabled. You have the same
control over the display of AUX channels that you do regular data channels.
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I Aux Channels Window -10] x|

[T S T

w1 36

ICH GI0.0000.0100.0200.0300.040 0.0500.060 0.0700.0800.0900.1000.1100.120

File Number: 1001

Figure 57: Auxiliary channel display.

i Geometrics Seismic Controller - [Aux Channels Window]

7 Setup View Window Acguisition Display/Print Alarms Testing/QC Hotkeys Help

YWriting File I | Shot Parameters |
Aux Channel Parameters Files
Wacant I\:".-“-‘-.E.&NT Lal:uell | Gather Parameters h | lE
I— I— Moise Parameters —
koA Label I_ Cyde Time/Source Energy Parameters | I #
Log Parameters
Spectra Parameters

Tension Window
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Shot Display Parameters for Auxt Channels

Start Time ] BEE v &wus Channel 1 oK

W A= Channel 2

End Time |2 045 Sec Cancel

W A= Channel 3

il

Gain Style———— W Auw Chanmel 4 Al
i~ Fixed Gain Trace Style
= AGLC ¥ ‘“Yariable Area
=" Momalize i~ wiggle Trace

AGC window in gamples Trace Owerlap
Set Filters |
IEEIEI 3: N -

&uto Prirt Inkeryal II:I Frint 5 etup | Pririt 1w |

Digzplay Gainz

Channel |1 3: Change |IZI 3:

Change Ohe | Change Al | Equalize Gainsl

The display parameter controls for AUX channels are identical to those for data channels, with the
exception that you may here choose which AUX channels to display or not to display.

3.1.4.6.5.3 Gather Parameters

The Gather window displays a single user-specified trace from each shot record to build up a
common-offset gather. It is left-scrolling and continuously updated. Depending on the survey area, the
common offset gather (or “near trace gather”) can rival a brute stack in quality and is a useful tool for
monitoring data quality during the survey. An example is shown below:
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Ml Gather Window 1 - Dffset Ch. 4

Figure 58: Example of common offset (near-trace) gather.

i Geometrics ontroller - [Aux Channels Window]
# ) Setup View Window Acguisition Display/Print Alarms Testing/QC Hotkeys Help
Winiting File I | Shot Parameters |
Aux Channel Parameters Filez

Wacant [VACANT  Label| | | | %
I_ I— Moise Parameters
ek b EoiE I_ Cycle Time/Source Energy Parameters | I =
Log Parameters
Spectra Parameters
Tension Window
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i
Window Number  [17 v tdd | Delste | oK |

Cancel |
Start Tirne Im Sec Offset Channel Ig
Apply |

End Time |2_|:|4g Sec Trace Yidth IB_ Fixels

Gain Style

AGELC Window =
% Fized Gain [zamplez) 2l K

" AGC

i~ Momalize Trace Shyle

f:l .
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— Print Setup — kanual Print

Start File Murmber I
[ Frint Gather Continuously 0

Traces Per lnch I—.I 0 & End File Mumbe IEIEI'EIEIEIEI
" Mumber of Files IE'EI'EIEEIEI

Printer Setup | Print [ o |
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The gather display parameters are also very similar to those for data and AUX channel displays. We
will discuss only those unique to the Gather Display Parameters dialog box. See the discussion of
the Shot Display Parameters menu for items not covered here.

®*  Window Number — You may open as many as three Gather windows. Simply press the Add
button to add Gather windows. Choose the appropriate Window Number before setting your
gather display parameters. Pressing the Delete button will delete the gather number
displayed in the Window Number box.

® Offset Channel — This is the channel that will be stripped from each shot record and added to
the gather. This is usually one of the channels closest to the source.

® Trace Width — This sets the horizontal space allotted for each trace in pixels. The smaller this
number, the closer together the traces will be in the gather.

® Brute Stack — If you have 24 channels or more, you might consider doing a “brute stack”
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rather than a single-trace gather. This is enabled by checking the Brute Stack box. Checking
this box will enable the Velocity Analysis and Geometry Setup options in the Testing/QC
menu. A complete discussion of the brute stack feature is discussed in the Appendix.

There are two ways to print the gather:

® Print Gather Continuously — Check this box if you wish to print the gather continuously, in
near real-time.

— Print Setup — bdanual Print
Start File Murmber
[ Prirt Gather Continuously I1 om

Trace: Per lnch I—'IEI ¥ End File Mumbe IE?BE
{~ Mumber of Files ||:|

Printer Setup | Print [ o |

e Start/End File Number/ Number of Files — When printing the gather manually, choose a
Start File Number and either an End File Number or a Number of Files. “Files” in this
context means “traces” — there is one trace stripped out of every shot file. In the example
above, the printed gather would have 1,787 traces (assuming the File Number Increment was
1 throughout the entire line).

® Traces Per Inch — This parameter is the same as Trace Width discussed above, expressed
i different units. It simply determines how close together the traces will be to each other in
the printed gather. This is independent of the Trace Width setting, which only affects the
screen display.

To print manually, press the Print Now button.

Note: Since the gather is displayed on the screen during the survey, it is generally
recommended that you print the gather all at once at the end of the survey line, and use the
printer for printing QC shot records.

3.1.4.6.5.4 Noise Parameters

The noise parameters control the noise bar graph, shown below. This bar graph plots the rms noise
amplitude for each channel. Channels exceeding user-specified noise thresholds are shown in red.
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Figure 59: Noise bar graph.

i Geometrics Seismic Controller - [Aux Channels Window]
# ) Setup View Window Acguisition Display/Print Alarms Testing/QC Hotkeys Help

YWiiting File I | Shot Parameters |
Aux Channel Parameters Files
Wacant I\:".-“-‘-.E.-'E-.NT Lal:uell | Gather Parameters | l 33

Vacant [VACANT  Label] | M |
Label Cyde Time/Source Energy Paramekers | I _

Log Parameters
Spectra Parameters
Tension Window
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Moise Display Parameters

Start Channel |1
End Channel |1 32
MHaoize Scale |1 i}
Auta Print [nteral IEI
Peak Maize I

T hrezhold .
&g Moise |3

T hrezhold

M oize Laow Cut I
Frequency 8
¥ | Dizplay &= Channels
™ Plot SNR

™ Flot Max Amplitude

LB ar

ghots

LB ar

LB ar

Hz

Apply

s

Frint Setup

Frint Maoize
Record Maow

Frint [Moige
Analyziz Mow

T ake Moize
Shot Mo

Cancel |

Note: There are two levels of noise testing offered by the CNT-2 Controller:

1) Real-time “snapshot” bar graph — A user-designated portion of the record (usually the
water column) is examined for each shot, and the rms noise values for that record are
calculated and shown in bar graph form. This plot is continuously updated. No
summary table or noise records are generated; the noise values are not recorded.

2) Complete noise analysis — A record is taken without firing the source, and the entire
record is evaluated. A table of rms values for each channel is written to the Survey
Log and can be optionally printed, along with the bar graph. The noise record itself
can be optionally saved and printed as well.

There are various parameters you can set to customize the way noise reporting works.

¢ Start/End Channel — Set the Start Channel and End Channel to control which
channels are included in the analysis (generally all).

* Noise Scale — The Noise Scale controls the scale of the vertical axis of the noise bar

graph.

¢ Auto Print Interval — The Auto Print Interval allows you to print every nth noise bar
graph. Leaving this parameter set to zero disables the auto print feature.

® Peak Noise Threshold — This is the maximum noise that is tolerable; the bar for any

channel exceeding this level will be plotted in red.
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® Average Noise Threshold — Not used.

* Noise Low Cut Frequency — This is the corner frequency of the low cut filter applied to

the record prior to calculating the noise on each channel. This is often referred to as the
“Swell Filter”.

* Display AUX channels — In general, AUX channels are not included in a noise analysis,
but you may elect to do so if necessary.

® Plot SNR — Check the Plot SNR box if you want to plot signal-to-noise ratio (SNR)
rather than just the noise levels themselves.

A complete noise analysis (bar graph and table of rms noise values) is conducted when you press the
Take Noise Shot Now button. Generally this is done at the beginning and/or end of a line. A noise
record is taken, the noise is measured on each trace, and a bar graph and table (the “analysis™) are
generated.
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Brest survey2omilog _lojx

Noise Test {File 1001)...

Noise Test {File Number: 1001)

Survey: Test_Survey

Line: 3

Date: 12/05:2007

Time: 17:20:42.15

Channel 001 002 003 004 005 006

Preamp (iB) 030 030 030 030 030 030

Noise (uBar}) 1940 1752 1765 2898 2030 2375
007 008 009 010 011 012
030 030 030 030 030 030
2151 1756 1935 2248 2000 19.53
013 014 015 016 017 018
030 030 030 030 030 030
2041 2641 1911 2004 1989 19.71
019 020 021 022 023 024
030 030 030 030 030 030
17.70 2253 2272 2614 1935  23.52
025 026 027 028 029 030
030 030 030 030 030 030
2007 2239 2099 2491 1829 1945
031 032 033 034 035 036
030 030 030 030 030 030
2138 2156 1767 2063 1851 25.66
037 038 039 040 041 047
030 030 030 030 030 030
18.77 2356 1910 2428 1986 20.28
043 044 045 046 047 048
030 030 030 030 030 030
2404 1749  193% 2026 1814 2054

Average Noise RMS: 20.89 uBar

Table5: Noise analysis as written to the Survey Log.

The table is automatically written to the Survey Log. Similar buttons are provided for manually printing
the noise record and noise analysis. Go here for information on automating this and other processes.

Note: An offline noise test can be done at any time by pressing CTRL+T. It is not necessary to
arm the system.

Note: The Print Noise Analysis Now and Print Noise Record Now buttons are only active
when a noise record is in the buffer. Once a shot record is taken, these buttons will be grayed
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out.

All of the items on the left side of the Noise Display Parameters menu apply to the snapshot; all
except Auto Print Interval and Plot SNR apply to offline noise tests. The items in the center and on
the right apply only to offline noise tests.

Please see the discussion on designation of signal and noise portions of a record here.

The Plot Max Amplitude feature allows you to determine how much of the full-scale range of the
Digitizers is being used. Checking this box changes the Noise window to the following:

B Moise Window
dB:
Clipping
20

-40

-60

il

-100
-120

Channel: 1 2 3 4 b b 7 g 9 10 11 12 13 14 15 16

This shows the maximum amplitude from each shot on a dB scale. The A/D clipping threshold is
shown by the red line. Take a test shot record. If the maximum signal levels are well below the
clipping line, you may wish to increase the preamp gains for those channels. This will adjust the bars
on the graph to reflect the effect of the new gains. If any of the bars reach the clipping threshold

(below),

] Noise Window
dB:
Clipping
~20

~40

~60

-80

-100
120

Channel: 1 2 3 4 b b 7 8 9 10 11 12 13 14 15 16

the traces will be shown in red in the Shot window:
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The Maximum Amplitude is a handy way of making sure you are making full use of the dynamic range
of the system. This calculation is not affected by any filters that are set for any other display windows.
It is also not affected by the low cut filters used for the noise calculation.

3.1.4.6.5.5 Cycle Time / Source Energy Parameters

As the name indicates, the Cycle Time/Source Energy window displays two parameters:
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Figure 60: Cycle time/gun energy display.

The top bar graph indicates the time between triggers of the GeoEel. This is useful for catching missed
or spurious triggers. A threshold can be set which, if exceeded, can cause an alarm to be sounded and
the bar for that shot to be shown in red.

The bottom bar graph represents the rms amplitude of the near-field hydrophone. This can provide a
crude check on source function; the idea is that the energy will not change much from shot to shot if

the source(s) is firing consistently. You may set a threshold which, if not reached or exceeded, can
cause an alarm to be sounded and the bar for that shot to be shown in red. This is generally used only
when a sophisticated source controller is not available. If you are using a good source controller, this

feature will be superfluous.

Both graphs are continuously-updating and left-scrolling.
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i Geometrics Seismic Controller - [Temp Shot Window]
7| Setup View Window Acquisition Display/Print Alarms Testing/QC Hotkeys Help

YWiiting File I | Shot Parameters |
Aux Channel Parameters Filez
Y acant IV.-’-‘-.D—‘-.NT Lal:lell | Gather Parameters | l 9

Y acant I"v".-'i‘-.E.-'i‘-.NT bl I—I_ Moise Parameters | I -

Cyde Time (Source Energy Parameters

Log Parameters
Spectra Parameters

Temp Shot Window

Cycle Time,/Source Energy Paramekters
Source Channel |'|

S ource Energy Window |'| on msec Cancel
Apply

i

Cycle Time Scals I'I 1] Sec Cycle Time Threshold {100 Sec

Source Amplitude Scale I‘I 0 B ar Source Amplitude E
Threshold 100 mBa

— Print Setup — Manual Print

Ao Print Intereal IU Start File Mumnber I':'

[zet to O to dizable]

Barz Per Inch I'I 0 Murmber of Files IEI
Printer Setup | Print Mow |

Source Channel — This is generally the channel connected to the near-field hydrophone to
monitor the source. This will often be an AUX channel. If so, you must enter its channel
number. AUX channels begin where data channels leave off. For instance, on a 48-channel
system, the AUX channels will be channels 49, 50, 51, etc.

Source Energy Window — This is set in ms and defines the length of the time window used
in calculating the rms amplitude. This window begins at the start of the record and should be
long enough to include the firing of the source. Since you are looking at shot-to-shot variations,
the absolute amplitude is not important and this window can generally be left at 100 ms. If you
are using a source delay of more than 100 ms, you might want to lengthen this window to
ensure that it captures the source firing.
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® Cycle Time Scale — Set to a value appropriate for your shooting rate. If you are shooting on
distance, there will inevitably be some variation in the trigger time due to variations in vessel
speed. Calculate the ideal trigger time based on your target speed and shot interval in distance,
and set a Cycle Time Scale that is slightly larger. For instance, if you intend to shoot every
12.5 meters at 5 knots, your nominal shooting interval will be 4.86 seconds. A good setting
would be about 5.5 or 6 seconds.

® Source Amplitude Scale — Set this parameter experimentally. It will depend on the source
size and the offset between the source and the Source Channel.

® Cycle Time Threshold — This should be set to a value that, if exceeded, would indicate a
possible problem. A good way to choose this threshold is to observe the cycle times for the
first 20-30 shots, see what the maximum is, and set the threshold just slightly higher than the
maximum.

® Source Amplitude Threshold — This should be determined in a manner similar to that for the
Cycle Time Threshold. Remember, however, that in this case, you are setting a minimum
value.

® Auto Print Interval — Printing is similar to printing a shot record and gather. You can print
manually or automatically. To print automatically, set an Auto Print Interval other than zero.
If you wish to print manually, enter a Start File Number and Number of Files, then press
Print Now.

® Bars Per Inch — Determines this density of bars on the bar graph. Applies to both printing
modes.

3.1.4.6.5.6 Log Parameters

The Survey Log window displays a real-time, continuously-updated display of all important events that
occur during the survey, including changes to acquisition parameters, data storage information, observer
notes, and alarms:
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_loix

New Survey

Sample Interval 0.250 msec, Record Len 2.000 Sec, Delay 0.000 Sec,
Filters: FILTER OUT, FILTER OUT

Active Channels 1 - 48

Preamp Gain Style is set to ALL 30 dB

Preamp Gain Style on Aux is set to ALL 0 dB

New Noise Params Transconductance 20.000001 Thresholds 27.000000 3.000000
Saving to disk - Next File Number is 1001 - Data Dir is C:"Test - SEG-D Rev 1 8058 Format
File 1001 18:00:52.55 12052007 1666 KBytes SAVED

File 1002 18:00:55.55 12/05/2007 1666 KBytes SAVED

File 1003 18:00:58.55 12/05/2007 1666 KBytes SAVED

File 1004 18:01:01.55 12/05/2007 1666 KBytes SAVED

File 1005 18:01:04.55 12/05/2007 1666 KBytes SAVED

File 1006 18:01:07.55 12/05/2007 1666 KBytes SAVED

ALARM: Trigger time threshold exceeded. 18:01:21

File 1007 18:01:19.70 12/05/2007 1666 KBytes SAVED

File 1008 18:01:22.69 12/05/2007 1666 KBytes SAVED

File 1009 18:01:25.70 12/05/2007 1666 KBytes SAVED

File 1010 18:01:28.69 12/05/2007 1666 KBytes SAVED

File 1011 18:01:31.69 12/05/2007 1666 KBytes SAVED

File 1012 18:01:34.69 12052007 1666 KBytes SAVED

ALARM: Trigger time threshold exceeded. 18:01:49

File 1013 18:01:47.07 12/05/2007 1666 KBytes SAVED

File 1014 18:01:50.06 12/05/2007 1666 KBytes SAVED

File 1015 18:01:53.06 12/05/2007 1666 KBytes SAVED

File 1016 18:01:56.06 12/05/2007 1666 KBytes SAVED

ALARM: Gun amplitude threshold exceeded. 18:01:58

Preamp Gain Style is set to ALL 18 dB

Preamp Gain Style on Aux is set to ALL 0 dB

File 1017 18:02:35.55 12/05/2007 1666 KBytes SAVED

File 1018 18:02:38.35 12/05/2007 1666 KBytes SAVED

File 1019 18:02:41.54 12/05/2007 1666 KBytes SAVED

File 1020 18:02:44.55 12052007 1666 KBytes SAVED

File 1021 18:02:47.54 12/05/2007 1666 KBytes SAVED

Note: Man overboard - retrieved streamer and rescued swimmer. at 18:07:14 120507

Figure 61: Sample Survey Log.

When this window is active, you may scroll this display using the Page Up, Page Down, Home, or
End keys.
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i Geometrics Seismic Controller - [Aux Channels Window]
7| setup View Window Acquisition Display/Print Alarms Testing/QC Hotkeys Help

"wiriting File I | Shot Parameters |
Aux Channel Parameters Filez
Y acant IR-’.-’-‘-.E.L‘-.NT Lal:lell | Gather Parameters | l 9

Wacant IV.-’-‘-.E.*—‘-.NT Be I_I_ MNoise Parameters | l =

Cyde Time fSource Energy Farameters

Spectra Parameters t!

Tension Window

Log Display Parameters il

[+ Feport Maisy Channel(s]

I¥ Feport Enor Message(s)

—Print Setup———————————— — M anual Print

[ auta Frint Lag ¥ From Restarting Surey

Printer Setup | Print i o |
0 I

K. Cancel |

In the above dialog box, you may configure the way the Survey Log is shown on the screen, and
whether or not it is sent to the printer port in real time.

® Report Noisy Channel(s) — If this box is checked, any channels exceeding the user-set peak
noise threshold will be displayed in the log along with their rms noise value.

® Report Error Message(s) — If any errors or alarms occur during the survey, such as a
missing serial string or a missed shot, they will be shown in the Survey Log.

Note: Even if the above two options are disabled, the full Survey Log stored on the disk
drive will still show the messages, but they will not be displayed in real time.

Note: It is generally recommended that Report Noisy Channel(s) be left unchecked in
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order to avoid a cluttered real-time display.

® Auto Print Log — If enabled, the log will be printed automatically as it is generated. To
manually print at any time, just press the Print Now button.

* From Restarting Survey — You may print the entire log, or check the box to print only the
portion of the log generated since you reopened an existing survey.

Note: Since the input serial string may be long, only the first 96 characters of the first string for
each shot is displayed in the Survey Log. This is meant only as a QC measure so that you know
you are receiving the serial string. However, the entire navigation string is written to the
Navigation Log.

3.1.4.6.5.7 Spectra Parameters

The Spectra window displays the most recent shot record in the frequency domain:
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Figure 62: Example shot record spectra display.

The left column of numbers denotes the channel number, and the right column the relative scale factor
(“trace size”) applied to that trace. The horizontal axis is frequency in Hz.

The display parameters for the Spectra window are similar to those for the Shot window:
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i Geometrics Seismic Controller - [Aux Channels Window]
7| setup View Window Acquisition Display/Print Alarms Testing/QC Hotkeys Help

"wiriting File I | Shot Parameters |
Aux Channel Parameters Filez
Yacant |R-’.-’-‘-.E.&NT Lal:lell | Gather Parameters | I 5|

Y acant IV.-’-‘-.E.*—‘-.NT Eeridy I_I_ Moise Parameters | ﬁ

Cydle Time fSource Energy Farameters
Log Parameters

Spectra Parameters h
Tension Window

Spectra Display Parameters El
Start Chatinel |-| Start Frequency n Hz

End Channel |132 End Frequency 1000 Hz Cancel |
¥ Dizplay & Channelz  Trace Increment |1 Apply |

YWindow in Tirme Domain Trace Shle

Start Time ||:| Sec ¥ Variable Area
™ wiggle Trace

End Time [2p048 @ Sec

[ Use Minimurn 4-Term Window in Spectral Analysis

Auto Frint Intereal IEI Frint Setup | Frint Maw | %

Digzplay Gain:

Channel |-| 3: Change |p =

| Change One I | Change All I |Equalize Gainsl

v Horizortal Trace Display

® Start Frequency/End Frequency — For the display scale, instead of providing a start and
end time, you must provide a Start Frequency and an End Frequency.
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® Display AUX Channels — Check this box if you would like to include AUX channels in the

frequency plot.

e Start Time/End Time — If you wish to focus on a specific time slice of the shot record, you

can set the Start Time and End Time. The Fourier analysis will be confined to this portion of
the record.

® Use Minimum 4-term Window in Spectral Analysis — This will minimize the side lobes in

the frequency domain plot.

® Horizontal Trace Display — Check this box if you would like the traces displayed horizontally

rather than vertically.

3.1.4.6.5.8 Tension Window

The Tension window displays a continuously-scrolling bar-graph of the output of the Tension Gauge.
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Figure 63: Example tension display. Yellow indicates warning levels, red indicates over-tension.
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i Geometrics Seismic Controller - [Aux Channels Window]
7| setup View Window Acquisition Display/Print Alarms Testing/QC Hotkeys Help

"wiriting File I | Shot Parameters |
Aux Channel Parameters Filez
Y acant IR-’.-’-‘-.E.L‘-.NT Lal:lell | Gather Parameters | l 9

Moise Parameters
Y acant IV.-’-‘-.E.*—‘-.NT I
B Cyde Time fSource Energy Parameters | I =

Log Parameters
Spectra Parameters

M

Dialog =
"Wertical Scale [kaf] IEEIEIEI Carcel |

Time Scale [minutes] I'I

You may control the tension and time scales. If the maximum working load of the Tow Cable is
exceeded, the tension value will be shown in red in the above graph, and the following alarm will

appear:

waming x|

I ALARM: b azimum working load tension erceeded!

[T Disable fubure warnings 121278

If this happens, the best immediate response is to slow the vessel down.

Tensions are recorded in the Tension Log.
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3.1.4.6.6 Alarms Menu

150

You may set various audio and/or visual alarms to get the operator’s attention when certain events

occur. And example of a visual alarm is shown below:

warning x|

Trigger time threshold exceeded.

[~ Disable future warmings 18:13:06

k. I Cancel

Figure 64: Example alarm message.

il Geometrics Seismic Controller - [Aux Channels Window]
"] Setup  Wiew Window Acquisition Display/Print | alarms  Testing/QC Hotkews Help

P [ | TN |
Filez Le

it
o
i

Wacant [VACANT  Label | | | 99399 Vacant [VACANT  Label| 5]
Vacant [VACANT — Label[ | [ 93993 Wacant [VACANT  Label| ES]
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x4
Yizual warning  Sound
Peak noize threshald exceaded by |-|— channels ¥ OM ¥ OM
Cycle time threshold exceeded v OM v OM
Source amplitude threshold exceeded ¥ On ¥ oM
Tape drive not ready - data going to buffers [+ 0N [+ OM
Current tape almost full - ather drive ready? v oM v oM
Data hot savedil] Mo VoW
Hard dizk at critical limitz!! v oM v oM
Owerdiiven channels - see red traces v OM v OM
Sernial string not detected v OM v OM
Shat nurmber and file number out of spac [ on [ o
OF. I Cancel |

Each of the above alarm conditions are described below:

Peak noise threshold exceeded by X channels — Recall that the Peak Noise Threshold is set
in the Noise Display Parameters dialog box. You may have the system activate an alarm
whenever a user-specified number of channels exceeds that threshold.

Cycle time threshold exceeded — Enable this alarm if you wish to be notified if the trigger time
threshold set in the Trigger Time/Source Energy dialog box is exceeded.

Source amplitude threshold exceeded — Enable this alarm if you wish to be notified if the
Source Amplitude Threshold set in the Trigger Time/Source Energy dialog box is not
reached.

Tape drive not ready — data stored in buffers — If the tape drive is not ready for some reason —
for instance, if there is no tape inserted — data will be buffered in memory and/or hard disk. When
the tape drive becomes ready, data will be transferred to tape. Files will be stored on the tape in
order and no data will be lost. It is highly recommended that this alarm be enabled.

Current tape almost full — other drive ready? — You can avoid the alarm condition immediately
above by making it a habit to always insert a fresh tape whenever a tape is removed from a tape
drive. To help you remember this, enable this alarm. You will be warned when there is room for
10-15 more files on the current tape, and that a tape switch is imminent.

Data not saved!!! — Note that it is not necessary to select a storage medium in the Storage
Parameters dialog — saving data is not mandatory. This can be useful when doing practice or
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test shots prior to coming on a survey line. However, this brings with it the risk of failing to store
data when you need to. If you make a habit of disabling data storage for doing test shots, enable
this alarm to avoid losing data.

Hard disk at critical limits!!! — This alarm will sound when the hard disk is down to 50 Mb of
storage space. This is important if you are writing data to hard disk. It is also important if data is
being buffered. If you run out of hard disk space, and something goes wrong with a tape drive, you
risk losing data. This alarm is highly recommended.

Over-driven channels — see red traces — If a channel is over-driven or “clipped”, it will be
displayed in red on the shot record. If you would like additional notification, enable this alarm.

Serial string not detected — If you are logging a serial string, this alarm is highly recommended.
It will sound if the serial string stops arriving for any reason.

Shot number and file number out of sync — In the Serial Input dialog, recall that if you enable
the Shot/File Number Comparison, the shot number generated by the triggering system can be
included in the serial string and compared to the FFID# generated by the CNT-2 Controller. If you
have elected to monitor this, you should enable this alarm.

Note: If an alarm condition occurs, this will be noted in the saved Survey Log regardless of

whether or not the alarm was enabled. It will not be included in the version of the Survey Log

displayed by the CNT-2 Controller in real time.

3.1.4.6.7 Testing/QC Menu

The GeoEel offers several different test options to ascertain that the system is performing to published
specifications. All of these tests can be found in the Testing/QC menu.

i Geometrics Seismic Controller - [Shot Window]
7| Setup View Window Acquisiion Display/Print Alarms Testing/QC Hotkeys Help

"Wiriting File I |

Wacant [VACANT  Label |

I 93339 Vacar

Wacant IU.-'l'-.E.-'-‘-.NT Lal:uell

I 93339 Vacar

Manual Trigger

Run Streamer Moise Test Ctrl+T T
Analog Performance Tests 3
Offset Correction

Hydrophone Leakage Test
Hydrophone Capadtance Test

Velocty Analysis
Geometry Setup
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3.1.4.6.7.1 Manual Trigger

[l Geometrics Seismic Controller - [Spectra Window]
"] Setup  Wiew ‘Window Acquisition DisplawfPrint  Alarms | Testing/QC  Hotkews Help

"whiting File I | " ki
Files Left Run Streamer Moise Yhisk Chrl+T 3
Vacant [VACANT  Label| | | 99933 Wacar  Analog Performance Tests 3
Cffset Correction .
Wacant I"-.-".-'l‘-.l:.-'i-.NT
Labell ! I e Hydrophone Leakage Tesk IEI_EI

Hydrophone Capacitance Test

Yelocity Analvsis

Geometry Setup

You can trigger the system at any time by simply choosing Manual Trigger in the Testing/QC menu.
This can be useful in testing and troubleshooting. It is identical to a noise test, except that no noise
analysis is done. The noise bar graph will be updated, but the only portion of the record it will represent
will be the user-specified portion, rather than the entire record. As such, doing a manual trigger should
not be a substitute for taking a noise record.

3.1.4.6.7.2 Run Streamer Noise Test (Hotkey: CTRL+T)

i Geometrics Seismic Controller - [Spectra Window]
] Setup  Wiew ‘Window Acquisition  Display/Print  Alarms Testing/QC  Hotkeys  Help

Wwiriting File I | Wintin  Manual Trigger
Files Left Run Streamer Moise Tesk k CEeHT %
Wacant I"-.-".-'l‘-.l:.-'l‘-.NT LahE|| | I 93993 “acar  Analog Performance Tests |
Offset Correction s
Wacant IU.-’-‘-.E.-'E.NT
LahE|| | I S Ve Hydrophone Leakage Test IEE

Hydrophone Capacitance Test

Welociky Analysis
Geametry Setup

You may do a noise test at any time. It is not necessary to arm the system. The system will trigger
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and take a record, the noise bar graph will be updated, and a table will be created and written to the
Survey Log. The noise record can be optionally saved, and the table, graph and noise record can be
optionally printed, depending on the settings in the Noise Parameters dialog.

3.1.4.6.7.3 Analog Performance Tests

il Geometrics Seismic Controller - [Spectra Window]
] Setup  Wiew Window Acquisition Display/Print  Alarms Testing/QC  Hotkews Help

"Writing File I | ‘Wit Manual Trigger
Filez Left Run Streamer Moise Tesk Ckrl+T T
Wacant I"-.-".l'l'l.D'l".NT LE||:IE|| | I e EEWETEY  Analog Performance Tests k 5
Offset Correction —
“acant IV.-‘-‘-.D—‘-.NT
Lal:uell | I 1 Hydrophone Leakage Test IEI_E

Hydrophone Capacitance Tesk

Yelociky Analysis
Geametry Setup

This will run the GeoEel self-test. This is a comprehensive performance test for daily, weekly or
monthly use. The following dialog box will appear when Analog Performance Tests is selected:
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Select Test Scripk x|

Test Script Files [zelect one] — Line Frequency to Be Rejected —
TITLE: Geo-Eel Daily Tests V201 7A10/07 i~ 1E.E7 Hz

" BOHz

i+ BE0Hz

= Mone

Total 16 Test(s] Found in Selected Script File
5 Noise/Off

- _THD. 1/ | .

[” Analyzing Data from Last Test Only

k. I Cancel

Following is a detailed summary of the test that will be done:

1. Noise/Offset
a. Noise
i Filter the first 4 harmonics of the power line frequency. (i.e. 50 or 60 Hz).

ii. Measure the AC rms in mV. This is a time-domain rms calculation, without any
filtering being applied.

iii. Compare with Pass/Fail limit.
b. Offset
i Filter the first 4 harmonics of the power line frequency. (i.e. 50 or 60 Hz)

i. Measure the DC offset in mV.
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iii. Compare with Pass/Fail limit.
2. Gain/ THD (Total Harmonic Distortion)
a. Gain
i A 100Hz, 2200mV sine wave is input into all channels.
ii. Compare input signal to recorded signal. (Gain Accuracy).

iii. Compare recorded signal on each channel to the average of that Digitizer's 8 channels.
(Gain Similarity).

iv. Compare with Pass/Fail limit.
b. THD
1. A 100Hz, 2200mV sine wave is input into all channels.
ii. Sum together the amplitudes of the first 6 harmonics of the input signal.
1. Note: First 4 harmonics are summed on 30dB preamp gains.

ii. Compare if the ratio of the harmonics amplitudes to the fundamental is less than the
Pass/Fail limit.

c. Phase

i.  Measure the phase difference between each channel and all other channels on that
Digitizer (Phase Similarity). Note that the internal test oscillator does not have an
absolute timing reference, so there is not internal absolute phase accuracy test. That
type of test must be done with an external pulse generator.

ii. Compare with Pass/Fail limit.

You may select the test script file to be run from the upper window, such as daily or monthly tests
(only one test script is shown in the above dialog box), and select individual tests in the lower window if
desired.

You may also select which line frequency is to be rejected in the test data analysis.

Data will be collected automatically, written to tape or hard disk (following the current settings in the
Storage Parameters dialog), and the data analyzed. During the test, you will see the following
message, which will show the progress of the test:
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TEST 7 Moise,/Dffset X8.5, 1/4m5S

sefting Acquisition Farams on Seismograph(s)..

Cancel

The Survey Log will document the process and identify the various test files:
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E.' C:\LogFilesh Test_Survey.01400E.log i | O | El

M AUTO TEST BEGINS II!

TEST DATA SAVED TO DISK [CATEST_DIR])

TITLE: Geo-Eel Daily Tests  ¥2.01 71007

TEST 5 MoisefOffset X1, 1/Am5

File 2011 10:49:52.7% 12{06{2007 A28 KBytes SAVED
TEST 6 NoiselOffset X2.5, 1}AmS

File 2012 10:50:17.23 12{06{2007 A28 KBytes SAVED
TEST 7 MoiselOffset X8.5, 1}AmS

File 2013 10:50:41.69 12{06{2007 A28 KBytes SAVED
TEST B MoiselOffset X34, 1}4mS

File 201410:51:06.19 12{06§2007 428 KBytes SAVED
TEST 9 Noise}Offset X1, 2m5S

File 2026 10:51:32.53 12{06§2007 428 KBytes SAVED
TEST 10 Moise/Offset X2.5, 2m5S

File 2027 10:52:00.52 12{06§2007 428 KBytes SAVED
TEST 11 MoiselOfiset X8.5, 2ZmS

File 2028 10:52:28.51 12/06/2007 428 KBytes SAVED
TEST 12 MoisefOfiset X34, 2mS

File 2029 10:52:56.51 12{06{2007 A28 KBytes SAVED
TEST 17 Gain, THD, Sim X1, 1}4m5, 100Hz

File 1011 10:53:24.39 12/06{2007 A28 KBytes SAVED
TEST 18 Gain, THD, Sim X2.5, 1/4mS5, 100Hz

File 1012 10:53:51.28 12{06§2007 428 KBytes SAVED
TEST 19 Gain, THD, Sim X8.5, 1/4mS5, 100Hz

File 1013 10:54:18.18 12{06§2007 428 KBytes SAVED
TEST 20 Gain, THD, Sim X34, 1/4Am35, 100Hz

File 1014 10:54:45.07 12{06§2007 428 KBytes SAVED
TEST 21 Gain, THD, 5im X1, 2m5, 25Hz

File 1026 10:55:13.84 12062007 428 KBytes SAVED
TEST 22 Gain, THD, Sim X2.5, 2m3S, 25Hz

File 1027 10:55:44.47 12{06{2007 A28 KBytes SAVED
TEST 23 Gain, THD, Sim X8.5, 2m5, 25Hz

File 1028 10:56:15.10 12/06{2007 A28 KBytes SAVED
TEST 24 Gain, THD, 5im X34, 2m5, 25Hz

File 1029 10:56:45.95 12{06§2007 428 KBytes SAVED
N DATA ACQUISITION COMPLETE !

Figure 65: Accounting of analog test files in Survey Log.

Hopefully you will see the following message when the test is completed:

© 2017 Geometrics, Inc. All rights reserved.



159 GeoEel / P-Cable Operator's Manual

Geometrics Seismic System ﬂ

i J TEST RESLILT: ALL TESTS PASSED

EIKl

Two test files are written to the Logfiles folder; LONG.RPT is comprehensive, while SHORT.RPT is
a summary. A summary is also written to the Survey Log:
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E'E:"-.,LugFiIes"-.,TEsl:_Surver.l]lciﬂl]E.Iug i | I:Ilil

TEST REPORT
DATE: 06/Decf07 TIME: 10:56:51
TOTAL 48 OUT OF 84 CHANNELS TESTED

TITLE: Geo-Eel Daily Tests  V2.01 70107

TEST & MoisefOffset X1, 1/Am5

FILE 2011

File 2011 10:49:52.00 120642007

DC OFFSET SPECIFICATION [ < 1.000000 mY ) PASSED
AC BM5 SPECIFICATION [ < 0.037500 m¥ ] PASSED

TEST b MoiselOffset X2.5, 1/4m5

FILE 2012

File 2012 10:50:17.00 120642007

DC OFFSET SPECIFICATION [ < 0.400000 mY¥ ) PASSED
AC BMS SPECIFICATION [ < 0.016000 mV¥ ] PASSED

TEST 7 MoiselOffset X8.5, 1/4m5

FILE 2013

File 2013 10:50:41.00 120642007

DC OFFSET SPECIFICATION [ < 0.120000 mY ) PASSED
AC BM5 SPECIFICATION [ < 0.004500 m¥ ] PASSED

TEST 8 MoisefOffset X34, 1/4AmS

FILE 2014

File 201410:51:06.001206/2007

DC OFFSET SPECIFICATION [ < 0.035000 mY¥ ) PASSED
AC BMS SPECIFICATION [ < 0.007400 mV¥ ] PASSED

TEST 9 MoisejOffset X1, 2mS

Figure 66: Short form analog test results written to Survey Log.

See examples of short- and long-form reports in the Appendix.

3.1.4.6.7.4 Offset Correction

This function measures and corrects for the DC offset on each channel. About 30 seconds are
required to perform the correction. You will see the following message while the test is being
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conducted:

i Geometrics Seismic Controller - [Spectra Window]
] setup  Wiew Window Acquisition Display/Print  &larms Testing/QC Hotkews Help

Wwintin  Manual Trigoer

"Writing File I |
Files Left Run Streamer Moise Test Chrl+T 2
“acant I"w.-"."l".l:ll'l".NT Lal:uell | I 39333 Yacar  Analog Performance Tests g
Wacant I"-.-".-'l'-.lf.-'-‘-.NT
Lal:uell | I S Hydrophone Leakage Test k 3

Hydrophone Capacitance Tesk

Yelociky Analysis
Geametry Setup

x

] 4

Cancel

Sefting up gain 1 /10

This correction should be performed after the temperature of the Digitizers has stabilized, or whenever
DC offsets are suspected to be too large. You may be prompted after certain actions, such as arming

the system or starting a new line, to run an offset correction.

3.1.4.6.7.5 Hydrophone Leakage Test
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i Geometrics Seismic Controller - [Spectra Window]
) Setup  Wiew ‘Window Acquisition DisplaviPrint  Alarms Testing/QC Hotkews Help

Writing File I | “Wiitin - Manual Trigger

Files Left Run Streamer Moise Tesk Chrl+-T %
“acant I"-.-".l'l".D':".NT LabE|| | I 99999 “acar  Analog Performance Tests 3
Yacant I"-.-".&D‘-‘-.NT Lal:uell | I T909 \acar Cffset Correckion 5

Hydrophone Leakage Test
Hydrophone Capacitance Tes K

YWelociky Analysis
Geametry Setup

Note: You should do an Offset Correction prior to running a Hydrophone Leakage Test;
otherwise, the measured leakage values may be erroneous.

The Hydrophone Leakage Test performs a resistance test across the analog inputs. The following
message will be displayed while the test is running:

Test in Progress ) x|

K,

Cancel

setting up channel 2/ 8

The results of the test will be reported in the Logfiles folder, using the survey name, followed by the
line number, and “LeakTest.htm”. A sample report is shown in the Appendix.

Note: You should not expect all resistances to be identical. What you see in the sample report
in the Appendix is normal variation, due to variations in resistor values on the front ends of the
analog inputs. We do not hold these resistor values to the tolerances necessary to accurately
measure high values of resistance in parallel with the input resistance of the modules. The
intention of the leakage test is to detect anomalies. It is not intended to accurately measure
whether the resistance is 12 kOhm or 10 kOhm, but rather to help troubleshoot a section or
Digitizer if a channel seems to be consistently recording bad data. An anomalous resistance
does not necessarily mean the channel is bad, but if you do have a bad channel, an anomalous
resistance may yield clues as to why. The pass/fail limit for this test is set to 1000 kOhm.
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3.1.4.6.7.6 Hydrophone Capacitance Test

il Geometrics Seismic Controller - [Spectra Window]
] Setup  Wiew Window Acquisition Display/Print  Alarms Testing/QC  Hotkews Help

"Writing File I | ‘Wit Manual Trigger
Filez Left Run Streamer Moise Tesk Ckrl+T T
Wacant I"-.-".l'l'l.D'l".NT LE||:IE|| | I 99399 Yacat  Analog Performance Tests 5
Offset Correction
“acant IV.-‘-‘-.D—‘-.NT
Lal:uell | I 1 Hydrophone Leakage Test 8

Hydrophone Capacitance Tesk

Yelociky Analysis
Geametry Setup

The Hydrophone Capacitance Test will perform a capacitance measurement across the analog
mputs of each channel and compare the result to the expected capacitance, which is calculated on the
basis of the Native Group Interval and Hydrophone model indicated in the GeoEel Configuration
menu. The results of the test will be reported in the Logfiles folder, using the survey name, followed by
the line number, and “CapTest.htm”. A sample report is shown in the Appendix.

Note: The purpose of this test is to detect bad or disconnected hydrophones in each group. If
you are using a liquid GeoEel, which contains hydrophones manufactured by Titan/Benthos, it
is a rather crude test, based on the knowledge of the number of hydrophones per group and the
capacitance of each hydrophone. Theoretically, we know what the capacitance of the
hydrophone group should be, because we know the capacitance of each hydrophone. In
reality, however, the capacitance of each Titan/Benthos hydrophone can vary by up to + 20%.
For this reason, you will likely notice a significant channel-to-channel capacitance variation in
the capacitance report, even if there are no problems with the Streamer. This is normal and
should be expected. What you should not see are marked changes in capacitance on any given
channel over time. For this reason, it is a good idea to do a capacitance test of each Active
Section upon delivery of your Streamer and keep it as a reference. You should annotate the
report with the serial numbers of the Active Sections, since these are not automatically detected
or reported by the test. Capacitance tests should be conducted periodically and compared to
this “standard”. If you are using a solid GeoFEel, the hydrophones are of Geometrics
manufacture and the capacitance is better controlled. But the same advice applies — measure
the baseline capacitance prior to your first survey and keep it as a record.

3.1.4.6.7.7 Velocity Analysis

This item applies only when you are doing a brute stack. See the Appendix for a complete discussion.
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i Geometrics Seismic Controller - [Spectra Window]
] Setup  View Window Acquisiion  DisplayPrint  Alarms | Testing/QC  Hotkeys Help

"Wwiriting File | | Wwiitin  Manual Trigger
Filez Left Run Streamer Moise Test Chel+T z
Wacant Il'-.-".":".mNT L-E||:|E|| | I 99999 “acar  Analog Performance Tests &
Cffset Correction
Wacant I"-.f.-'-‘-.E.ﬁ.NT
Lal:uell | I el st Hydrophone Leakage Test 3

Hydrophone Capacitance Test

Welociky Analysis k

Geametry Setup

3.1.4.6.7.8 Geometry Setup

This item applies only when you are doing a real time brute stack. See the Appendix for a complete
discussion.

E]
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3.1.4.6.8 Hotkeys Menu

I Geometrics Seismic Controller - [Shot Window]
"] Setup Wiew Window  Acquisition  Display/Print  Alarms  Tesking/QoC Hotkeys Help

Wwiiting File I | Wwiting File I_ Arm F1
Files Left Maximize Gather Window Fz
Wacant [VACANT  Label| | | 99339 Vacant [VACANT  Maximize Shot window F3
I_ Maximize Log wWindow F4
i IVﬁmNT Lal:uell | I S5 oot BT Hide/Unhide Cycle Time Window  FS
Restore All Windows ESC
Print Shot Record Fé
Prink Moise Analysis F7
Equalize Shot Display Gain Fa
Increase Shot Display Gain Fa
Decrease Shot Display Gain Fid
Togale shok Sound OnyfCFF Fi1
Operator Moke Flz
Togale AGC Ckrl+G
Togale Mormalize kel
Togale Fixed Gain Ckel+F
Skreamer Moise Test CErl+T
Set Acquisition Params Chel+8
Set Active Channels Chrl+Y
Set Preamp Gains Ckel+P

The CNT-2 Marine Controller offers many convenient “Hotkeys” that are worth memorizing and/or
printing out for easy access. The functions of most of those shown in the menu above are self-evident;
however some pointers are useful:

® The F1 key is actually a toggle switch; it toggles between ARM and DISARM.

® The ESC key restores the view to your normal layout after you have maximized the gather, shot or
log windows.

* Equalize Shot Display Gain applies only in fixed gain mode; when pressed, all display gains
will be set to that of channel 1.

® Increasing or decreasing the display gains will change them by 3 dB per click (if in fixed gain
mode) or by a Trace Overlap of 1 (if in AGC or normalize mode).

® The CNT-2 Controller will beep each time the system triggers. You may toggle this feature using
the F11 key.

® Pressing the F12 key brings up the following dialog box:
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Opetator Note ' x|

Time Stamp 14:19:58 09427 /07

Enter v'our Mate  Itdan overboard!

] Cancel

Figure 67: Operator note entry box.

You may type in a time-stamped note of 80 characters, and it will be written to the Survey Log.

3.1.4.6.9 Help Menu

il Geometrics Seismic Controller - [Aux Channels Window]

166

T Setup  Wiew Window Acquisition Displaw/Print  Alarms  Testing/QC  HotKeys Help

Writing File I | YWriting File I

Files Left Filez
Wacant [VACANT  Label | | | 99399 Vacant [VACANT  Label| | IEE]
Vacant [VACANT — Lapel[ | [ 993999 Vacant [VACANT  Label[ | EE]

x
@ Geometrics Geok el Yersion 5.7EE

Copyright & 1957-2017

[Feometrics

2190 Fortune Drive
SanJose, CA 95131, USA
Fhone [408] 954-0522
Fax [408] 554-0902

Technical Support: support{@igeometncs. com
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Clicking on Help>>About will display the above splash screen, which displays the software version
and support details.

3.1.4.7 Other Program Features

3.1.4.7.1 Optional Window s

You may open multiple Shot and Spectra windows. For instance, you may have one Spectra window
focused on the shallower portion of the record, and another focused on the deeper portion. Multiple
Shot windows can be used to break up a record into different time chunks or to display filter panels.

To open an Optional Shot window, open the Window menu and choose Add Optional Shot Window:

il Geometrics Seismic Controller - [Aux Channels Window]
"] Setup  Wiew | Window Acquisition  DisplayPrint  Alarms  Testing/QC  Hotkewys  Help

wiiting File I Cascade iting File I |

Tile Files
Wacant IV.-‘-‘-.D—".NT Arrange Icons cant IV.-‘-‘-.D—‘-.NT LabE|| | I 33
e I_‘-.I.-'l'-.E.-'-‘-.NT #dd Cptional Spectral Window e IV.-‘-‘-.E.*—‘-.NT Lal:uell | I 99

add Cptional Shat Window

Delete Optional Windows

1 Test_Survey.2393.log
2 Shot Window
3 Cwcle Time [ Gun Energy Window
4 Gather Window 1 - Offset Ch, 2
5 Moise WWindow
& Spectra Windaw

W 7 A Channels Window

A blank Shot window will appear:
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_lolx

The data from the next shot will be displayed when the system triggers.

You may open up to seven separate Shot windows, and set the display parameters differently in each.
For instance, you might display the entire record in one panel, and then break the record up into three
different time chunks to better see the data:

© 2017 Geometrics, Inc. All rights reserved.



169

GeoEel / P-Cable Operator's Manual

netrics Seismic Controller 1= x|
Setup Yiew Window Acouisiion DisplayPrint  Alarms  Testing/QC  Hotkeys Help
e —io| x| CERTr— JRT=TE [+ 55 JRTeT0 [ o =L/
File Number: 3018 File Number: 3018 File Number: File Number: 3018

Channel:? 6 8 11 15222528 323538 4246 4¢||Channel:t 5 & 13 17 21 25 20 33 37 41 4 ||Channel:! 5 & 13 17 21 25 20 33 3 41 45 |Channel:! 5 © 13 17 21 25 28 33 37 41 45
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Figure 68: Multiple shot display showing shot record in entirety and in segments.

The figure above shows a 12-second record (left) and three separate but time-contiguous windows
(left to right) of 1 second each.

Right-clicking in any Optional Shot window will display the following menu:

Acquisition Settings
Display Settings
Read MNext File

Choosing Acquisition Settings will bring up the following dialog:
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window Display x|

—YWindow Dizplay Control
& Automatically Update Ywindow

Read Disk |
" Freeze Cumrent ‘Window

Cancel |

If you click the Automatically Update Window radio button, this window will operate like the main
shot display window. If you choose Freeze Current Window, it will no longer update the display
after each shot, but will instead continue to display whatever data were there when freeze was chosen.

Choosing Display Settings will bring up the normal Shot Display Parameters dialog box:
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Shot Display Parameters

Start Tirne ||:| SEE Start Channel
End Time |2 045 Sec End Charnel
; Trace Increment
[Fain Shyle
5 FivedGain | 1imeGnd |0
 AGLD Minor Grid
Lines: I':'
" Momalize

x|
] I
Cancel |
Apply |

Trace Shle
% \ariable Area
i~ wiggle Trace

[1
[132
I.I_

m3ec

window Title | Termp Shat window

AGLC window in zamples

Trace Overlap

Set Filkers |

B iE
Auita Print Interval I'J_ PrintSetupl Print Nawy |
Display Gains
Channel [1 =] Change [0 =]
| Changeone | | Changesl | |Equalize Gaing

Whatever you type in for Window Title will be displayed at the top of the Optional Shot window.
Each Optional Shot window can be given a unique descriptive name.

Note: Parameters set in this dialog will apply to this specific Shot window only; you must set

parameters separately for each Shot window.

Choosing Read Next File will read the next file number.

3.1.4.7.2 Reading in a Shot Record

On any Optional Shot window, right-click and choose Acquisition Settings to bring up the following

dialog:
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Window Display

Press the Read Disk button:

172

© 2017 Geometrics, Inc. All rights reserved.




173

GeoEel / P-Cable Operator's Manual

g oy

Look in: | () data ~| « & ef EB-
4934,59d 7221,50d 7227 50d 10095, 5gd ]
4935, 50d 7222 ,50d 7228.50d 10096,5gd ]
4936, 504 7223.50d 7229.50d 10097, 50d ]
4937504 7224.50d 10092, 5ad 10098.50d ]
4938, 504 7225.50d 10093,50d 10099,50d ]
4939,50d 7226.50d 10094.59d 10100.59d ]

al

File name:

Filez of type:

Choose the path and file name of the shot record you’d like to read in and display. Once a record has
been read in, the display parameters may be adjusted in the same way as those for a new record.

Note: This feature may only be used to read data from disk, not from tape. To read and display
data from tape, see the section on the Tape Utility.

Note: Also see here.

3.1.4.7.3 Defining the Noise and Signal Regions

In order to make effective use of the real-time noise monitor, you must define a portion of the record
that is dominated by noise. Usually, if the water is deep enough, the best place for this is between the
first breaks and the water bottom reflection.

On the main Shot window, right-click to bring up the following menu:

Hide Shat Window Tool Tips
Shat Display Dialog
Edit Moise Regions

Choose Edit Noise Regions, then right-click again:

add Signal Reqion [ !

Delete Region
Delzte Al
Save and Exit
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Add Noise Region. Define a polygon around the portion of the record you wish the noise to be
calculated from by left-clicking on the vertices. The polygon may have up to 10 vertices, and multiple
polygons may be drawn. Be sure to close the polygon by re-clicking on the first vertex:
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Figure 69: Defining the noise region in a shot record.

In the record above, the region selected for noise calculation after each shot is the zone between the
first break and the water bottom reflection. Each time a record comes in, the rms amplitude of each
channel will be calculated within this time window and the noise bar graph will be updated:
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Figure 70: Bar graph showing rms amplitudes calculated in user-defined noise region between first
breaks and water-bottom reflection.

If you use the region between the first breaks and the water-bottom reflection to calculate the noise,
the position of the defined noise region may need to be adjusted periodically if the water depth changes

significantly. Including the water-bottom reflection within the noise region will result in erroneously
high noise calculations.

If you have enough offset, it might be better to calculate the noise in the region before the first breaks:
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Figure 71: Bar graph showing rms amplitudes calculated in
user-defined noise region prior to the first-arrivals.

If you wish to calculate a signal-to-noise ratio, choose Add Signal Region and define it in the same
way:
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Figure 72: Defining the signal region in a shot record.

Note: Do not overlap noise and signal polygons.
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To plot the signal-to-noise ratio, open the Noise Display Parameters dialog and check the Plot SNR
box:

¥ Flat SHR

The noise bar graph will plot the ratio of the rms amplitude in the signal polygon to the rms amplitude in
the noise polygon for each channel

To delete a previously-defined signal or noise region, highlight the region in question, right-click and
choose Delete Region:

Add Moise Reqgion
Add Signal Region

Delete all [g

Save and Exit

To delete all previously-defined noise and signal regions, right-click and choose Delete All:

Add Moise Redion
Add Signal Region
Delete Reqgion

Save and Exit !

Note that changes made in the mode will only be preserved when you choose Save and Exit (which is
the only way to exit this mode).

Add Moise Reqion
Add Signal Reqion
Delete Reqgion
Delete all
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3.1.4.7.4 Depth Sensors

3.2

S1007

0.55m

Figure 73: Depth sensor output display.

If you have entered the depth sensor serial numbers in the GeoEel Configure menu, you will see the
above depth sensor display. The output of each sensor is in order from left to right, according to the
order they were entered in the Configure menu. If they were entered as directed, the far left box will
display the output of the sensor nearest the vessel. The depth sensor display can be placed at the
bottom, top, or either side of the screen, depending on your preference.

Each box displays a colored circle indicating the sensor status. Green means the sensor is functioning.
Red means no signal has been received from that sensor in the time expected, and may indicate a
malfunction. Yellow indicates that the sensor has reported a depth that is outside the min/max set in
the Geometry Setup menu.

In addition to depth sensor output, the ready status of the GeoEel will be displayed on the far right.

Depths will be logged in a file called [drive]:\Logfiles\/Survey Name.Line Number].depth.txt. An
example Depth Log can be viewed here.

GeoEel Tester Utility

The GeoEel Tester program, designed primarily for the P-Cable, is designed to make tracking down
leakage and faulty components easier. The program can be exercised in a more repetitive manner than
running various functions using the GeoEel Controller, as components can be switched on and off
individually. It also includes useful utilities, like resetting Digitizers and assigning new IP addresses.

Some necessary functions are not performed automatically. As an example, saving the Switch list to
the registry after running Determine Switch Order requires confirmation. This is because the tool
does not assume that the result of the function is correct. For instance, perhaps there are 8
Switches and only seven were found. If a Switch isn't found for some reason, the software has no
idea of its existence. The operator must confirm the result and decide whether to save the
configuration.

Because this tool allows the disabling of various functions and cutting power to components, care must
be taken when using it. It is possible to leave the system in a state in which further operation of the
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system will be impaired if it is forgotten that this occurred.

Some functions take time to execute. For instance, the power up of all Switches takes several minutes.
A Digitizer requires about 40 seconds to completely boot. The system can become unstable if the
operator tries to connect to components while they are still booting. The operator must carefully
observe the current fluctuations on the Deck Unit. Once the current has stabilized at the correct value,
the system is ready. THIS MAY TAKE SEVERAL MINUTES.

YOU SHOULD FAMILIARIZE YOURSELF WITH THIS PROGRAM WITH A KNOWN GOOD
SYSTEM BEFORE USING IT TO TROUBLESHOOT.

The executed commands are stored in the file C:\Geometrics\GeoEeNGeoEel Tester.log. This file is
never overwritten by the program. You can save different versions by renaming the file, and a new
one will be started. This file can be very useful, particularly if you contact Geometrics for support,
because it gives a complete record of what you have tried and what the results were.

Some review of the GeoEel/P-Cable nomenclature and network conventions will be helpful before we
discuss the capabilities of the GeoEel Tester.

Note: The P-Cable components communicate via Ethernet. If you intend to connect the system
to the ship’s or any other network, you may experience IP address conflicts. Please contact
Geometrics well ahead of time if you intend to connect the system to an existing network.

® The terms “Streamer”, “GeoEel”, “Section” and ‘“Digitizer” are used somewhat
iterchangeably in the context of troubleshooting. Likewise “Junction Box” and “Switch”.

® The GeoEel Controller PC and the Deck Unit are on the .1 subnet (this is the third number in
the IP address). Their addresses are set at the factory to 192.168.1.1 and 192.168.1.2,

respectively (if you are supplying your own Controller PC, you must set its [P address to
192.168.1.1).

¢ Al Digitizers are also on the .1 subnet. Their IP addresses are set either automatically by the
Detect Sections command in the GeoEel Controller (the safest but more time-consuming
method), or manually using the GeoEel Tester program (faster, but you must be careful to set it
correctly). Digitizer #1 (closest topologically to Deck Unit) must be set to 192.168.1.3, #2 to
192.168.1.4, and so on. This order is crucial, as it determines the numbering of the
channels. 1If the Detect Sections command in the GeoEel Controller is used to assign the
IP addresses, this is done automatically, and there is less chance of error.

® The Reset command in the GeoEel Controller and in the GeoEel Tester tool resets the IP
addresses of all of the Digitizers to 192.168.1.254. This is the IP address that the Detect
Sections command searches for when assigning IP addresses. The Detect Sections
command will ignore anything without this IP address. For instance, if for some reason the
Reset command fails to reset a Digitizer, that Digitizer’s IP address will not be set correctly
by the Detect Sections command. It is therefore important to ensure a successful reset
prior to running the Detect Sections command. This can be done using a program like IP.
Inspector or by pinging the previous IP addresses and making sure none of them respond.

® Digitizers are numbered according to their order on the Cross Cable. The Digitizer closest to
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the Signal Cable (192.168.1.3) is referred to as Digitizer #1. Digitizer #2 (192.168.1.4) is next
in line, and so on.

A schematic of a Cross Cable Junction Box (or Switch) is displayed below. Only those items
pertinent to troubleshooting are shown. Each Junction Box includes a multi-port Ethernet
switch, a depth sensor, and an optional digital compass. Each Junction Box includes trigger in/
out, power in/out, and network in/out. In addition, there are switches that enable/disable the
network connection to the Streamer, that disable the trigger to the rest of the array, and that
control power to the associated Streamer (3) and, separately, to the rest of the array (4).

A

Streamer

Network Trigger Powar

<—— Ship Direction Cross Cable Direction —»

|
1
Network Network

Trigger ”2 Trigger

Power 4 Powar

Junction Box

Figure 74: Schematic of switches in P-Cable Junction Box.

The Junction Boxes are on the .2 subnet. Their [P addresses are set at the factory and are
based on their serial numbers, which you can find stamped on the outside of the Junction
Boxes. The last two digits of their [P address is the serial number minus 7100. For instance, a
Junction Box with serial number 7137 has an I[P address of 192.168.2.37.

The Junction Boxes do not need to be on the Cross Cable in any particular order, and there is
never any reason to change their IP addresses (although see comment above about connecting
to existing networks). However, it is important that the order be known by the software.
This is achieved either by manually entering the Junction Box serial numbers in the GeoEel
Configuration dialog (the hard way), or using the Determine Switch Order command to
mterrogate the Junction Boxes for their serial numbers and then writing them to the registry
(the easy way, and less prone to error). If Geometrics supplies the GeoEel Controller PC,
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which is highly recommended, this should already be set up correctly.

® By convention, Junction Boxes are numbered according to their order on the Cross Cable. The
Junction Box closest to the Signal Cable is referred to as Junction Box #1.

® If the outputs of the depth sensors are to be logged by the GeoEel Controller, their serial
numbers must be entered in the GeoEel Configuration menu. These are the same as the serial
numbers of the Junction Boxes themselves, so they can simply be cut and pasted from the
Junction Box serial number list in the same dialog. If the depths are being logged by a third-
party system, such as Navpoint Trawler, they need not be visible to the GeoEel Controller, and,
n fact, probably will not be, due to communication protocol conflicts (UDP vs. TCP). In this
case there is no need to enter this information in the GeoEel Controller.

® The Tail Modules are on the .2 subnet. They are similar to the Junction Boxes i that their [P
address is set at the factory, their order on the Cross Cable is not important, and there should
be no need to change their IP addresses, which are set to the serial number minus 8000.
These also contain a depth sensor and optional compass. Like the Junction Boxes, the GeoEel
Controller only needs to know their order if the depths are to be logged by the GeoEel
Controller.

® As of this writing, the GeoEel Controller software does not communicate with the digital
compasses. These are utilized only by NavPoint Trawler.

The above is summarized in the schematic of a 6-Streamer P-Cable array shown below:

Tail Module IP Address .90 .86 .91 88 98 .84

8 16 24 32 40 48

Channel #s

1 9 17 25 33 41
Streamer # 1 2 3 4 5 6
Streamer IP Address 3 4 5 B 7 8B

GP3 GPS

Switch/JB IP Address | 49 54 57 58 .59 60 61 .52
Switch/JB # 1 2 3 4 5 6 7 8

Signal Cable

Streamer IP Address: 192.168.1.X, X=3.4.,5,...n, n = number of A/D modules + 2
Switch/JB IP Address: 192.168.2.XX, XX = Serial # of JB - 7100
Tail Module IP Address: 192.168.3.XX, XX = Serial # of Tail Module - 8000

Figure 75: Schematic of P-Cable array showing IP addressing conventions.
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3.21

The GeoEel Tester tool is organized into two broad categories: commands that communicate with
Digitizers and commands that communicate with Switches. The section focused on Switches also
includes Digitizer and Switch groupings to facilitate deployment and leakage isolation. We will focus on

the Digitizers section first.

Digitizer Tests

Sk
Run the GeoEel Tester program and the following dialog will appear:

Enter Section Number '

Section Murmber ]|:|

DIk,

Cancel

x|

If you would like to connect to and communicate with a particular section’s Digitizer, enter its number
(NOT its IP address) here. Section Number “0” refers to a Digitizer that has been reset and has an
IP address of 192.168.1.254. As explained above, the sections are numbered 1, 2, 3, and so forth,
according to their order on the Cross Cable. If you press the Cancel button, the program will not
attempt to connect to a Digitizer yet. This is useful if you wish to perform functions relating to the

Junction Boxes.

If you press OK, the following will appear:
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Eﬁ' GeoEelTester B =] S

Commands  Yiew  Help

Choose Eel I Mext Eel | Conhected: Mone Run Trigger Test | Run Metwork testl Switch |
Canfiqure Egl | Record Leakage ta lag | Enter Log Stiing |
waiting.. x|
l ltage I 0

Leakage

Registry Switch list: 13:23:11.262 “Waiting for EEL ta commect
#1560 7151 13:23:11.262
Aborted by user 13:23:21.294

Registry Switch list: 13:23:23.075

7150 7151 13:23:23.075
UDP Socket Time Out 13:23:34.65.
Aborted by user 13:23:43.998
Aborted by user 13:23:47.967

Aborted by user 13:23:51.826
UDP Socket Time Out 13:24:05.562

If the Digitizer you specify is connected to the Cross Cable and powered up, the “Waiting for EEL to
connect” dialog should disappear.

However, if the system is not connecting, you may choose Cancel. You will see the following dialog
box. You may press the Choose Eel button to select another Digitizer.

¥ GeoEelTester.log - Geometrics GeoEel Tester ) 101 =l

Commands  Wiew  Help

Choose Eel | Mext Eel I Connected: None Run Trigger Test Rur Netwark test Switch |
Configure Eel |

Connection failed with error 10060: 16:05:33.009

If you connect to a Digitizer, you will see “Connected” and the Digitizer number, along with some
additional information and buttons:
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Poeomeresier Il x
Commands  Yiew Help
Choose Eel | Hext Eel | Connected: 1 Fun Trigger Test | Run Netwark testl Switch |
Configure Eel | Run Cap Test | Run Leak Test |
Record Leakage to log | Enter Log String |

Leakage I 0 Current I 0 Yaltage I 0
Start Leakage |

Command: m

Socket 192.168.1.3 connected: 14:40:53.234
System Ready 14:40:55.734
VYersion number_73.0 14:40:55.765

Note: “Connected” in this context refers to a network connection.

Following is a summary of the functions of the other buttons in the above dialog box.

®* Next Eel: This function will disconnect from the present Digitizer, and connect to the next
Digitizer in line. If you are currently connected to Eel (Digitizer)1, pressing Next Eel will
close the network connection to Eel 1 (it will not power it down) and connect to Eel 2.

[ ]

Run Trigger Test: This tests the trigger circuit by measuring the time required to send 100
trigger commands to the Digitizer. This process should take 25-35 seconds.
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Woeotelrester _10O) x|

Commands  Wiew  Help

Chooze Eel | Mext Eel | Connected: 1 Run Trigaer Test | Fiur Metwork testl Switch |
Configure Eel | Run Cap Test | Run Leak Test |
Record Leakage to log | Enter Log String |

Leakage I 0 Cuirent I 0 Yaltage I 0
Gonmar Start Leakage |

Command: c11: 16:22:47.346
Command: hOI: 16:22:47.846
Command: e31: 16:22:48.346

System Ready 16:22:48.846
Command: mil: 16:22:48.846

Yersion number_53.0 16:22:48.861
Command: 1000101: 16:25:37.058
Command: bll: 16:25:38.558

Starting SPSU Socket 16:25:40.058
Deck Unit Connected 16:25:44.058
Trigger Test Completed 16:26:07.716
Trigger Test Result: 100 shots in 27.658 seconds 16:26:07.716
Closing SPSU Socket 16:26:07.716

®* Run Network Test: This tests the network integrity by measuring the time required to
transmit a set amount of data. The reported network speed should be 13.5 - 14 Mbps.
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Brooreeser I
Commands  Wiew Help
Choose Eel | Mext Eel | Connected: 1 Run Trigger Test | Run Metwork testl Switch |
Configure Eel | Fiun Cap Test | Fun Leak Test |
Record Leakage tolog | Enter Log String |

Leakage I 0 Current I 0 Voltage I 0
SEnna i Start Leakage |

Command: e31: 16:22:48.346

System Ready 16:22:48.846

Command: mi: 16:22:48.846

Version number_53.0 16:22:48.861

Command: 1000101: 16:25:37.058

Command: bll: 16:25:38.558

Starting SPSU Socket 16:25:40.058

Deck Unit Connected 16:25:44.058

Trigger Test Completed 16:26:07.716

Trigger Test Hesult: 100 shots in 27.658 seconds 16:26:07.716
Closing SPSU Socket 16:26:07.716

Metwork Test Completed 16:26:49.609

Metwork Test Result: 14.158 Mbps 16:26:49.609

Note: If you hold the CTRL key down while pressing Run Network Test, the test will run
continuously until you press Cancel.

®* Run Cap Test: This works just like Hydrophone Capacitance Test in the Controller
software, but it only works on the section physically connected to the Digitizer you are
connected to.

®* Run Leak Test: This works just like Hydrophone Leakage Test in the Controller software,
but it only works on the section physically connected to the Digitizer you are connected to.

®* Record Leakage to Log: The GeoEel Tester writes a continuous log of test results to a file
called GeoEel Tester.log. You will find it in the Geometrics\GeoEel directory. Pressing this
button will write the current leakage value to the log.

® Enter Log String: This allows the observer to enter a comment in the log. It is good
practice to use this when troubleshooting. One of the first things you will be asked to do by
Geometrics Support will be to email us the GeoEel Tester.log file.

* Start Leakage: This is a toggle switch that allows enabling/disabling the leakage, current,
and voltage to be displayed and continuously updated in the boxes immediately above the
button. These are the same values that are reported on the front panel of the Deck Unit.
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e Configure Eel: This button brings up a configuration dialog with many functions. You must
be careful when using these tools:

Geometrics GeoEel Tester il

' The following commands will change the configuration
[ Do wou wank ko continue?

Yes Mo |

Note: This tool is generally meant to be used to troubleshoot a single Digitizer that is
connected directly to the Deck Unit with a test cable. It can be used when connected to
the Cross Cable, but extreme caution should be used as you risk reconfiguring a
Digitizer you did not intend to configure.

Press Yes if you want to reconfigure the Digitizer you have connected to. You will be
presented with the following:

Digitizer Section 0 x|

Hardware Rezet from SPSU
Click button on right if digitizer not seen Eezet Al Eels |

— Reconfigure Section Mumber

Mew Section Mumber I'I Apply |

— Dizable Rezets

Permanently Lock Digitizer | Unlock, |

Dizable Feszet Untl Reboat |

Reboot | Prepare Firmware Lpdate |

Cancel |

From here, you may:
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O

Reset All Eels: This will perform a reset on ALL Digitizers connected to the Deck Unit
and powered up, NOT ONLY THE ONE THIS SOFTWARE TOOL IS CONNECTED
TO!!! This is the same function as the Reset button in the GeoEel Controller. This is
intended to be used only if there is a single Digitizer attached.

Reconfigure Section Number: This allows you to change the section number (i.e.,
the IP address) of a single Digitizer. For instance, if you have connected to Digitizer #6 (a
Digitizer with IP address 192.168.1.8), and you wish to reconfigure it to be Digitizer #1
(192.168.1.3), you would enter “1” here and press Apply. You would then see the
following:

Test Progress x|

Canizel

Setting to gechtion 1 IP 192.1681.3

After doing this, you must re-connect to the newly-configured Digitizer for further testing,
using the Choose Eel button. See the section on changing out a Digitizer.

Permanently Lock Digitizer: You must be especially careful when utilizing this
feature. To avoid accidents, you must hold down the CTRL and SHIFT keys while
clicking on this button for it to work. This function will “lock” this Digitizer, disabling
resets. While locked, it will ignore all reset commands. This function only takes effect
after the Digitizer is rebooted, either by using the Reboot button or by cycling the power
on the Deck Unit.

Unlock: This undoes the above, re-enabling resets of the Digitizer. Again, the Digitizer
must be rebooted for this command to actually take effect.

Note: You can only permanently lock and unlock Digitizers one at a time, using
the Choose Eel or Next Eel buttons. You cannot lock or unlock all of the
Digitizers on the Cross Cable at once. However, you do not need to reboot them
all individually,; you can simply cycle the power on the Deck Unit once each
Digitizer has been locked or unlocked.

Disable Reset Until Reboot: This command will temporarily disable resets on this
Digitizer until it is rebooted, either through cycling the power on the Deck Unit or pressing
the Reboot button.

Note: There is a subtle difference between “permanently” and “temporarily”
locking a Digitizer. In the former, the Digitizer will not be resettable after merely
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rebooting; you must first use the Unlock command. In the latter, simply rebooting or
cycling the power will unlock the Digitizer and allow it to be reset.

Note: When you open a survey in the GeoEel Controller, the Digitizers will all be
locked temporarily. This avoids accidental resets during the survey that might be
caused by a noise spike on the trigger line. If you wish to reset any of these

Digitizers later, they must first be rebooted.
o Reboot: This will reboot the Digitizer you are currently connected to.

o Prepare Firmware Update: If you would like to update your firmware, please contact
Geometrics.

3.2.2 Switch Tests

Pressing the Switch button brings up the following dialog:
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Dialog

— Setup Functions

List Switches

Determing Switch Order |

Wwite List Tao Reaistry

Apply Command to These Switches

hext Paosition |

Switch SH
or Paszition

[~ Al Switches

Cancel

x|
_ Caneel |

Fead Voltage |

r— Deployment Commands

Power On Streamer |

r— Commands to |zolate Leakage

Check Starboard | Dizable Junction |

Pawaer O Streamer |

Enable Junction | Check Port | Dizable Streamer |

Dizable Junction | Check Shoamer |

Enter Log String |

If you move this dialog aside, you will see in the Log window the Switch list that is currently stored in
the registry (registry key: PCableSwitches; in this case, we have two Switches, 7150 and 7151):
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=101 %]

Choose Eel | Mext Eel | Connected: None Run Trigger Test | Run Metwark testl
Configure Eel | Fun Cap Test | Fiun Leak Test |
Record Leakage to log | Enter Log Sking |

Leakage I 0 Current I 0 Yaoltage I )

Mot Connected Start Leakage |

Registry Switch list: 13:28:42.358
7150 7151 13:28:42.358

The All Switches function will apply to this list of Switches.

A description of the function of each button i this dialog follows:

Setup Functions
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List Switches: This queries the network and finds which Switches are attached. This
command will not cause any settings to be changed. This command does not necessarily list
the Switches in order.

Determine Switch Order: This command will further interrogate the system to determine
the order in which the Switches are connected. Running this command by itself does not
make any changes to any settings — it simply lists the Switch order on the screen and
writes it to the GeoEel Tester log.

Note: If the Determine Switch Order function does not complete, IT WILL LEAVE THE
SYSTEM IN AN UNUSABLE STATE, UNTIL THE POWER IS CYCLED OR THE
DETERMINE SWITCH ORDER FUNCTION IS RUN SUCCESSFULLY.

Write List to Registry: This will write the Switch list to the registry, in order, as determined
by the Determine Switch Order command discussed above. This accomplishes the same
thing as typing the Switch serial numbers into the P-Cable Switch Order box in the
Configure>GeoEel dialog of the GeoEel Controller. Using the GeoEel Tester software to do
this is easier and not prone to data entry errors. However, YOU MUST CONFIRM that the
switch order, as determined by the Determine Switch Order command, is correct.

Apply Command to These Switches

Switch SN or Position: Some Switch commands can be executed on a single Switch or on
all of the Switches at once. To issue a command to a single Switch, type in either the Switch
position or its serial number. To issue the command to all of the Switches simultaneously,
check the All Switches box.

Note: This function works on the Switch list read from the registry or, if executed, the
Switches identified by the Determine Switch Order command. Even if this listing is
incorrect, this is the list that will be used when entering a position number. If you are in
doubt, be sure to run the Determine Switch Order command before attempting to
manipulate Switches.

Next Position: This increments the targeted position by 1. This is a more convenient
method of entering the next position than entering a new number in the entry box. It works
best if you work with Switch positions (which always increment by 1), rather than serial
numbers, unless your Junction Boxes are on the Cross Cable in order of serial number and if
there are no serial number gaps.

Read Voltage: You may interrogate the Switches individually or all at once for their voltage.
This can be a good diagnostic tool when troubleshooting the array. The voltages should
decrease with position along the Cross Cable. Minimum recommended voltage is 45V;
maximum is 70V.

Deployment Commands
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®* Power On Streamer: This command powers-up the Streamer (Digitizer), enables the
trigger to the Streamer and the Interconnect Cable, and enables the Ethernet at the selected
position(s). The Interconnect Cable power is left unchanged from its previously existing
state.

* Power Off Streamer: This command kills power to the Streamer at the selected position.
The trigger and Ethernet ports are left enabled.

® Enable Junction: Enables power to the Streamer and Interconnect Cable, and enables
trigger and Ethernet on the selected position.

* Disable Junction: Reverses effects of Enable Junction above.

The deployment commands are intended to be used during system deployment. While the system
has no Streamers physically connected, power on the Deck Unit, and do the following:

1) Press Power off Streamer with the All Switches box checked. This will disconnect
power from all of the Streamer ports on all of the Junction Boxes.

2) Uncheck the All Switches box.

3) Connect the first Streamer to the first Junction Box. Press Switch, type in the Junction Box
number (in this case, #1, or you can type in the actual serial number), and press Power on
Streamer. Watch the current on the Deck Unit; it should increase by about 0.12 A, then
fluctuate as the Digitizer boots, then settle. Wait for the current to settle, which takes about 35
seconds.

4) Close the Switch dialog box, click on Choose Eel, and enter the Eel number (1). Then run
Trigger Test and Network Test.

5) Attach the next Streamer to the next Junction Box. Press Switch, press Next Position, and
then press Power on Streamer. Observe the current on the Deck Unit; it should increase
by about 0.12 A.

6) Close the Switch dialog box, and click on Next Eel. Then run Trigger Test and Network
Test.

7) Continue this process until all Streamers have been installed on the Cross Cable.
Note: DO NOT use the Enable Junction or the Disable Junction functions during this process.
Enabling a Junction Box that was previously disabled will turn on all power, including

Streamers, for the rest of the Cross Cable. This is because each Junction Box reboots during its
power up stage, enabling all ports.

Commands to Isolate Leakage
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Isolating leakage, when it occurs, is a complicated process, made easier by this testing tool. Assuming
that leakage is occurring when the system is completely powered up, we wish to turn on the system
position by position, component by component, and determine when the leakage first appears. The
function of each command is described below, followed by the procedure you should follow to isolate
leakage.

® Check Starboard: Turns off power to all portions of the Cross Cable after selected position
(i.e., everything to the Port side), including the Streamer at the selected position.

® Check Port: Turns on power to the Port side of the selected Junction Box. Turns off
power (except Starboard power) at next Junction Box (n+1)

® Check Streamer: Powers on the Streamer at the current user-selected position, and
enables the trigger line.

¢ Disable Junction: Disables Port-side power, trigger, and network at Position n-1, where n
is the current user-selected position. The shuts down position 7.

* Disable Streamer: Powers down the Streamer at the current position.

Leakage Isolation Procedure

Note: The following assumes that the Tri-point is on the Starboard-side of the vessel, which is
standard.

Below is a portion of the Tri-point (Starboard) side of a P-Cable array. This will be used to illustrate
the following leakage isolation procedure.
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Figure 76: All components powered down.

198

1. power up the system at the Deck Unit. Presumably, the leakage shown on the Deck Unit is at

some undesired value.
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Figure 77: All components powered up.

2. Choose the position in the Cross Cable you wish to start at by typing it into the Switch SN or
Position entry box (if you are just starting, this will be Position 1).

Note: If you are restarting this process, you may choose any position on the Cross Cable to
begin. If you start in the middle, and leakage goes away after Step 3, below, you are safe to
continue. Otherwise, you need to choose an earlier position and perform Step 3 again.

3. Click on Check Starboard. This turns off power to all components of the Cross Cable after the
Starboard side of Position 1 (i.e, everything Port of Position 1), including Streamers. If the
leakage remains, it is in the Signal Cable, the first Interconnect Cable (between the Signal Cable
and first Junction Box), or the Starboard side of the first Junction Box.
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Figure 78: Power limited to Signal Cable,
first Interconnect Cable, and
Starboard-side of Junction Box 1.

If, after clicking Check Starboard, the leakage goes away,

200

4. Click on Check Port. This turns on power to the Port-side of the selected Junction Box, and

turns off Port-side and Streamer power at the next Junction Box (n+1).
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5.

Figure 79: Power limited to Signal Cable,
first Interconnect Cable, first Junction Box,
second Interconnect Cable, and
Starboard-side of Junction Box #2.

If the leakage value increases, it is in either a) the Port-side of the selected Junction Box, b) the
Starboard-side of the next Junction Box, or c) the Interconnect Cable in between. Clicking on
Disable Junction (this turns off the Port-side port) should make the leakage go away. The
leakage should come and go as you alternate between the Check Port and Disable Junction
buttons.

If, after pressing the Check Port button, no leakage appears, click on Check Streamer. This
powers-up the Streamer at the selected Junction Box.
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Figure 80: Power limited to Signal Cable,
first Interconnect Cable, first Junction Box,
second Interconnect Cable,
Starboard-side of Junction Box #2, and
Streamer #1.

7. If the leakage value increases, it is in the Streamer or in the Interconnect Cable between positions
n and n+/. Next click Disable Streamer. This undoes the Check Streamer command, and
the leakage should go away. This will confirm the location of the leakage, in case the leakage is
intermittent. It should come and go as you alternate between the Check Streamer and Disable
Streamer buttons.

Note: After clicking on Disable Streamer, it is safe to disconnect and re-connect components
on that Streamer port. It is not powered on. Once the components have been replaced, you can

click on Enable Streamer to check if the problem has been fixed with the new components.

8. Click Next Position. This will index to the next Junction Box. Repeat steps 4-6 until the entire
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array has been checked.

3.2.3 Capacitance Test

You can test the capacitance of the hydrophone groups by pressing the Run Cap Test button. This
is the same test that is done by the CNT-2 Controller capacitance test, except that rather than testing

all of the GeoEels on the array, it is restricted to the single GeoEel that you are currently connected to.
You will see series a messages like the one shown below,

=
Commands  View  Help
Choose Eel | MNext Eel | Connected: 1 Run Trigger Test | Fun Network. testl Switch |
Configure Eel | Im Run Leak Test |
Fecord Leakage to log | Enter Lag String |

Leakage I (i) Current I 0 Yoltage I 0
EEli e ] Start Leakage |

Socket 192.168.1.3 connected: 14:4N:53.734

System Ready 14:40:55.73+ (S 0er S x|
VYersion number_73.0 14:40

Subnet key: 192.168.30, Sul

Registry Switch list: 14:54:1

7159 7180 7163 7176 7181
Subnet key: 192.168.30, Sul
Registry Switch list: 14:54:1
7159 7180 7163 7176 7181
Streamer Capacitance Test:

Preparing for capacitance test

followed by a display of the results:
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ioix]
Commands  Wiew  Help
Choose Eel | Next Eel | Connected: 1 Fun Trigger Test | Run Metwork testl Switch |
Configure Eel | ’m Run Leak Test |
Record Leakage ta log | Enter Log String |

Leakage I 0 Currest I 0 Wioltage I 0
Commend. 10 Start Leakage |

Socket 192.168.1.3 connected: 14:40:53.234
Systemn Ready 14:40:55.734

Yersion number_73.0 14:40:55.765

Subnet key: 192.168.30, Subnet integer 30 14:54:12.390
Registry Switch list: 14:54:12.390

7159 7180 7163 7176 7181 7161 14:54:12.390
Subnet key: 192.168.30, Subnet integer 30 14:54:16.906
Registry Switch list: 14:54:16.906

7159 7180 7163 7176 7181 7161 14:54:16.906
Streamer Capacitance Test: 14:55:38.750
Starting 5P5SU Socket 14:55:45.750

Deck Unit Connected 14:55:49.750

Channel 1, cap: 0.000000 14:56:25.328
Channel 2, cap: 0.000000 14:56:25.328
Channel 3, cap: 0.000000 14:56:25.328
Channel 4, cap: 0.000000 14:56:25.328
Channel 5, cap: 0.000000 14:56:25.343
Channel 6, cap: 0.000000 14:56:25.343
Channel 7, cap: 0.000000 14:56:25.343
Channel §, cap: 0.000000 14:56:25.343

Test Completed 14:56:27.328

Closing SPSU Socket 14:56:27.343

Unlike the test in the CNT-2 Controller, the test results are not written to a log.

3.24 Leakage Test

You can test the hydrophone group leakage by pressing the Run Leak Test button. This is the same
test that is done by the CNT-2 Controller leakage test, except that rather than testing all of the GeoEels
on the array, it is restricted to the single GeoEel that you are currently connected to. You will see
series a messages like the one shown below,
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B GeoEelTester 10l x|
Commands  Wiew  Help

Fiun Trigger Test | Fiun Metwork testl Switch |
Configure Eel | Run Cap Test | Run Leak Test I

Choose Eel | Mext Eel | Connected: 1

Record Leakage to log | Enter Log String |

Leakage I 0 Current I 0 Woltage I 0
Start Leakage |
Socket 192.168.1.3 connected: 14:57:18.921

System Ready 14:57:21.42] T e R x
Version number_73.0 14:57

Streamer Leakage Test: 14:

Command: (02000

Caticel

Preparing for leakage test

followed by a display of the results:
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=Y
Commands  View Help
Choose Eel | Mext Eel | Connected: 1 Run Trigger Test | Fiun Metwark, testl Switch |
Configure Eel | Run Cap Test | ’m
Record Leakage to log | Enter Log String |

Leakage I 0 Current I 0 Wioltage I 0
Command. il Start Leakage |

Socket 192.168.1.3 connected: 14:57:18.921
System Ready 14:57:21.421

Yersion number_73.0 14:57:21.453

Streamer Leakage Test: 14:57:27.453

Starting SPSU Socket 14:h7:34.453

Deck Unit Connected 14:57:38.453

Channel 1, leakage: 12000.000000 14:58:14.15
Channel 2, leakage: 12000.000000 14:58:14.015
Channel 3, leakage: 12000.000000 14:58:14.015
Channel 4, leakage: 12000.000000 14:58:14.015
Channel 5, leakage: 12000.000000 14:58:14.015
Channel 6, leakage: 12000.000000 14:58:14.15
Channel 7, leakage: 12000.000000 14:58:14.015
Channel 8, leakage: 24035.903129 14:58:14.015
Test Completed 14:58:16.015

Closing 5P5U Socket 14:58:16.015

Unlike the test in the CNT-2 Controller, the test results are not written to a log.

3.25 Expert Mode

WARNING: THESE FUNCTIONS ARE TO BE USED UNDER THE
DIRECT SUPERVISION OF GEOMETRICS ONLY!!!

If the CTRL key is held down while pressing the Switch button, the following dialog appears:
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Dialog il
OK
—Setup Functions——————————————————— -
Lizt Switches | Apply Command to Thesze Switches Cancel |
hext Paosition |
Determing Switch Order | Switch SH
or Paoszition I ReadYaltage |
Wiie List To Registy | I~ &l Switches

— Configuration Commards — — Commands to [zolate Leakage

Power On Streamer |
— Metwork Parts Check Starboard | Disable Junction |

Pawaer O Streamer |
Power On CC | Check Port | Dizable Streamer |
Pawer Off CC |
|E:1 oo |mza Check Streamer |

[ &l Switches Enable Trigger |

Enable All Ports | Dizable Trigger |

Lueny Switch Status | Enable Ethernet |
Enter Log String |
Dizable Ethernet |

Dizable &l Streamer Ethernet |

Start SN Stop 5N

The following additional functions are available in Expert mode:

Network Ports Functions

The functions in this box utilize the serial line communication to the Switches to send configuration
commands. Generally speaking, these commands SHOULD NOT BE USED. They are useful only if
the network is not working properly. The Power on/off commands should be used instead.
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Disable All Streamer Ethernet: This command is not safe. This will turn off all Switches’
Streamer ports. Until a reset / detect sections is done from the GeoEel program, or the Enable All
Ports function is chosen, no communication will be possible to the Streamers.

Start SN, Stop SN, All Switches: These determine which Switches the commands below will be
sent to. Selecting All Switches will send commands to the all of the Switches stored in the registry,
or determined by the Determine Switch Order function. Choosing a beginning and ending serial
number string may be used if the Determine Switch Order command, which uses the network, is
not working properly.

Enable All Ports: This will enable the Streamer ports using the range of serial numbers entered.
This will re-enable communication to the Streamers.

Query Switch Status: This will query for the presence of the Streamer ports using the range of
serial numbers entered.

Configuration Functions
Power On CC: This command will turn on the power to the selected downstream Cross Cable ports.
Power Off CC: This will disable power to the selected downstream Cross Cable ports.

Enable Trigger: This command will turn on the trigger on the selected Switch positions. This
controls trigger to both the Streamer and the downstream Cross Cable port.

Disable Trigger: This command will turn off the trigger on the selected Switch positions. This
controls trigger to both the Streamer and the downstream Cross Cable port.

Enable Ethernet: This command will enable Ethernet communication to the selected Streamer
ports.

Disable Ethernet: This command will disable Ethernet communication to the selected Streamer
ports.

3.3 TAPE Utility

The Tape Reader is a utility that allows the user to read data from tapes. Its main purpose is simple
tape verification and positioning. However, it can also be used to read, display and print data stored on
disk. Other useful tools include the ability to transfer data from tape to disk and vice versa, make
backup copies of tapes, convert any SEG file to an ASCII columnar format, and convert between SEG
formats. There are no filters available on the Tape Reader, so if you wish to read and display/print
previously saved data in filtered form, it is best to use the CNT-2 Controller. See here and here.
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Note: The CNT-2 Controller cannot read tapes directly. If you wish to optimize and display/
print files stored on tape, you should use the Tape Reader to transfer them to disk, then use the
CNT-2 Controller to read, optimize, and print.

Start the software by double-clicking the Tape Reader shortcut on your desktop:

bind

Tape Reader

Note: If there is no Tape Reader icon on your desktop, it can be found in the Geometrics
\GeoEel folder on the drive where you installed the CNT-2 Controller. The file name is
“tape.exe”.

This will bring up the following display:

e toper RI=E

File Tape Display View ‘Window Help

= 22| EIF [T 25| leel| <] [«]w]w

Charnel  Gain AECwhd  Overap | [ PARAMETERS = |
- - - — | [TmE

=1 = = | O | P

LINE MUMEBER.

MUMEEFR: OF CHARNNELS

SAMPLE INTERWAL (ms)

RECORD LENGTH (saniples)

TRIGGER DELAY (ms)

15T ACQUISITION FILTER

ZND ACQUISITION FILTER

MISC THFO

FILE FORMAT

Ready l_ l_ l_ A
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The Tape Reader features a tool bar that includes buttons for convenient access to certain commands
in the dialog boxes:

3| 82| =IF |[F 28| ]| v [«l]w

Depending on the media you are reading from and the SEG format, some of the buttons on the right
half of the tool bar will be grayed out. The function of each button will be apparent in the discussion
below by its placement next to the appropriate menu item. Items that have hotkeys will also be
indicated in section headings.

3.31 File Menu

Etape - [Tapel:3]

Iﬁ Tape Display View ‘Window Help
G Open.. Ctrl+0 Iﬁl | v [«

FEIME CZEp P E

o PrintPreview SRR I L

|1_ Prink Setup. ..

Save Displayed Data To AsciiFle

Exik

The File menu applies to files on disk only.

3.3.1.1  Open (Hotkey: CTRL+O)

Use the Open command to open a file previously stored on disk:
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Etape - [Tape1:3]

| File Tape Display Wiew Window Help

AKIEAR

Prink. .. Ckrl+P F
Che METERS

| vaLLES

Prink Presiew
|1_ Print Setup...

Save Displayed Data To Asci File

Exik:

open 21|

Look in: I[f} data j = ﬁ B
4934.50d 7221.50d 7227.59d —— ]
4935.50d 7222.50d 7228.50d F0096. ]
4936.50d 7223.50d 7229.5qd s ]
4937.50d 72z4sed [ U e |
4938504 7225 504 10093.50d ey ]
4939504 7226.50d 10094.50d HI0s0e 1

L |

File name: |1 0032, zqd

Open

L

Filez of type: ISeismic SEG-D File [*.2gd)

Cancel |

Le

A

Your data will be displayed as shown below:
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{0 x]
File Tape Display Yew ‘Window Help -IEIE]
= 8(2|| EF |[F =1m| 2leel| (> [«]ori]|
Channel  Gain AGCwnd  Owerlap PARAMETERS |'n.-'.ﬁ.LLIES
=1 = = =1 || TIME Thursday, May 05, 2005 at 15:12:06

I-| il I22 il I-IDI:I = |2 =l ||FILE 3015

LIME MUMEER. u]

MUMEER. OF CHAMMELS 48

SAMPLE INTERWAL {ms) Z.000

RECORD LENGTH (samples) 5950

TRIGGER DELAY {ms) ]

15T ACQUISITION FILTER ouT

ZMND ACQUISITION FILTER ouT

MISEC INFO $GPGEA, 151206.00,55944, 9594, M, 14527 .8570,E,2,7,C

FILE FORMAT SEG-D 8055 Revision 1 Promax
Channel: 1 1 7 10 13 16 19 22 256 28 I 34 37 40 43 46
Gain: 22 28 30 33 35 33 40 3F 41 40 38 38 A 40 39 A
0.00 g i i i = = m e ——-:- ---' ‘
lIIH H’ I‘I §‘
NI ( l §

'* A

4.00 1 ‘ ol
Ready l_ ML b

If it is a SEG-Y file, these tool buttons will be enabled on the tool bar: ilﬁ] They are discussed
here and here.

Information from the header will also be displayed, reproduced here for clarity:

PARAMETERS | YALUES -
TIME Friday, January 19, 2007 at 13:46:356

FILE 10092

LIME MUMEER 0

MUMEBER. OF CHANMELS 32

SAMPLE INTERMAL (mns) 1.000

RECORD LEMGTH {samples) Q000

TRIGGER DELAY (ms) 0

15T ACQUISITION FILTER. ouT

ZMD ACQUISITION FILTER ouT b
MISC INFO 13:46:34, S0urce, 40°58,5256'S, 1??"53.4ISD'E15463589.29E|.L|
4| | »
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3.3.1.2 Print (Hotkey: CTRL+P)

Etape - [Tapel:3]

File Tape Display Wiew Window Help

E’ open. ..

et

a0 Prink Presiew [ !

|1_ Prinkt Setup...

i

AR

METERS

| wvaLLES

Save Displayed Data To Ascii File

Exit:

General |

— Select Printer

2x

Acrobat
Distiller
4

Statuz:
Location:
Caomrent:

Admin_Laser
on geosbs

Adobe POF HP Color Laser  ScanSaft POF
on geoshs01

2

Create! b

| >

IInable to connect

[ Printtofile  Preferences |

Find Frinter... |

— Page Fange

i+ Al
£ Selection
" Pages:

£ Current Page

|1-65535

Enter either a single page number or a zingle
page range. For example, 5-12

Murmber of copies: I'I 3:

™ Cal
LG

Print I

Cancel |

Choosing the Print option will open the above printing dialog. Choose you printer settings and press

Print.
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3.3.1.3 Print Preview

Etape - [Tape1:3]

File Tape Display Wiew Window Help

o Open.. Chrl4+0 Iﬁl 1|P|‘“|»|m|
Prink. . . Chrl+P F

Eh&m — Leawes
|1_ Prinkt Setup...

Save Displayed Data Tao Ascii File

Exit

Choosing Print Preview will display the data as it will appear in printed form, according to your print
settings:
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- tape el -

Mext Page | Frey F'agel Twio Page || Zoom |n || Zaan Dt I LClose I

Fllg Wumber: 10002

12 13 14 15 1B 17 18 19 20 21 22 23
31 26523929 228 023233023932

ihi

Page 1 I I

3.3.1.4 Print Setup

Etape - [Tapel:3]

File Tape Display Yiew Window Help

E’ Open. .. Chrl+0 Iml ‘ | b |“|»Im|
Prink. .. CLrl+P !‘ I
Prink Presview ETERS LA

[ TN
"y

Save Displayed Data To Ascii File

Exit
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— Printer

2 x|

Marne:

Status:
Type:
Where:
Cornrnent:

201 %Admin_Laser Properties. .. |

Ready
HF Lazerlet 4000 Senes PCLE
Front Lobby

— Paper

Size:

Source:

Orientation

I Letter j

[
I.-'l‘-.utcumaticall_l,l Select j " Landscape

& Portrait

M ebwark. .. |

o]

Cancel

Selecting Print Setup displays the above standard setup menu.

3.3.1.5 Save Displayed Data to ASCII File

Etape - [Tapel:3]

Display  Miew Window Help

Chro l!t] < » | 44| o)1l

File Tape
l-i* Open. ..
'E;; Print..

Prink Presview

|1_ Prinkt Setup...

CErl+P ;

METERS

| vaLUES

The Tape Reader can be used to convert a SEG file to an ASCII-columnar file.

216
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Export Data Settings N x|

— Farmat

[ Export Chanmel Mumber [T Convert data to m [Use Descaling Factaor]

¥ Ewpart Data In Colurn Separated By

i~ Export Data Of Each Channel In Separate Files

Azcil Dutput File Mame: |1|:||:|92,th Save as |

E wpart I Cancel

Check the Export Channel Number box if you wish the channel number to appear above each
column in the ASCII file. It is highly recommended that you check the Convert data to mV (Use
Descaling Factor) box. This will account for the effects of different gains having been applied to
different channels.

If you would like all of the data written to a single file, check the Export Data in Column Separated
By radio button, and choose whether to delimit columns by a COMMA, SPACE or TAB.

If you would like each channel written to its own file, choose Export Data of Each Channel in
Separate Files.

Click on Save as to set the file name and path. If you are exporting all channels to a single file, the
file name will default to the FFID# of the SEG file with an extension of ““.txt”. For instance, the ASCII
version of file “10092.SEG” will be “10092.txt”. A suffix indicating the channel number will be added
if you choose to export each channel to its own file. For instance, the name of the ASCII file
containing channel 12 of file 10092.SEG will be “10092.txt.12”.

When you have chosen the particulars of the ASCII file, press Export.
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3.3.1.6 Exit

Etape - [Tape1:3]

File Tape Display Wiew Window Help

Oper. . Chtl0 wll 4 | > |11|H|IH|
Print.. Chkrl+P F

Print Previgw BMETERS | waLUEs
Prink Setup. ..

Save Displaved Data To Ascii File

Choosing Exit will close the program. You can also click on the X in the upper right-hand corner.

3.3.2 Tape Menu

Etape—[Tapel] .
Filz | Tape Display View ‘Window Help

= £

Read Tape

Read Mexk SEGE-Y

Channel

=

Rewind SEG-Y

Fead Previols
Rlead fext

Ship Backward
Skip Forward

Rewind Tape

TransFer Files From TapejDisk to Tape/Disk

4| » || on]i]

5 | vaLLES

The Tape menu allows you to navigate a tape for verification purposes or for transferring data to disk
or another tape. If you have data on disk, you can use this menu to transfer it to tape. It also has
functionality for stepping through SEG-Y files holding multiple shot records.
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3.3.2.1 Read Tape

eope-[1avet]
File | Tape Display View Window Help
= éMi a | » | «|ob]iq]

Read Mexk SEGE-Y
Charinel 5 | waLUEs

Rewind SEG-Y E
=

Read Previols
Read fext

Sk Eackivard
Sl Fariard

Rewind Tape

Transfer Files From Tape/Disk ko Tape Disk.

x

Select Tape Diive: 50510 (-3 HP C56634

Selected Drive Statuz

[afitc

Fead Relative Fead Abzolute

Fead File Mumber |1 noo
< | * |
- ~ o ™ Rewind First Fead File |

If more than one tape drive is connected, the above dialog box will display all tape drives with their
SCSI ID numbers, vendor names, and model numbers in the Select Tape Drive list. Double-click the
tape drive you would like to read data from. This operation will initialize the selected tape drive and
display the status in the Selected Drive Status box. If there is no tape in the tape drive or if
something is wrong with the tape drive, an error message will be displayed. Otherwise, the status will
show READY and the SEG format found on the tape. You have two options to read tape files: Read
Relative and Read Absolute. They are explained as follows:
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® Read Relative — This operation reads a file relative to the current tape head position. Clicking on
> |reads the next file. Clicking on L < lreads the previous file. Clicking on o

LI reads the nth file relative to the current file forwards or backwards. Enter n in the box
between the two buttons. The two sets of tape operations will be exactly the same if the entered
number is 1.

® Read Absolute — When you push the Read File button, this operation searches forward for the
file name you enter in the Read File Number box. If Rewind First is checked, it will rewind the
tape to the beginning before the search starts. This is necessary if the tape position is already past
the file you wish to read.

All Read Relative operations can be also executed from the tool bar, or from the Tape menu shown
below:

Read Tape

Fiead hexk SEG-Y
Rewind SEGE-Y

Read Previous
Read Mext

Skip Backward
Skip Forward

Rewind Tape

Transfer Files from Tape/Disk to TapeDisk.
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3.3.2.2 Read Next SEG-Y

Etape - [Tape1:3]
File | Tape Display View ‘Window Help

Read Tape | 1| bl‘"l“’lml

%
| M

Channel

1

Read Mext SEG-Y k
Rewind SEG-

5 | vaLUEs

il Read Presviols

Rlead fext

Sk Backmard
Sl Farkard

Rewind Tape

Transfer Files From Tape/Disk to Tape)Disk.

|

This function is exclusive to SEG-Y files read from disk. SEG-Y files are unique in that the same
header is used for all shots taken with the same acquisition parameters; the header is only written once
unless changes to acquisition parameters are made. Because of the way data is stored on disk (as
opposed to tape), SEG-Y files are different from SEG-D or SEG-2 files. When writing SEG-D or
SEG-2 to disk, a separate file is created for each shot. When writing SEG-Y to disk, a single file is
created containing many shots. The Read Next SEG-Y command (and associated tool button)

allows you to read in successive shot records after using the File >> Open command to read in a
SEG-Y file.
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3.3.2.3 Rewind SEG-Y

Etape - [Tape1:3]
File | Tape Display View ‘Window Help

| g FRosdTore | > [«4]p[1

Read Mext SEG-Y
bl coindsecy |2 e
= 4

Read Presviols
Rlead fext

Sk Backmard
Stip Farikard

Rewind Tape

Transfer Files From Tape/Disk to Tape)Disk.

Like the Read Next SEG-Y function, Rewind SEG-Y (and its associated tool button) is exclusive to
SEG-Y files read from disk, and returns control to the first shot record in the file.

3.3.2.4 Read Previous

Etape - [Tapel] g
File | Tape Display Wiew ‘Window Help

EI é Read Tape 4 | }lﬂl"*ll’“l
ﬁ Read Mexk SEG- |
NS pewind SEGHY : —
ST
Read Mext

Skip Backward
Skip Forward

Rewind Tape

Transfer Files From Tape/Disk ko Tape Disk.

]
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Same function as the ;I key in the Read Tape dialog; reads the next file relative to current tape
position.

3.3.2.5 Read Next

Etape - [Tapeil] .
File | Tape Display ‘iew ‘Window Help

3] g FReadTere | [«|m]
ch | Riead Mexk SEGE-Y I
anne Fevind SEG .S VALLES

Iﬁ.l =
= Fead Previous
IR

h
Skip Backward
Skip Forward

Rewind Tape

Transfer Files From Tape/Disk to Tape)Disk.

ad

Same function as the ;I button in the Read Tape dialog.
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3.3.2.6 Skip Backward

Etape - [Tapeil] )

File | Tape Display View ‘Window Help
ﬁl E Read Tape

4| » |4 o]e]

Riead Mexk SEGE-Y

Chanmel | i eecly

is | vaLuEs

Fead Previous
Read Mext

Skip Forward [!

Rewind Tape

Transfer Files From Tape/Disk ko Tape)Disk.

«

Same function as the <] button in the Read Tape dialog.

3.3.2.7 Rewind Tape

Etape - [Tapel] ]

File | Tape Display ‘iew ‘Window Help
E’vl é Read Tape

Riead ek SEGE-Y
Rewind SEG-Y

Channel

Fead Previous
Read Mext

Skip Backward
Skip Forward

r‘\el
Transfer Files From Tape/Disk to Tape)Disk.

4> |||l

5 | vaLUEs

224
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Rewinds the tape to the beginning.

3.3.2.8 Skip Forward

Etape - [Tapel] N
Filz | Tape Display View ‘Window Help

EI é Read Tape 4 | 3 |1'1|“'||«|
.. ReadlextSEGHY

Ehainet] S e is | vaLUEsS

&l Read Previous

Read Mexk

Skip Backward

4

Rewind Tape

Transfer Files from Tape]Disk to Tape/Disk

»|

Same function as the 2> | key in the Read Tape dialog.
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3.3.2.9 Transfer Files from Tape/Disk to Tape/Disk

Etape - [Tapeil] )

File | Tape Display View ‘Window Help

Read Tape

4| » |4 or]e]

=| £

Read Mexk SEE-Y
Channel

Rewind SEG-Y

5 | vaLUEs

n =

Read Previous
Read Mext

Skip Backward
Skip Forward

Rewind Tape

Transfer Files From TapegdDisk ko Tape Disk.

File Transfer N x|

— Source Drive

" Tape dive I

i

& Dizk dive I C:

First File |'|

Ei =
Last File |99999

— Destination Drive

% Tape dive I

=

" Disk drive I C

=i E2

— lnputk File Format

+ SEG-2 " SEG-D " SEGY
— Dutput File Format
& SEG2 " SEGD " SEGY
Output trace farmat; IFLD-'*'-T [Geode] j

Cancel |

226
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333

3.3.31

The Tape Reader can be used to transfer files between storage media, and to convert from one SEG
format to another in the process. Indicate whether the Source Drive and Destination Drive are a
Tape drive or a Disk drive. If'it is a tape drive, indicate which one (if more than one are connected).
If it is a disk drive, indicate the drive letter and path. Finally, indicate the Input File Format (the
format of the existing data) and the Output File Format (the desired format of the data to be written
to the destination drive). For SEG-2 and SEG-Y, you can choose an Output trace format of FLOAT
or INTEGER. For SEG-D, choose 8058 rev 0 or 8058 rev 1 (recommended).

Note: If you convert between formats, do not delete your original data. Some parameters do
not transfer between formats, and depending upon the processing software you intend to use,
incompatibilities may arise. The best practice is to always keep the original data files.

Display Menu

Etape - [Tapel] _=
File Tape | Display ‘iew ‘Window Help

3| @|e| e Fo(n] ] 4] [«

> LG
Channel  Gain : Owerlap PARAMETERS | VALLIES
v MNormalize
1 = |1un — I =
sl Skvle 3 -

Y ou may modify the shot display in a manner similar to that in the CNT-2 Controller.

Settings

Etape - [Tapel] 1

[ File Tape D|sp|ay Miew Window  Help

_I@Iﬁl%?&lﬂl 3 lwe]| ] » || o]

Chatinel  Gain Overdap || PaRAMETERS | vaLUEsS
W Nu:urmallze
|1 =] |1nn e
=l Skyle 3 =
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Settings x|
Start Time [in sec]: IE End Time [in zec): I'I |
tirirnum Channel: I'I b amimurm Charnel: I1 024

ak I Cancel |

o

Set the time range and channel range that you wish to display in the Settings dialog.

3.3.3.2 AGC

Etape - [Tapel] 8
File Tape | Display “View ‘Window Help

| S| e P2 k]| ] [« ]

Chatinel  Gain : Overdap || PaRAMETERS | valUEs
Mormalize
= e =
= Style » =k

AGC toggles automatic gain control on/off.

228
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3.3.3.3 Normalize

Etape - [Tapel] )
File Tape | Display View Window Help

= gle| > P2 ]| o »]«]]ud
Channel Gain 2k Owverlap PARAMETERS |'-.-'.ﬁ.LLIES

Skyle 3 B

Normalize toggles trace normalization on/off.

Note: If neither AGC nor Normalize is enabled, the software will revert to fixed gain. This is
accomplished by clicking on the enabled gain style in the above menu or its corresponding tool
bar button. For instance, if Normalize is enabled, clicking on it again will disable it but will
not enable AGC. Instead, it reverts to fixed gain by default.

3.3.3.4 Style>>Variable Area

Etape - [Tapel] )
File Tape | Display View Window Help

| S|e| e b2 ]| ] [«

. AGC
Charnel  Gain _ Overlap || PARAMETERS | waLuEs
v Mormalize
= ERE |
[ = [ioo o

‘Wiggle
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E

Variable Area displays data in the variable area trace style.

3.3.3.5 Style>>Wiggle

Etape - [Tape1:3]
File Tape | Display  View ‘Window Help

| a(e| = Fon| el ] [«]ol
Charnel  Gain wﬂ:::mahze Overlap || PARAMETERS | vaLues

Skyle 3 Mariable Area

i
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3.34 View Menu

Wiggle displays data in the wiggle trace style.

Etape - [Tapel]
File Tape Display | biews  Window  Help

=| 8%

Channel  Gain

= =

== v Main Toolbar
v Parameter Toolbar

AGL w AGC Toolbar

m v (3ain Toolbar
v Style Toolbar

3.3.5 Window Menu

L L %

Tape Toolbar
Stakus Bar
Seq-Y Disk Toalbar

i

4> |||l

METERS

| vaLLES

View toggles display of the various tool bars.

Etape - [Tapel:3]
File Tape Display Wiew | Window Help

=| 8%

i

Channel  Gain

AGC whd

= o 3

|1n|:|

et Window
Cascade

Tile

arrange Icons

H

4> |||l

TERS

| wvaLLES

1 Tapel:l
2 Tapel:2
v 3 Tapel:3
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The Window menu contains standard Windows operations. New Window allows you to open multiple
Shot windows.

3.3.6 Help Menu

x
Tape Yersion 7.12

OO .ok o 1997207

Help displays the software version number.
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4.1

411

Troubleshooting

Note: Avoid using the "reset/detect” command when troubleshooting. If used in the wrong
instance, it can make a very simple problem much worse.

Typical Issues

Leakage indicator LED is on / Leakage Reading over 200

Electrical leakage refers to current flowing where it is not supposed to (an electrical short). It can
range from minor and to be ignored to major and disruptive to data acquisition. In the GeoEel and P-
Cable systems, electrical leakage is most often caused by moisture or water ingress at connectors.
The water provides a conductive medium though which current can flow, causing a short between
conductors that are normally electrically isolated. Depending on the amount of current flow, corrosion
may develop at the short. If not tended to, this will eventually ruin the connector. In the case of
severe water ingress, false triggers or other phenomena can occur that may disrupt acquisition.

The leakage circuit inside the Deck Unit helps identify when there is water intrusion in the GeoEel or
P-Cable system. It is very sensitive to extremely small amounts of moisture in the connectors. The
LCD leakage indicator is on the front panel of the Deck Unit. There is also a red LED leakage light.
The leakage light is sensitive to short-term spikes in resistance, such as what might occur if you make
or break a powered connection somewhere in the system (not recommended). If the leakage light
comes on, check the leakage LCD. If it is not showing significant electrical leakage, simply press the
Reset button to turn off the LED.

The leakage number is displayed on the front panel of the Deck Unit and can range from -700 to 1300.
Typical leakage values range between 0 and 50. However, leakage values between -300 and
200 are usually acceptable for continuing operations as long as the current draw (amperage)
does not increase significantly. If the leakage increases steadily to 700 or more, this is indicative of
water intrusion, and the problem should generally be dealt with to prevent undue damage to the leaking
hardware, especially if accompanied by an increase in current draw. However, even at this point, it is
not necessary to stop the survey unless data acquisition is being effected. Given the contrast between
connector cost and vessel cost, leakage, unless severe, should be tracked down and corrected during
acquisition down-time, such as during turns or weather delays, whenever possible. In some cases,
depending on the severity and the components involved, you may even decide to sacrifice a connector
or two rather than stop the survey. This is especially true in P-Cable deployments, where tracking
down and mitigating leakage may take several hours.

At any rate, the main things to understand about the leakage indicator are:

® Jtis a diagnostic tool. If the system begins to malfunction in some way, and you have abnormally
high leakage values, the problem is probably being caused by the leakage. If so, isolating and
correcting the leakage will solve the problem.

® A high leakage indication is rarely a good reason to interrupt production. Iz will only affect data
quality if the leakage is at the analog inputs on the Active Sections, and water leakage here is
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relatively uncommon. So long as it is not affecting the data, it is often less costly in the long haul to
live with it until you are down for weather or for some other reason. It almost never makes sense to
stop and deal with it in the middle of a line -- wait until you get in a turn. Obviously, if it gets bad
enough to affect system function, it must be dealt with immediately. Unless it involves the DC
power circuit, which would be accompanied by an increase in current draw, it will probably not cause
damage to the system.

You can convert the leakage indication to resistance in kOhm by the following formula:

R

v
— 170,000 |L|~173
(55) 7000011

The equation is graphed for three different voltages below (typical voltage is 60VDC).

10000
1000 f

E
= 100
(=]
L
o — 60V
& 70V
L
E — B0V
o

1

Dl T T T T T 1
-1500 -1000 -500 o 500 1000 1500
Leakage Indicator

Figure 81: Converting the leakage indication to resistance.
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41.2

4.1.21

Isolation and Mitigation of Leakage

Electrical leakage can be caused by several things:

® Damaged O-ring

®  Water splash on an open connector

® Foreign matter in connector

® Incomplete connection

® (Condensation, especially when air is warm and water is cold

® A short between wires somewhere, such as in a crushed Interconnect Cable.
®* Moisture beneath the blue rubber pin-identifier in the male Glenair connector.

Most often, water is involved. In any case, often the most time-effective way of addressing a leaking
component is to replace it with a spare and then solve the leakage problem in the lab.

Isolating leakage in a 3D system can be trickier, so 2D and 3D systems are discussed separately. Be
sure to read the section on 2D systems, as much of it applies to 3D systems as well.

2D System

Possible Causes and Remedies:

1) There is a water leak somewhere. The location of a water leak can be difficult to isolate, but it is

almost always at a connection. First, run a leakage test on the Controller. If all channels pass, that is
an indication that it is not water intrusion inside a Streamer. Retrieve the Streamer slowly, stopping
for a few moments as each connection comes on board, and watching the leakage LCD. When the
leaking connection exits the water, you should observe a slow decrease in the reported leakage
value. Re-submerging should cause the value to go back up. Once you have identified the leaking
connection, disassemble and make sure that the O-ring is intact. If not, put one in (see section on
connecting sections together in the Appendix). If so, remove, rinse the connection with distilled
water, blow out with compressed air, re-grease or replace the O-ring, and reassemble. Submerge
and test. If leakage persists, disassemble and carefully remove the blue rubber spacer (below) in
the bottom of the connector (a toothpick is a good tool for this). Rinse, dry, and reassemble.

2) There is a dead short to the seawater. This is uncommon, but might happen if a piece of metal

(perhaps a ball of solder) becomes lodged between a connector pin and the barrel or bulkhead. As
opposed to a water leak described above, a short will be characterized by an instantaneous indication
of a large leakage number. The best way to locate the problem is to disconnect components
successively until the leakage goes away. Note that you should power down the system prior to
disconnecting and reconnecting components. Once you have identified the problem component,
mspect the connector for any foreign matter. If the cause isn’t obvious, change out the component
with a spare.

3) Some water simply splashed into the connector at some point, causing leakage between two pins.

Rinse the connector in distilled water, dry it out with compressed air, and reassemble. If leakage
persists, disassemble and carefully remove the blue rubber spacer (below) in the bottom of the
connector. Rinse, dry, and reassemble.
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4.1.2.2

413

414

Note: When blowing out a connector with compressed air, take care not to dislodge the O-ring
or the blue rubber spacer.

If leakage varies up and down and does not remain a constant number there is a good chance that
there is a problem with a hydrophone section. This will happen if there is a problem with a ground or
power wire. This may also manifest itself as noise in the shot record. Run a leakage test; all sections
should pass. Next, run a capacitance test. Make sure every channel is 230 +20 nF. If one section
reports low capacitance, there is a good chance it is causing the problem. Remove that section and see
if the leakage disappears.

Figure 82: Removing the blue spacer in a Glenair connector.

P-Cable System

See the discussion on leakage isolation in the Switch Tests section of the GeoEel Tester chapter.

| am getting partial records

Partial records can occur if you have a bad trigger or network line. In either case, you must track
down and replace the offending Digitizer or Active Section.

Partial records can also occur if you are shooting too fast. Digitizers do not all run at the exact same
speed; some are inevitably slower than others. Before changing out sections, try slowing the shooting
rate a little.

Deck Unit over-current light is on

The over-current circuit, which includes the over-current LED, was designed to allow for a settable
current indicator. The over-current LED is only an indicator that the current has surpassed a set value.
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It does not prevent damage to the Deck Unit board set or any other electronics. The fuse inside the
Deck Unit and the maximum current values are used in conjunction to provide the current limiting
functions of the Deck Unit. These values are set at factory limits of a 10A fuse in the Deck Unit and a
maximum current output from the provided power supply of 8A. For large systems, requiring higher
currents, the over-current light is disabled as the circuit was not originally designed for it. Due to
upgrades and other design changes the Deck Unit can be modified to allow for these large systems to
operate safely and reliably, but the over-current circuit is unable to be modified due to the fact it is
embedded in the boards. In other words, the over-current circuit is not useful in a modified Deck Unit.

4.1.5 "Controller is still running" message

Geometrics GeoEel |

Contraller is stll running
l L, Wait automatically and retry?

When you shut down the CNT-2, it takes a few seconds for all of the threads to close. This is
especially true if you are using tape drives. This message will come up if you start the CNT-2 too soon
after shutting it down. Choosing Yes will generally cause the program to launch and the above
message will disappear. However, if you power down the Deck Unit before shutting down the CNT-2,
the software may not shut down completely, and the above message will keep coming back every time
you press Yes. If this happens, you must kill the GeoEel and GCI processes using the Task Manager.
Press CTRL-ALT-DEL to bring up the Task Manager:
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E windows Task Manager =100 x|

File ©Options Wiew Shut Down  Help

&pplications Processes |F‘erFu:urmanu:e I Metwaorking I Isers I

Image Mame | Lser Mame | _PU | Mem sage | :l
atizevxx.exe SYSTEM an 2,324 K
atiptaxx.exe clippus oo 4,248 K
CCSWCHST.ERE clippus an SE0 K
CCSWCHST.ERE SYSTEM an 3,864 K
CSFS5. EXE SYSTEM oo 5,616 K
explarer, exe clippus 01 24,956 K
GClExe clippus oo 3,884 K
aClexe clippus 0o 3,888 K
GCI Exe clippus oo 3,838 K
GCIexe clippus oa 3,876k —
aCl exe clippus ] 3,892 K
GCl Exe clippus ]| 3,892 K
ae0Eel, exe clippus
aoogleDeskkop.exe  clippus ] 148K
GoogleDeskiop.exe  clippus oo f, 360 K
aoogleDeskiop.exe  clippus oo 3,503 K
GoogleToolbarMat, .. clippus oo SZE K
Hpranaps.exe clippus an 4,404 K
HprSnaps.exe clippus oo 1,288 K
iPadServire. eye SYSTFM 1 4 2R K j
[T show processes from all users End Frocess |
|F‘ru:u:esses: 47 |CF‘LI sage: 19 |C|:|mmit Charge: 399M [ 1549M -

Under the Processes tab, Click on GeoEel.exe and choose End Process. Do the same for all
occurrences of GCl.exe. You should now be able to restart the CNT-2.

41.6 "Deck unit notresponding!" message

Geometrics GeoEel x|
] Deck Urit Mok Responding!
L3 Flzase try again later, ar cycle power an SPSLU

© 2017 Geometrics, Inc. All rights reserved.



Troubleshooting 240

41.7

41.8

Possible causes and remedies:

1))

2)

3)

4
5)

6)

The Deck Unit is not powered up. Shut down the software, power up the Deck Unit, wait 90
seconds, and restart the software.

The CNT-2 was started too soon after the Deck Unit was powered up. Wait 60 seconds and try
again.

The network cable is disconnected or bad. Check and replace if necessary (the switch in the
Deck Unit is auto-sensing; this can be a straight-through or crossover cable).

The IP address of the Controller PC is wrong. It should be set to 192.168.1.1.

The Deck Unit is in an unstable state. Shut down the software, cycle the power on the Deck Unit,
wait 90 seconds, and restart the CNT-2.

The Deck Unit is connected to the wrong Ethernet port on the Controller PC. If you have more
than one Ethernet port, you must make sure that the Deck Unit is connected to the one set to IP
address 168.192.1.1.

"No sections detected” message

Possible causes and remedies:

1)
2)

3)
4)
5)
6)

The CNT-2 was started too soon after the Deck Unit was powered up. Close the Controller, wait
90 seconds and try again.

The network cable is disconnected or bad. Check and replace if necessary (the switch in the
Deck Unit is auto-sensing; this can be a straight-through or crossover cable).

The IP address of the Controller PC is wrong. It should be set to 192.168.1.1.
The Deck Cable is not plugged into Deck Unit, or into the Tow Cable or slip-ring at the winch.
There is a problem with the slip-ring. Connect the Tow or Signal Cable directly to the Deck Cable.

There is a break in the cable somewhere before the first Digitizer unit. Make sure all connections
are tight (see section in Appendix on connecting sections together).

"Eel(s) not responding with status" message

Possible causes and remedies:

1)

There is a break in the cable somewhere. Make sure all connections are tight (see section in
Appendix on connecting sections together). If you removed sections and wish to record on fewer
channels, you must reset and detect sections.
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41.9

41.10

2) One or more Digitizers were changed out and have the wrong IP address. Reset and detect
sections.

3) One or more Digitizers are overheated (see note in section on powering up the system). Power
down the Deck Unit and allow Digitizers to cool.

Note: If you are testing the system functionality or communication with other systems, it may not
be convenient to shut down all of the hardware, because you need at least one functioning A/D
board for the system to be 100% functional. In this event, you can shut down all but the AUX
channels, which are installed in the Deck Unit and are not disposed to overheating. This will
allow you to continue testing of things like serial communication, writing data to tape or RAIDS,
triggering the system with the navigation system or gun controller, etc., without the headache of
the system continually overheating. To do this, shut down the CNT-2 Controller and set the
nAcqs registry key to 1 (see section in Appendix on registry settings). Restart the CNT-2, and
only the AUX channels will come on. When testing is complete, simply set the registry key back
to the original number. The other way to accomplish this would be to shut down the Deck Unit,
unplug the Streamer, and power up the Deck Unit. Only the AUX channels will be found, and
testing can continue as discussed above.

System hangs upon reset

Possible causes and remedies:

Try rebooting the Controller PC.

Shot display shows fewer channels than expected

Possible causes and remedies:

1) The Start Channel and End Channel display parameters are inconsistent with the current
GeokEel configuration. Go to the Display/Print >> Shot Parameters menu and update these
parameters.

2) The Start Channel and End Channel acquisition parameters are inconsistent with the current
GeokEel configuration. Go to the Acquisition >> Active Channels menu and update these
parameters.

3) The Working Group Interval is larger than it should be. You will have fewer channels displayed
if the Working Group Interval is larger than the Native Group Interval. In general,
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#of channels = (# Digitizers) *(8)* (Native Group Interval / Working Group Interval)

4) Some Digitizers were not detected and assigned IP addresses during the Detect Sections process.
Alternatively, changes were made to the Streamer (Digitizers replaced or moved), and their IP
addresses don’t match their position in the Streamer. Go to the Configure>>GeoEel menu and
press Reset and then Detect Sections.

4.1.11 Blocks of data appear out of order on the shot record

Possible causes and remedies:

Two or more Digitizers are out of order in the Streamer. This can happen if you Detect Sections and
then switch the locations of Digitizers. Either put them back to where they were or go to the
Configure>>GeoEel menu and press Reset and then Detect Sections.

4.1.12 "No serial string detected” warning is displayed

Possible causes and remedies:

The first thing to check is whether or not the serial string is being received by the Controller PC. For
this, use the Hyperterminal tool in the Accessories menu:
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Type in a name and press Ok:

it  TeztComl

E nter detailz for the phone number that you want to dial:

Cauntry/region: IUnitEd States (1) j

Area code: I

Phone number: I

Connect using: E R |
k. I Cancel |

Choose the appropriate COM port for the drop-down list and press Ok:

Part Settings |

Bitz per second: I 38400 j

[rata biks: IE j

Parity: I Mone j

Stap bits: |1 =l

Flaw contral: ||EGEE -

R estore Defaults |

] I Cancel | Apply |
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Set the serial protocols and press Ok (“flow control” should be set to NONE).

If the Controller PC is receiving serial strings on that COM port, and if you have the serial protocols set
to match those of your serial output device, you should see the strings coming in the Hyperterminal
window. If not:

Possible causes and remedies:
1) The serial cable is disconnected or bad. Check and replace if necessary.

2) The serial cable is connected to the wrong port on the Controller PC. Make sure it is plugged into
the port indicated in the Serial Input dialog box. Conversely, make sure that you have chosen the
right port number.

3) The serial input parameters entered in the Serial Input dialog box are inconsistent with those of the
serial device.

4) The serial port is being used by another device. Try a different port.

5) The serial string is not being sent. Double-check your serial device.

If Hyperterminal indicates that the PC is receiving serial stings, but the CNT-2 software is still not
receiving them, the most likely cause is that the Time Window is too small. Set the Time Window
registry key to a larger number and try again.

Note: If, as indicated by Hyperterminal, a serial string is being received by the PC, you will
receive a string with the Get a Serial String command. However, this does not necessarily mean
that a string will be received when you are triggering and recording data. The above command
simply grabs the last serial string in the RS-232 buffer, no matter how old it is. In production, a
serial string is only recorded if it arrives close enough in time to the trigger time (as set by the
Time Window).

Note: For current versions of Windows, you will have to purchase Hyperterminal. It no longer
is supplied with Windows.

Serial strings appears corrupted

Possible causes and remedies:

This is generally caused by having one or more of the following parameters set incorrectly in the Serial
Input dialog box: Baud Rate, Byte Size, Parity Bit, Stop Bits. These parameters must match those
of the serial device you are using.
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Serial strings are intermittent

Possible causes and remedies:

The most likely cause is that the Time Window is not quite long enough, resulting in some strings
getting through and others being rejected. Set the Time Window registry key to a larger number and try
again (see section on registry settings).

Software is unstable or behaving strangely

Possible causes and remedies:

The registry is corrupted. Shut down the software, delete the .prm files in the [drive]:\Logfiles folder,
and delete the registry key. Restart the software. The registry keys will be re-created. Note that any

registry settings you have made manually, such as Time Window or nAcgs, will need to be updated.

Tape drive not seen

Possible causes and remedies:

1) The tape drive is not powered up, or was powered up after the Controller PC; it must be powered
up before the Controller PC.

2) There is a problem with the SCSI cable. Make sure it is plugged in correctly. Carefully check the
connector pins, as they are easily bent.

3) Make sure a terminator is installed on the last tape drive in the chain. Check the pins on the
terminator as well.

4) The tape drive is set to the wrong SCSI address. Each drive must have a unique SCSI ID setting; it
should be either, 2, 3,4, 5 or 6. Often, tape drives require that they be shut off and turned back on
before the change in ID setting takes effect.

Regardless of the reason, if a tape drive is not seen by the Controller PC, you must take the following
steps once the problem has been solved:

1) Turn off the tape drive.
2) Shut down the CNT-2 Controller.
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3) Power down the Controller PC.
4) Power up the tape drive(s).
5) After 30 seconds, power up the Controller PC.

As the system boots, you will see the visible SCSI devices reported (this is the text that scrolls by
during the boot process; you may see a SCSI hard disk listed, then you should see the tape drives.)

Trigger is late

Possible causes and remedies:

There are two trigger inputs on the Deck Unit. If you are using a TTL trigger, you must make sure to
plug into the correct TTL connector. A TTL trigger is like a boxcar function; a positive TTL (TTL+)
has a rising leading edge, while a negative TTL (TTL-) has a falling leading edge:

TTL+ TTL-

falling edgel £ o rising edge rising edgey $ falling edge

Figure 83: Positive and negative TTL pulses.

The TTL signal will have a time duration of # (usually 10-200ms). The TTL+ connector on the Deck
Unit will trigger the system upon arrival of the rising edge, and the TTL- will trigger on the falling
edge. Ifyou pluga TTL+ signal into the TTL- connector, the system will trigger on the falling edge,
which arrives at a time ¢ after the rising edge; your trigger will be “late” by a time equal to the width
ofthe TTL pulse. Likewise, if you plug a TTL- signal nto the TTL+ trigger, the system will trigger
on the rising edge, which again is late by time ¢. Either way you end up with a late trigger.

System doesn’t trigger

Possible causes and remedies:
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1)
2)
3)

4)

5)

System is not armed. Press the F1 key to arm.
Trigger cable is disconnected or bad. Check and replace if necessary.

You are using a contact closure to trigger and you are plugged into the TTL+ connector on the
Deck Unit. Plug the trigger into the TTL- connector.

A trigger signal is not being received. Test your triggering device with an oscilloscope, or by
connecting the trigger signal to an AUX channel, triggering the GeoEel manually, and then
triggering the triggering device while the GeoEel is recording.

There is something wrong with the trigger circuit on the Deck Unit. Use a paperclip to short the
TTL- connector on the Deck Unit. If this triggers the system, then a contact closure into the TTL-
connector should work.

We are missing shots

Possible causes and remedies:

This usually happens when you are firing too fast. Try reducing the firing rate. The time between
triggers should be greater than the record length.

Data are excessively noisy

Possible causes and remedies:

1))

2)

3)

If the noise is low frequency, the most common cause is cable strumming. This will be
concentrated at the inboard end of the Streamer (low-numbered channels) and usually be of 10 Hz
or less. It can be mitigated by installing fairing on the Tow Cable and/or applying low cut filters
(see section on shot display parameters).

Another cause may be that the Streamer is too heavy, requiring a large bird wing angle to keep the
Streamer at the desired depth, causing turbulent flow around the wings and putting noise into the
channels nearest the bird. Be sure to install floats on the birds and Digitizers as necessary. See
section in Appendix on Streamer deployment for advice on optimal Streamer deployment.

The seas are extreme. Depending on the situation, you may have to simply shut down and wait for
better conditions. If this is not an option, then a combination of low cut filters (see section on shot
display parameters) can be tried. A Stretch Section will minimize the effects of heave. Also try
towing the Streamer at a greater depth.
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4) If the noise is concentrated in the first few channels, the leading bird may be requiring an extreme
wing angle to keep the Streamer at the desired depth, causing turbulent flow around the wings and
putting noise into the channels nearest the bird. In the case of a long Tow Cable and/or low tow
point, the bird could be struggling to keep the Streamer afloat. In this case, a small buoy on the
Tow Cable will be helpful. In the case of a shorter Tow Cable and/or a high tow point, the bird
may be doing just the opposite — struggling to keep the Streamer at depth. In this case, adding
weight to the Tow Cable will help. This is usually done with weighted rope or lead tape.

Overdriven channels (as indicated by red traces )

Possible causes and remedies:

1) The source is too powerful for the offset and/or preamp gains you are using. This problem will be
concentrated on the near channels, and won’t appear when you do a noise test. Adjust shot offset
and/or preamp gains as necessary.

2) The sea state is extreme. The problem will occur generally throughout the length of the Streamer
and will be apparent on a noise test. Turn down the preamp gains.

3) There is excessive strumming of the Tow Cable. In this case, clipped traces will be concentrated

at the inboard end of the Streamer and will be apparent on a noise test. The best remedy is to
mstall fairing on the Tow Cable.

Networking

The following table summarizes the IP addresses of the various components in the system.

Ethernet IP Addresses

192.168.1.1 (with subnet mask 255.255.255.0; this must be set
Controller PC

by the user (fixed).
Deck Unit 192.168.1.2 (fixed).
Deck Unit depth option 192.168.1.251 (fixed).
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Ethernet IP Addresses
Digitizer (immediately after 192.168.1.254 (dynamic, set when Reset command is
reset) executed).

192.168.1.XX, where XX is the place of the Digitizer in line +2,
Digitizer (during survey) Le. Digitizer #1 is 192.168.1.3 (dynamic, set automatically by
Detect Sections function).

AUX channels board 192.168.1.253 (fixed).

192.168.1. XX, where XX = serial # of Junction Box minus
6100

(no power relays in Junction Boxes).

Junction Box (P-Cable only) OR

192.168.3. XX, where XX = serial # of Junction Box minus
7100

(power relays in Junction Boxes).

Tail Compass/de pth module 192.168.2.XX, where XX = serial # of Tail Module minus 8000

Table 6. IP addresses used in various GeoEel and P-Cable components.

4.3 Testing Using the Command Prompt

It is often useful to use the command prompt to check communication with various components of the
system. The command prompt can usually be found in the Windows Accessories menu, and looks like
this:

© 2017 Geometrics, Inc. All rights reserved.



251 GeoEel / P-Cable Operator's Manual

accessibility
Communicakions
Entertainment
System Tools
. Address Book

T ¥ v

e+ Command Prompk

Y Paint

@) Program Compatibility WWizard
=4 Scanner and Camera Wizard
£.0 Synchronize

&3 Tour Windows XP

An alternate way to open the command prompt is to click on Start >>Run; type “cmd” in the Run
dialog box; and click on the Ok button as shown below.

20

Type the name of a program, folder, document, ar
Internet resource, and Windows will open it for you,

[8al=TgH ll

(0] 4 Cancel | Browse.., |

To ping an IP address, type “ping xxx.xxx.X.x”” at the command prompt:
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=+ Command Prompt =10] x|

H:=“>ping 78.217.234.116
Pinging ?8.21%7.234.116 with 32 hytes of data:c

Reply from 78.217.234_116: hytes=32 time<ims TTL=128
P8.217_234.116: bytes=32 time<ims TTL=128
PA.217.234.116: bytes=32 time<imsz TTL=128

Reply from 78.217.234_116: hytes=32 time<ims TTL=128

Ping statistics for YO.217.234.116:

Packets: Sent = 4. Received = 4, Lost = 8 (8% loss),
Approximate round trip times in milli—seconds:

Minimum = Bmz,. Maximum = Bms, Average = Bms

Hzs2>

Figure 84: Successfully pinging an IP address in the command prompt window.

If you get replies like those shown above (the actual IP address shown is just an example), you have
communication with that [P address. If you do not have a connection, you will see something like the
following;

H:=>ping 780.217.234_114
Pinging 78.217.234.114 with 32 hytesz of data:
timed out.

timed ount.
timed out.

timed out.

Ping statistics for 7A.217.234_114:
Packetzs: Sent = 4, Received = B, Lost = 4 (188:x

Figure 85: Failed ping attempt.

You can determine whether your IP configuration is correct or not by typing “ipconfig” at the
command prompt. You should see something like the following:
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¢ Command Prompt

C:s>IPCONFIG

Windows IP Configuration

Ethernet adapter Wireless Network Connection:

Media State - - . . . . . . - . . Media disconnected

Ethernet adapter Local Area Connection:

Connection—specific DNS Suffix
IP Address. . . . . 192 168.1.1
Subnet Mask . . . . 255.255.255.8

Default Gateway . .

Figure 86: Confirming IP configuration of Controller PC using “ipconfig” command at the command
prompt.

Deleting a Registry Key

The CNT-2 Marine Controller uses registry keys to store information about the system and about some
program behavior. It uses .prm files to store specific information about a particular survey. Should the
program behave in an unpredictable manner, it can be helpful to delete the .prm files and the registry
key after the program closes and before it is started again. The .prm files are stored in [drive:]
\Geometrics\GeoEel and [drive:]\Logfiles.

To delete the registry key, click on the Windows Start button, ﬂ] choose Run, and type in
“regedit”:
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Run 2|

= Type the name of a program, folder, document, or
o Interret resource, and Windaws will open it Far wau,

Open: | .

(0] 4 I Cancel | Browse, .. |

Next, click on the “+” next to HKEY CURRENT USER,

&' Registry Editor ) i [m] B
File Edit “iew Favaorites Help

[=l Wy Campuker
-] HKEY_CLASSES_ROCT
1-_1 HKEY_CLURRENT_UISER
%{j HEEY _LOCAL_MACHINE
[ HKEY_LISERS
-0 HKEY_CURRENT_CONFIG

Marne | Tvpe

|M';.f Computer

then on the “+” next to Software,
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2 Registry Editor o =] |
File Edit Wiew Favorites Help
[=1-_] HKEY_CURRENT_USER & | Mame | Tupe
{:l AppEvents
{1 Consale
=] Contral Panel
Cl Ervironment
-] Identities
-1 Keyboard Layout
- Metwork
{:l Printers
{:l Remote
~-{_] SessionInformation
; -2 Software
LE%D UMICODE Program Graups
{21 Volatile Erwironment
-1 Windows 3.1 Migration Status
- HKEY_LOCAL_MACHINE
[+ HKEY_USERS
[#-_] HKEY_CURRENT CONFIG =il | ]
|r'-'1~;.-' Compuker i

Geometrics Instruments,
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2 Registry Editor

File Edit Wiew Favorites Help

=101 %]

256

<]

=] Software

-] Act Email

-] Adohe

l:] American Systems
Cl Classes

- Corel

----- {2 DVD Decrypter

E -1 Geometrics Instruments

X Google

- Hewlett-Packard
D Hyperionics
- InstallShield
-] Inkel

#-_ Joshua F, Madison
& LeaderTech

- Macromedia

{:l Local aApp'Wizard-Generaked o

5

Marme

| Type

|r'-'1~;.-' Compuker

a2

and you should see a folder called adq. Click on this folder to display its contents:
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2 Registry Editor o =] |
File Edit Wiew Favorites Help
=1 Software o | | Mame | Type -
-1 Act Email (ab](Default) REG_SZ
- Adobe &%) 2SmiGroup REG_DWC
g Arnerican Syskems F'uEEIT':."DE REG_[WiC
-] Classes a%] AuxEnable REG_DWC
|Base i
g Carel [ab]Baselr REG_S7
L—_I{:I Ezgn?eiiir;p;:;truments Bjpaselen REG_DWC
= 2¥] Capacitance REG_ DWW
@@Acm %] checkTapes REG_ W
| CompareshotAndFile B
LB A Tls ShotandFileld REG_DWC
L] A (ab] DeckinitlP REG_SZ
{23 Geometrics Cantroler Tnte (B8] DepthsensorRatehiew REG_DWC
- Geometrics Seismodule Cr DepthSensnrs REG_3Z
L] SeisSimw DetectDeIay REG_[AWiC
27 Google (ab] DiskFilir REG 52
#-_1 Hewlett-Packard _ILI DualTapeGrnupMnde REG_DWC o
« | [ |4 | '
|r'-'1~;.-' ComputeriHEEY _CURREMT_USER\SoftwarelGeometrics Instrumentshadg o

Highlight the adq folder and press the delete key. Deleting this registry key before the program starts,
along with the .prm files, will return the program to factory settings.

Registry Settings

Some parameter settings are usually best left alone, and are therefore not available in the menus.
Nevertheless, if necessary, and with extreme care, you can make changes to certain parameters at the
registry level. To do so, follow the instructions below exactly. Any deviation could cause significant
problems with Windows.

To get to the GeoEel section of the registry, do the following.

Click on the Windows Start button, M choose Run, and type in “regedit”:
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Run 2|

= Type the name of a program, folder, document, or
o Interret resource, and Windaws will open it Far wau,

Open: | .

(0] 4 I Cancel | Browse, .. |

Next, click on the “+” next to HKEY CURRENT USER,

&' Registry Editor ) i [m] B
File Edit “iew Favaorites Help

[=l Wy Campuker
-] HKEY_CLASSES_ROCT
1-_1 HKEY_CLURRENT_UISER
%{j HEEY _LOCAL_MACHINE
[ HKEY_LISERS
-0 HKEY_CURRENT_CONFIG

Marne | Tvpe

|M';.f Computer

then on the “+” next to Software,
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2 Registry Editor o =] |
File Edit Wiew Favorites Help
[=1-_] HKEY_CURRENT_USER & | Mame | Tupe
{:l AppEvents
{1 Consale
=] Contral Panel
Cl Ervironment
-] Identities
-1 Keyboard Layout
- Metwork
{:l Printers
{:l Remote
~-{_] SessionInformation
; -2 Software
LE%D UMICODE Program Graups
{21 Volatile Erwironment
-1 Windows 3.1 Migration Status
- HKEY_LOCAL_MACHINE
[+ HKEY_USERS
[#-_] HKEY_CURRENT CONFIG =il | ]
|r'-'1~;.-' Compuker i

Geometrics Instruments,
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2 Registry Editor

File Edit Wiew Favorites Help

=101 %]

260

<]

=] Software

-] Act Email

-] Adohe

l:] American Systems
Cl Classes

- Corel

----- {2 DVD Decrypter

E -1 Geometrics Instruments

X Google

- Hewlett-Packard
D Hyperionics
- InstallShield
-] Inkel

#-_ Joshua F, Madison
& LeaderTech

- Macromedia

{:l Local aApp'Wizard-Generaked o

5

Marme

| Type

|r'-'1~;.-' Compuker

a2

and you should see a folder called adq. Click on this folder to display its contents:
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5','.-" Registry Editor ;lglil
File Edit Wiew Favorites Help
EI{:l Software ;I Mame | Twpe -
e Act Email (ab](Default) REG_SZ
- Adobe (] 25maroup REG_DWC
l:] American Systens .ﬁ.ch\,.-'pE REG_ DWW
- Classes B8 auxEnable REG_DWC
(1 Corel [ab]Baselp REG_SZ
(0 DVD Decrypter a¥]BaseLen REG_DWC
EI{:I Gaeametrics Instruments Capacitann:e REG. DWW
E%@Acql CheckTapes REG_CW(C
D hcq? CumparESthAndFileId REG_DMWC
LB Acg DeckLInitIF‘ REG_S7
{:l zecmetrics Controller Inke DepthSensnrRateNew REG_DWEC
B1-{Z3 Geometrics Seismodule Cc [2B]pepthsensars REG_SZ
LB Seisimw ¥ DetectDelay REG_DWC
#-{_] Google DiskFiIeDir REG_SZ
#-27] Hewlett-Packard = DualTapeGrnupMnde REG_DWC o
J _ | _>|_I il | _>|_I
|r'-'1~;.-' ComputeriHEEY _CURREMT_USER\SoftwarelGeometrics Instrumentshadg o

You will see a list of registry keys on the right. Most of these refer to parameters that can be
accessed from the CNT-2 menu structure. Those few that are not, and that are useful to know about,
are discussed below.

Note: To edit a registry key, double-click on it, and you will see something like the following:

Y alue name:

INum-’-‘-.u:-:EhanneIs

W alue data; Baze

|4 {” Hexadecimal

% Decimal

0k, I Cancel
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Click the Decimal radio button, type in the new value, and press OK.

® BaselLen: The default maximum record length is 16,384 samples per trace. This is more than
long enough for most standard applications; keeping it to this level avoids wasting memory
needlessly. However, the maximum record length possible is actually 32,768 samples/trace. If
you need a longer record length than 16,384, edit the BaseLen key appropriately.

®* nAcgs: This key refers to the number of Digitizer boards in the system, including the AUX
board in the Deck Unit. For instance, a 48-channel system would have an nAcgs value of
seven. Sometimes it is useful to be able to change this setting temporarily (for instance, see
Eel(s) Not Responding With Status error in the Troubleshooting section).

¢ NumAuxChannels: There are eight AUX channels in most Deck Units. However, it is rare to
use more than four. As such, the default is four. However, in the event you need to use more
than four, you can change it here. Valid values are either 4 or 8.

¢ Simulating: The CNT-2 may be run without a GeoEel or Deck Unit attached. However, this
requires it to be in “Simulator” mode. In this mode, most, but not all, (such as arming and
triggering) software functions will be available. To enable simulator mode, set the Simulating
registry key to 1. For production mode, it should be set to 0.

* TimeWindow: When logging serial data, the CNT-2 Controller will accept, for each record,
any string that arrives within 1000 ms (by default) after the trigger. All other strings are
ignored. Most navigation and source control systems send their serial string within this time.
However, if the string lags the trigger by more than 1 second, you may need to increase this
time window.

Note: If in the process if changing registry settings you accidentally corrupt the GeoEel portion
of the registry, the CNT-2 will become unstable and may crash. In this event, see the section on
deleting a registry key in the Appendix.

4.6 Replacing a Junction Box (P-Cable)

Replacing a Junction Box is simple. After physically installing, check to see if you can ping it. Its
address should be 192.168.1.XX or 192.168.3.XX (most likely), with XX being the last two digits of
the serial number. Then open the GeoEel Controller, go to the Configure>>GeoEel dialog and make
sure you replace the serial number of the old one with that of the new.
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4.7 Replacing a Digitizer Module (P-Cable)

The new module must have the same IP as the old one, 192.168.1.XX. XX starts at 3. i.e., the first
Digitizer in the system (closest to Cross Cable) is 192.168.1.3. Second Digitizer is 192.168.1.4, and so
on. GETTING THIS RIGHT IS EXTREMELY IMPORTANT.

There are two ways to do this:
Quick and easy, but dangerous if you are not care ful

® Use the spare computer and spare Deck Unit.

® Make sure the Deck Unit is powered down.

® Plug the Digitizer module into the Deck Unit using the test cable.
® Power up the Deck Unit.

® Power up the Controller PC.

® After the current indicator on the Deck Unit settles, start the GeoEel Tester.
® Click on Configure GeokEkel.

® Choose Reset All Eels.

® Press Cancel.

®* Press Choose GeokEel.

® Choose GeoEel 0.

® (lick on Configure GeoEel.

® Type in the new section number and press Apply. THIS IS WHERE YOU MUST BE
CAREFUL. MAKE SURE YOU TYPE IN THE RIGHT SECTION NUMBER. THEY
ARE NUMBERED IN SEQUENCE, STARTING AT 1, FROM THE SIGNAL CABLE
END OF THE CROSS CABLE. IF IT IS THE THIRD GEOEEL FROM THE SIGNAL
CABLE, IT IS SECTION #3.

®* Press Reboot.

® Run a trigger test, make sure it triggers 100 times n 25-35 seconds.

® Run a network test, make sure the network speed reported is 13 Mbps or greater.

® Make sure the Junction Box is powered down. When doing something like this, it is generally
best to just kill power at the Deck Unit and power down the entire array.

® Plug Digitizer into Junction Box.

® Power up the Deck Unit. You should be good to go.

More time consuming, but safer

® Kill power to the array at the Deck Unit.

® Plug the replacement Digitizer into the array.

® Power up the array, wait for everything to boot.

e Start up the GeoEel Controller.

® Choose Configure>GeoEkel.

® Choose Reset.

® Choose Detect.

®*  Wait for the system to detect and assign IP addresses to all Digitizers.
®  You should be good to go.
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4.8 Replacing a Tail Depth/Compass Module

To replace a Tail Depth/Compass module, simply replace it physically, then open the
Configuration>>GeoEel menu and replace the old serial number with the new serial number.

4.9 Installing an Interconnect Cable

The Cross Cable Interconnect Cables connect the Junction Boxes to each other on the Cross Cable.
Their proper assembly onto the Strength Member (rope) of the Cross Cable is critical to the proper
performance of the system. Improperly wrapped Interconnect Cables can result in:

® Ethernet failures

® False Triggers

® Leakage

® Unpredictable and adverse towing characteristics

The following instructions document how to replace a Cross Cable Interconnect Cable.
1. Remove the bad cable, noting the wrap direction.

2. Leave the bottom layer of friction tape if still usable. Otherwise re-tape the rope and re-mark
the tape with the correct location as marked on the rope, seen in the figure below. It is
important to ensure that the mark on the tape is in the same location as the mark on
the rope.

Figure 87: Rope markings for Interconnect Cable installation.
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3. Tension the Cross Cable to a minimum 250kg.
a. If possible, it is best to wrap the entire section at one time while under tension.

b. If it is not possible to wrap the entire section, wrap as much as possible and move it onto
the winch. Finish wrapping the rest at the longest length possible.

4. Align the first marks on the rope and the Interconnect Cable as shown in the figure below:

Figure 88: Alignment of Strength Member mark and Interconnect Cable mark.

5. Wrap friction tape around both the Interconnect Cable and the rope:

Figure 89: Friction tape installed over Interconnect Cable and Strength Member.

6. Wrap the Interconnect Cable along the length of the rope for one complete revolution (360°)
until the next mark on the cable and rope are close. Remember: The Interconnect Cable
MUST be installed in the same wrap direction as the one it is replacing.

7. Align the marks as above and apply friction tape.

8. Continue to wrap the cable along the entire length of the rope, carefully aligning all marks.

Note: It is important that the Interconnect Cable only makes 360° of revolution between
the two tape locations. In addition, the cable should make contact with the Strength
Member in the same orientation at each mark, as shown in the figure below:
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f 50 cm 50 cm |

CROSS CABLE HARNESS IS ATTACHED TO
STRENGTH MEMBER AT THE SAME
ORIENTATION AT EACH WRAP

Figure 90: Interconnect Cable properly attached at same orientation on each wrap.

9. At the final alignment location, tape the Interconnect Cable and rope together -- but do not
wrap the cable and rope between the final tape location and the Junction Box. This will
allow the Interconnect Cable to stretch more effectively at the Junction Box.

10. Install a zip tie over each of the friction tape locations, securing it tightly and removing any
excess.

Figure A 91: Zip tie installed on Cross Cable.

11. Install plastic tape over each of the zip ties. Use the “pull-through” method to secure the plastic
tape from unraveling.
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Figure 92: Plastic tape installed and secured with the " pull-through” method.

12. After installation of the plastic tape, the Cross Cable assembly should look similar to that
shown in the figure below:

Figure 93: Fully-installed Interconnect Cable.

Additional Notes:

1. The Cross Cable Interconnect Cable is shipped with a mark on the tubing at 52.9 cm intervals.
This interval is important to keep when wrapping the Cross Cable.

2. The Strength Member is marked at intervals of 50cm.
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3. Junction Boxes are spaced either 7.07 or 14.14m from center-to-center at 250 kg tension. This
provides a distance of either 7 or 14m between Junction Boxes where the Interconnect Cable
needs to be wrapped.

4. There are either 14 or 28 Interconnect Cable wraps between each Junction Box.

5. Each Interconnect Cable should be wrapped in the opposite direction of the adjacent ones. For
example, if #2 is wrapped in a clockwise orientation, #1 and #3 should be wrapped in a
counterclockwise direction. A corollary to this is that a replacement section should be
wrapped in the same direction as the one it is replacing. This is very important from a
hydrodynamic standpoint.
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5 Appendices

5.1 Optimizing a Shot Record

One of the most important skills for an observer to perfect is optimizing the shot record, which is done
by optimizing display parameters like display gain, AGC window, time window, and filters. These
settings do not affect the data saved to storage — these are display settings only — but a poorly
optimized record does not allow a good assessment of data quality; indeed, it can lead to false
conclusions and lots of confusion. Optimizing a shot record takes practice, and is best illustrated by
example.

Below is a complete 48-channel, 8-second shot record taken in about 2,200m of water:
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Figure A94: Example raw shot record.

Traces are displayed in fixed gain, and all filters are disabled. In this “raw” state, we can see mostly
swell noise; however, the first breaks, the water-bottom reflection, and a reflective zone from about 3-5
seconds are apparent. Any events below 6 seconds are likely to be mostly multiples.
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Let’s enable a 10 Hz low cut filter to eliminate the swell noise:

Mishotwindow -0l x|
|Fi|e Number: 103

1 2 &5 F 9 11 143 15 A7 19 21 23 25 2T 29 21 233 235 27 29 41 42 45 47
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Figure A95: Example shot record after applying a 10 Hz low cut filter.
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The swell noise has disappeared, and the first breaks and reflected events are greatly enhanced.

Next, we’ll enable AGC and adjust the trace overlap:
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Figure A96: Example shot record after applying a 10 Hz low cut filter and AGC.

AGC reveals a small amount of what is probably strumming noise (this is caused by strumming of the

Tow Cable where it makes contact with the water on an angle, and can usually be all but eliminated
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with the installation of haired fairing). Strumming noise is usually in the 10-20 Hz range. Setting the
low cut filter to 50 Hz eliminates this, without a visible impact on the reflective zone:
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Figure A97: Example shot record afier increase of low cut corner frequency to 50 Hz.
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Anything of geological interest will be below about 3 seconds, so let’s eliminate the water column:

Start Time |7 Sec

End Time IE; Sec
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Figure A98: Example shot record after eliminating water column from display.

We are now beginning to see some reflector detail. Finally, zooming in on the first second below the
sea bottom, we get:
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in the first few shot records. The display settings are rarely set appropriately at the outset of a survey,
and almost always need adjustment. Below are two views of the same shot record. The record on the
left is in its raw state — unfiltered, no AGC, and most of what is visible is water column. The record on
the right has been optimized through filtering, AGC, and time windowing to view the reflectors of

interest just below the water-bottom reflection.
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® Display Gain: AGC enabled, 200-sample window

* Filter: 20 Hz low cut
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5.2

® Trace Overlap: 2
® Trace Style: Variable area
¢ Time Window: 0.5 — 1.0 seconds, starting just above the water-bottom reflection.

Using the above settings at the outset will generally result in a passable shot record; once you can see
and identify reflection events, you can fine-tune to your taste. The best way to learn how to optimize a
shot record is to practice. Some good practice records can be found here. If you have trouble
downloading, contact Geometrics.

Working With Gathers/Brute Stacks

Gather and brute stack files are stored in a Geometrics-proprietary format in the [drive:]\Logfiles
folder. The file name is of the format /SurveyName.Line#].Gather/X].dat. For instance, the first
gather for line #2393 in a survey named “Test_Survey” would be Test_Survey.2393.Gather1.dat.
Since you can create as many as three separate Gather windows simultaneously, you may also have
gathers named Test_Survey.2393.Gather2.dat and Test_Survey.2393.Gather3.dat.

& LogFiles 5 =10 x|
File Edit M“iew Favorites Tools  Help ;’,'
G Back = (4 - 'ﬁ' ) Search Faolders -
o / EH [
address I. = j G0 T
& | Marmne | Size | Tvpe = | [Dake Mo
File and Folder Tasks S A _Survey,0000,5ather 1, dat OKE DAT File 1031200
o this fil & _Survey.prm 67 KB PRM File 1031200
E;m b e 2] &_Survey.0000.log 1KE TextDocu... 1f31/200
[y Meve this file [Z] Test_Survey.2393.lag OKE TextDocu.. 17317200
) Copy this file | [E) Test_survey.prm 63 KB PRM File 1/31/200
@ Publish this Fil= ko the Test_Survey, 2393, Gatherl, dat OKE DAT File 1131200
weh Test_Survey, 2393, Gatherz, dat 0KE DAT File 1/31)200
=) E-mail this File Test_Survey.2395.Gather3. dat OKE DAT File 131200
é Prink this File
Delete this file
X -1« o

Note: The internal format gather files are always saved, and when you open an existing survey,
the gather(s) for that survey are read in automatically and appended to.

To view an existing gather, open the appropriate survey. You will be prompted to read the existing
gather into memory. The Gather window will still be blank, but you can scroll back in time using the
Page Up key. Pressing the Page Down key will scroll forward in time. Home and End will scroll
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to the beginning and end, respectively. You may print following the procedure outlined in the section
on gather parameters.

Gathers can also be optionally saved in SEG-Y format in the same folder. The file name is
[SurveyName. Line#].Gather/X] .sgy.

Note: If you mistakenly neglect to save the SEG-Y gather when closing the survey, you may
reopen the survey (automatically reading in the Geometrics-format gather), then re-close the
survey, this time choosing Yes when prompted whether or not to save the SEG-Y version.

5.3 Creating a Brute Stack

Note: The following discussion assumes that the reader is familiar with basic seismic reflection
data processing.

One of the main advantages of multichannel seismic recording is the ability to construct a stacked
section. The CNT-2 Controller offers a “brute stack™ feature which, if supplied with accurate velocity
and shooting geometry information, can produce a real-time stacked section of significantly higher
signal-to-noise (S/N) ratio than a single-trace, common-offset gather. The steps taken to produce the
stack are:

1) Conducting a common-midpoint (CMP) sort, producing CMP gathers.

2) Correcting the CMP gathers for normal moveout (NMO) by applying a user-supplied stacking
velocity function.

3) Summing (“stacking”) the corrected traces in each gather to form a single trace associated with
that midpoint.

4) Plotting the summed traces side-by-side to produce a stacked section.

All of the above items are done automatically by the software. The final result is a “brute” stack in the
sense that no pre-stack or post-stack steps such as deconvolution, migration, etc. are performed.

Assuming the shot interval is equal to the hydrophone spacing, the number of traces per CMP gather
will be /2 the number of recording channels. This is referred to as the “fold”. Shooting at the
hydrophone interval with a 96-channel system results in a 48-fold stack; each trace in the stacked
section is the sum of 48 individual traces.

Assuming all noise is random, all signal is coherent, and the velocity function is accurate, the summing
of the traces results in an increase in the S/N ratio proportional to the square root of the fold.
Therefore, four traces per CMP (8 recording channels) results in a doubling of the S/N ratio compared
to a single trace. Sixty-four traces (128 channels) results in an 8x improvement (refer to the graph
below).
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Fold and 5/N vs. Channel Count
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In order to do a brute stack, the correct acquisition geometry must be provided. In the Testing/QC
menu, select Geometry Setup:

[ Geometrics Seismic Controller - [Spectra Window]
"] Setup  View Window Acquisiion  DisplayPrint  Alarms | Testing)QC  Hotkeys Help

"Wwiriting File I | Wwiitin  Manual Trigger B
Filez Left Run Streamer Moise Test Chel+T =
Wacant SW«E&NT L-E||:|E|i | a 99993 Vacar  Analog Performance Tests la]
Offset Correction —
Vacart [VACANT Label | [ | 99999 Vacar 59
Hydrophone Leakage Tesk |
Hydrophone Capacitance Test
Yelociky Analysis

Geametry Setup

You will see the following dialog box:
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Geometry Setup '

Shot locatian ||:| 15t Phone Location |-| an
Phane Interval I‘I 28

Cancel

[
J =
[x

¥
s iy
! |lze compatible unit [feet ar meters]
Shotincrement 125 with that used in welocity analysiz
Mirirmum D'epth b azirnurn Depth |'| 0 (Meters)

Lizt af channelz

to exclude example: 1.2-5.6

IEI
Firzt channel I1 Lazt Chaniel IEE
|

All of the geometry information is relative — you are simply defining the acquisition geometry, which

should be constant throughout the survey. Enter the Shot Location, the 18t Phone Location (relative

to the shot), Group Interval, and Shot Interval. The shot interval must be an even multiple/divisor of
the group interval (which is typical) for the brute stack algorithm to work properly. For instance, if the
group interval is 12.5m, the shot interval should be 6.26, 12.5, 25m, etc.

Minimum Depth and Maximum Depth set the limits at which the depth sensors display indicates an
out-of-range value.

Indicate the range of channels you wish to include in the brute stack (typically all channels), and any
bad or noisy channels you wish to exclude.

In the Gather Parameters dialog, check the Brute Stack box to enable the Velocity Analysis
button. Press the button to open the velocity dialog:

v Erute Stack
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A semblance plot is generated automatically using default parameters. We will return to this directly.
If you already have an existing stacking velocity function, press the Edit Velocity Table button and

type it in.
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=
Time [zec]  |Melocity [ftfzec] Open |
1 [1.20277 4271 63 -
2 [1.22494 46769 —
3 [1.26097 437953 e
4 (127436 495927
5 (129238 434032
E [1.3067 510243
7 13459 51227
5 [1.34319 4271 B3
5 [1.36536 43398
10 [1.39122 4717 43

You may enter up to 10 time/velocity pairs. Press Save As to save the velocity-time function as an
ASCII file in the C:\Logfiles folder. When finished, press OK. Your velocity function will be
displayed on the semblance plot:
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Velocities have only been assigned to the zone of interest, located at 1.2 to 1.4 seconds. Press OK to
close the velocity dialog. The program now has everything it needs to construct a brute stack as data

is acquired.

What is a Semblance Plot?

If you do not have a pre-existing stacking velocity function, you can determine one from the data by
means of a “semblance” analysis. Understanding what a semblance plot is will be useful when
optimizing it and picking stacking velocities.

Refer to the following figure:
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For a given horizontal reflector, the increase of reflection time as a function of offset is hyperbolic and
expressed by the following equation:

or

r;_4d:+x:

Ve

where ¢ = the two-way reflection time, d = the depth to the reflector, and x = the source-receiver
offset.

This change of reflector time with offset is called “normal moveout” (NMO) and must be corrected for
prior to summing the traces in the CMP gather. We need an expression for the correction that must be
applied to affect this.

Taking two points on the reflector and differencing them, we get
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Solving for v shows that given two points on a reflector, we can calculate the average velocity above

that reflector (the “stacking” velocity):
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Setting x ; tozero and rearranging, we see that

2 0 2
f, ==+ -

v
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It follows that the increase of reflection time with offset is

"

[3=]

=

This is the value we must subtract from each reflection time in the CMP gather to remove the effect of
moveout prior to summing the traces. In a nutshell, this is what the brute stack function does.

Most marine reflection records will have numerous reflectors, all of which may be defined by a unique
stacking velocity. This means that the correction applied must change as a function of time. A
correction that flattens a reflector having a moveout velocity of 3,000 m/sec will not flatten one with a
velocity of 3,700 m/sec.

A semblance plot corrects and stacks the same CMP gather numerous times using a range of
velocities, and plots the resulting stacked traces side by side. On any given trace, the amplitude will be
a maximum wherever the NMO correction flattens a reflector the best (because the coherency will be
at a maximum). Identifying zones of high coherence on the semblance plot allows you to build a
stacking velocity function. This is best illustrated by example.

Our sample shot record is displayed in its entirety below:
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=
Skart Welocity 300 ftizec Start Time ﬁ_‘z— ZEC Change
End Yelocity W ftisec End Time ]147 SEC Change ¢
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The vertical axis is time, and the horizontal axis is velocity. The upper row of numbers across the top
represents velocity, and the bottom row represents display gain. Each trace represents a stacked shot
record that has been corrected with a specific velocity. The zone of coherence appears to be confined
between about 3,000 and 6,000. Let’s focus closer by changing the velocity and time limits:
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We’ll pick velocities in two steps, 100 ms at a time. We point our mouse at the point at which we want
to assign a velocity and right-click:
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Choose Add to pick the velocity:
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Il Geometrics Strata¥isor NX
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Assign velocities throughout in a similar fashion:
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Change the time window to 1.3-1.4 seconds and repeat:
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ol x
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You may delete an assigned velocity by right-clicking, choosing Edit, and then choosing Delete. You
may edit an assigned velocity by right-clicking, choosing Edit and typing in the value, or by left-clicking

and dragging it to the new location, and pressing OK.

Pressing the Edit Top Mute button will bring up the following dialog:
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Top Mute Function

In this dialog box, you may enter the top mute parameters and the stretch mute limits.

The channel/time pairs entered in the table define a series of line segments which limit the data used in
the brute stack. All data prior to the time limit set by the line segments are muted prior to calculating
the brute stack. For example:
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Top Mute Function

Chahnel Time: [rnz] Dpen |

1 10 Save
10 100

50 200

Save bz

W 00 sl ) ) = L) ) —

oo ool oo O
oo olololo] o

]
(e}

Taper Time [mz] |5 Stretch bute I':'

Enter az a percentage

100 iz no stretching
Oz infinite stretching

Using the settings shown in the above dialog box, a line will be drawn from Channel 1, 10 ms (1,10) to
Channel 10, 100 ms (10,100), then to Channel 50, 200 ms (50,200). Samples above this time line will be
ignored in the brute stack calculation.

A linear taper is used to smooth the transition between data that is muted and data that is not. Enter
the Taper Time in ms.

A stretch mute may also be specified. A Stretch Mute setting of 0 means the mute is not applied.
The muting is applied when the time stretch is greater than 100 / number entered. For instance, a
stretch mute setting of 50 means that data that have been stretched by more than a factor of two (by
the NMO correction) will be left out of the brute stack calculation. The stretch and top mutes operate
simultaneously, and data is muted if either the top mute or stretch mute applies.

You may save or open a top mute file by clicking on Open, Save, or Save As. This is useful if the
top mute is complicated and you do not want to enter it with each new survey. Note also that the
table shown in the dialog is always saved with the survey parameters.

We’re now ready to conduct the survey. Note that the stacking velocity function may need to be
updated from time to time as the survey progresses.

The brute stack will build up and scroll to the left, exactly the same way a near-trace gather does. All
of the discussions on near trace gathers here and here apply equally to brute stack.

If your velocities are accurate enough, you should see a better result with a brute stack than with the
single-trace gather. A typical comparison is provided below.
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Figure A101: Single-trace gather (top) and brute stack (bottom).

5.4 Plotting a Reference Trace

If you wish, you may include a reference trace on a noise record by using the following procedure:

1) Make sure seismograph is disarmed (F1 key).

2) Set all of the preamp gains to an identical value, including those of the AUX channels if you have
them.

3) Go to the task bar at bottom, and open a GCI window (if you are recording AUX channels, we
recommend that you open the GCI window that pertains to the AUX channels, which will be the
highest-numbered GCI window. For instance, if you have a 48-channel system, you will have a
GCI window for each A/D board (6), plus a 7th GCI window for the AUX channels. Open
GCI7.).
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4
5)

6)
7)
8)
9)

Open the Commands menu, select Choose Input, and press Test Oscillator.

Open the Commands menu, select DAC Level, and set to 80. This will put ~50 uV (2.5 pbar),
100 Hz sine wave on the four AUX channels (or the 8 channels of whichever GCI window you
used). This is your reference trace.

Press OK.
Minimize the GCI Window.
Arm the system (F1 key).

Open the Testing/QC menu, select Manual Trigger. The system will take a record.

10) Right-click on the Shot window, select Display Settings.

11) Make sure that you display all the channels, including AUX channels. If you have a 48-channel

system with AUX channels, you would want to display channels 1-49 (this will include one of the
four AUX channels; including 50-52 would be redundant). Set the gain to Fixed Gain, and then
press Equalize Gains. Depending on your goal, you might also wish to set a low cut filter —
most practitioners use 5-8 Hz to eliminate swell noise. Next, increase/decrease all the display
gains together until you get something that looks something like the picture below:

Fite Bambies 1

Chmanclz T8 d R BT A @ MM H TN R TH RNE BTN NN RN EN N TN NS A dF a8 M & A
HTH o 65 8 X oF 08 B M 40 o0 68 B B &0 o2 o8 B 80 o5 o o B 84 O o o8 of A5 & 42 65 B 8 &0 B 8 &0 68 64 B 3% &0 oF B B 4 o o o
.0
K X £ w R ! '
'Fi- 1 1r1 lilipi f:pp rth JF‘F’#
1,710 |—J -1 "p!l 4 4 * L F
F E Y - 4 - R R 3 435
E F E ¥ i 3 L £ 8 - 5 [ 1
ISR SRR t P £ ¥rid =] SENE _]. LX) %
18 = & 4 & 4 4 £ ERERS ] o EEEREY :
a0 £ IR IR EEEEREED: 14 H 14 EERE i
- 1 - r.i. i: 4 k :;, ¢4 : t : SRR T3 e
. 9 r r 5 & A
0600 tiE11 ¥ 3 1 1 £1 ¥ : 1 i1 trl = 3§ s & jF
;h - L !- r 1:4 E--ir & 4 ' k :r L ql 44 % % 3 4 J[ - 4 &3 P
- r 4 e v X z 3 3 3 T & £ 4 r F E
.80 STETESE L} 1 : i 144 3 3 Y vi: 5 ¥
IL ¥ 1 P 4 F & 4 E 4 3 [ E
3il Ieay ] 11 113t 1 : [ | 3
| 1 3 £S5 2L 43> |_1 PR EEEES i 4§ &
‘F rjl i I-4 Fql ;4 vy ¥ E ] r.t J‘l'q 1r1 r ¥ + E b
b o 3 SR8 & § % 3 4 P F ¥ 3 : 1 j 3 3 4 b
- b F 3 o 5 k. £ & 7 E F R OF
1200 E +—F -2 I It o 3 - T T i —— —
1 ¥ ¥ 4 E . 3 r bR B! E [ I B 2R ¥
4 1 3 -3 > £ % 4 £ 1 3 TEE 4 i 3 4 9 1
3 I ¥ F 3 3 3
il 4:___ A : & 3 4 Ari _.-i T4y 1 ] _':__1:___]'_1__ - 1 3 E 3
+ F - 7 3 - £ 3 F *
$ FEIPaEqiabdstisesdedatats 228 L 553
b i 314 ] SRS S ISESE ::H‘j:' &1 L;r] 255
4 ' 1 N * £ F 3 1 1 y & =
x ¢ 4 £ 4 A b L - L 3 3
1enn LEFY ; : ':.." AEFEE I AP ESERTE | % 3 q4 & E ] J._
4: 4 i Bl htt i,!r £ 3 f+ rd 3 1L1 E r1 F 3 E
] 1 EEEE: 3 ¢4 S E E £ 4 - 4
L san 2 | & B . F 4 3 £ 4 ] :r..q* 1 11 4 1 :L‘,_. 31 F f
b i i F. [ [ 1' {1 + # 4 r &1 q ke =
Jb b 3 F 3 % . 5 1 %% | B £xF 1r 4 1' 4 L 3 1! %=1
b san F b b Ak E r b 3 §§ 4 +rd » IS EIEEEEETRESDSFEE S
I £ 3 S5 1 £&813 I EXIRRXE 3 EE 3
r 1 il f L 4 ; 4 Frd i 1 % T3 Jr i % E ] I.!i
b i iII: - BERE ] 1 4 4 3 -5 i £ 4 ¥ % Er T8 | 1 }P £ ¥ 2 3 1
{4 L L i) :E L ] 14L& ] 1 t L5 sfidlid i-;r :
19 . =44 1[1 £ 1] i ix ]; i ‘I: h j". 4% !t. 2] ¥ & 3 LIz S ]

Figure A102: Noise record with reference trace.
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In the above noise record, the green trace is the reference trace and is an AUX channel. An 8 Hz low
cut filter was used to eliminate swell effects. The rms amplitude of the reference trace is ~2.5 pbar.

If your system does not have AUX channels, we recommend doing two noise tests using GCI window
1 the first time and GCI window 2 the second time. In this case you’ll be using channels 1-8 as your
reference for the first noise test, and channels 9-16 for your second test.

To turn the oscillator off, choose Input and click on Phone Signal.

55 File Formats

A "file" or “record” is the data from a seismic record recorded onto the disk or tape. The formats
available on the GeoEel are SEG-D (8058, rev. 1), SEG-2 and SEG-Y, the standards for seismic data

files established by the Society of Exploration Geophysicists’. Most third-party software developers
have also standardized on one or more of these formats. The complete standards are available from
the Society of Exploration Geophysicists.

The following sections describe the SEG-D, SEG-2 and SEG-Y formats used in the GeoEel

5.5.1 SEG-D 8058 File Structure

Note: If Promax will be used to process SEG-D data, please see the section on Promax

compatibility in the Appendix.

The following section describes the SEG—D2 format used in the CN'T-2 Marine Controller. The
complete standard is available from the SEG.

Two general header blocks, scan type header, external header blocks if any user supplied string, and
demux trace header are used in SEG-D format to store trace information. The following are the fields
used in each header block:

General header, block #1

Byte 1-2: File Number (if number is less than 10000 or = FFFF if greater than 9999),
Byte 3-4: Format Code (= 8058),

Byte 11: Year,

Byte 12 (upper 4 bits): # Blks in Gen Hdr (= 1),

Byte 12 (lower 4 bits) - 13: Day,

Byte 14: Hour,
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Byte 15: Minute,

Byte 16: Second,

Byte 23: Base Scan Interval,

Byte 26 (upper 4 bits): Record Type,

Byte 26 (lower 4 bits) - 27: Record Length (= FFF, use extended record length),
Byte 28: Scan Types/Record (= 1),

Byte 29: Chan Sets/Scan Type (= 2),

Byte 32: External Header Block Length (= length needed to record external string).

General header, block #2

Byte 1-3: Expanded File Number (if number is greater than 9999),
Byte 11-12: SEG-D Revision Number (= 1),

Byte 15-17: Extended Record Length,

Byte 13-14: Gen. Header Block # (= 2),

Byte 29-32: Descaling Factor.

13t Scan type header

Byte 1:Scan Type Number (= 1),
Byte 2: Channel Set Number (= 1),
Byte 3-4: Channel Set Start Time,
Byte 5-6: Channel Set End Time,
Byte 9-10: Number of Channels,

Byte 11 (upper 4 bits): Channel Type (= 1 for data channel),
Byte 12 (lower 4 bits): Channel Gain (= 3, always fixed gain),

Byte 13-14: Alias Filter Frequency (if any*),
Byte 15-16: Alias Filter Slope (if any*),

Byte 17-18: Low cut Filter (if any*),
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Byte 19-20: Low cut Filter Slope (if any*),
Byte 21-22: First Notch Filter (if any*),

Byte 23-24: Second Notch Filter (if any*),
Byte 30: Vertical Stack.

2nd Scan type header

Byte 1:Scan Type Number (= 1),

Byte 2: Channel Set Number (= 2),

Byte 3-4: Channel Set Start Time,

Byte 5-6: Channel Set End Time,

Byte 9-10: Number of Channels,

Byte 11 (upper 4 bits): Channel Type (= 7 for pilot or aux. channel),
Byte 12 (lower 4 bits): Channel Gain (= 3, always fixed gain),

Byte 13-14: Alias Filter Frequency (if any*),
Byte 15-16: Alias Filter Slope (if any*),
Byte 17-18: Low cut Filter (if any*),

Byte 19-20: Low cut Filter Slope (if any*),
Byte 21-22: First Notch Filter (if any*),

Byte 23-24: Second Notch Filter (if any*),
Byte 30: Vertical Stack.

External header block(s)

This field stores user supplied information, such as GPS NAV string coming from serial port at each
shot.

For each channel:
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5.5.2

Demux trace header

Byte 1-2: File Number (if number is less than 10000 or = FF if greater than 9999),
Byte 4: Channel Set Number,

Byte 5-6: Trace Number,

Byte 11: Sample Skew,

Byte 18-20: Extended File Number (if number is greater than 9999).

Note: All fields that are not used will be recorded as zero. The data followed by each demux
trace header and trace header extension has 8058 data format that stands for 32-bit IEEE
demultiplexed.

"Pullan, S. E., 1990, Recommended Standard for Seismic (Radar) Data Files in the Personal Computer Environment:
Geophysics, Vol. 55, No. 9, September 1990, pp. 1260-1271.

2SEG Subcommittee on Field Tape Standards, Digital Field Tape Format Standards - SEG-D, REVISION 1:
Geophysics, Vol. 59, No. 4, April, 1994, pp. 668-684.

3 ANSI/IEEE Std 754-1985.

* Ifthere is no filter selected, all of these fields will be recorded as zero. High cut filter is recorded in Alias Filter
Frequency and Alias Filter Slope. Ifboth filters are high cut filters, the one with lower frequency is recorded.
Similarly, if both filters are low cut filters, the one with higher frequency is recorded.

SEG-2 File Structure

The file is organized on the disk as blocks: a File Descriptor Block, followed by a sequence of Trace
Descriptor Blocks and Data Blocks.

{beginning of file)

FILE DESCRIPTOR BLOCK
TRACE DESCRIPTOR BLOCK 1
DATABLOCK 1

TRACE DESCRIPTOR BLOCK 2
DATABLOCK 2
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The File Descriptor Block contains information common to all the traces in the file, plus it provides
information required to parse the rest of the overhead data. Another name for this block is the "File
Header".

Each Trace Descriptor Block provides location, format, and other information pertinent to its
corresponding Data Block (containing the data from a trace). Another name for this block is "Trace
Header".

The Data Block consists of fixed point or floating point numbers as specified by their corresponding
Trace Descriptor Block. This block contains the data from one channel (or one trace) of the
seismograph.

There is a Trace Descriptor Block for each Data Block (in other words, there is a trace header for
each block of data from one trace). The blocks are arranged in numerical order.

Pointers are written in the file blocks to indicate locations of the blocks with respect to the beginning of
the file. Pointers are always long integers (32 bits). All addressing is to byte boundaries. All blocks
start on double word (32 bit) boundaries.

Integers are 16-bit numbers written low byte first to conform to the Intel processors used with our
software. Long integers are 32-bit numbers, also written low byte first. Hexadecimal number 4547
would be written 47 45 in the file. A 32-bit (4-byte) data sample, such as 0001D340 would be written
40 D3 01 00.

A typical file is shown later in an example, with interpretable characters shown in the right side column.
Referring to this example will be helpful in understanding the following descriptions of the data format.

File Descriptor Block

The first block in the file is the File Descriptor Block. The construction of the File Descriptor Block is:

0-1  3ab55 (File Descriptor Block ID)
2-3  REVISION NUMBER
4-5 SIZE OF TRACE POINTER SUB-BLOCK (M)
6-7 NUMBER OF TRACES IN FILE (N)

8 SIZE OF STRING TERMINATOR

9 FIRST STRING TERMINATOR CHARACTER
10 SECOND STRING TERMINATOR CHARACTER
11 SIZE OF LINE TERMINATOR
12 FIRST LINE TERMINATOR CHARACTER
13 SECOND LINE TERMINATOR CHARACTER
14-31 RESERVED
32-35 POINTER TO TRACE DESCRIPTOR BLOCK 1
36-39 POINTER TO TRACE DESCRIPTOR BLOCK 2

© 2017 Geometrics, Inc. All rights reserved.



313

GeoEel / P-Cable Operator's Manual

---- POINTERTO TRACE DESCRIPTOR BLOCK N
33+M STRING 1
STRING 2

M  STRING Z

This block holds information common to all traces in the file and pertaining to the structure and
interpretation of the file. It consists of:

32 bytes providing the block identifier, the revision number, the size of the Trace Pointer sub-block,
the number of traces in this file, and the string and line terminator,

a Trace Pointer sub-block giving pointers to the start of each Trace Descriptor Block in the file,
and

optional strings with information related to the entire file such as date, time, delay, constant, high
cut filter frequency, line number, low cut filter frequency, notch filter frequency, sample interval,
shot coordinate, shot interval, shot map, and shot offset.
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The File Descriptor Block ID (bytes 0 and 1 of this block and of the file) contains the integer 3a55 (in
hexadecimal). This integer identifies the file as a seismic data file following this standard and identifies
this block as the Record Descriptor Block (55 appears first, since it is the low byte).

The File Standard Revision Number (bytes 2 and 3) appear next.

Bytes 4 and 5 contain an integer giving the size of the Trace Pointer Sub-block in bytes (see below).
All blocks start on double-word boundaries and are divisible by four.

Bytes 6 and 7 contain the number of traces in this file.

The String Terminator is one or two non-printable ASCII characters (decimal ASCII codes 0 through
31) used to separate the strings that hold the information in character string form in this (the File
Descriptor) block, and the Trace Descriptor Blocks. Byte 8 is 01 (hex) and bytes 9 and 10 are 00
(hex) indicating the string terminator used by the GeoEel is the NULL character.

The Line Terminator is one or two ASCII characters used to separate the lines of text in the Notes
Block. In the GeoEel, 01 (size of line terminator, 01 hex), byte 12 is 0A (line terminator character), and
byte 13 is 00 (hex) indicating that the Line Terminator used by the GeoEel is the Linefeed (0A)
character.

Bytes 14 through 31 are reserved and written as 00.

The Trace Pointer Sub-block starts at byte 32, and contains pointers (unsigned long integers) to the
start of each Trace Descriptor Block in the file. The length of this sub-block in bytes is specified in
bytes 4 and 5, and the number of pointers (corresponding to the number of traces) contained in the
sub-block is specified in bytes 6 and 7 (see above).

Following the Trace Pointer Sub-block is a free format section containing strings to provide optional
information common to all traces in the file (the acquisition parameters, date and time, line geometry,
etc.). Each string starts with an integer giving the length of the string (the offset to the next string),
followed by a key word naming the parameter in the string, followed by the value (in ASCII), and
terminated by the null character string terminator (indicated in bytes 8, 9, and 10 above). A list of key
words used in the descriptor blocks will be found later in this appendix.

Trace Descriptor Block

The Trace Descriptor Block contains information relative to an individual trace (seismograph channel).
Each Trace Descriptor Block is followed by a Data Block containing the data for that trace. The
construction of the Trace Descriptor Block is:

Byte

0-1 4422 (Trace descriptor block ID)

2-3  SIZE OF THIS BLOCK INBYTES (X)

4-7  SIZE OF FOLLOWING DATABLOCK IN BYTES (Y)
8-11 NUMBER OF SAMPLES IN DATABLOCK

12 DATA FORMAT CODE
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13-31 RESERVED
32 STRING 1
STRING 2

X STRING Z

The actual byte number for the start of the Trace Descriptor Block varies with the length of the
Record Descriptor Block. The optional strings follow with information pertinent to that block (channel
number, descaling factor, geophone group location, number of stacks, etc.).

The Trace Descriptor (bytes 0 and 1) contains the integer 4422 (hex) to identify this block as a Trace
Descriptor Block.

The Block size (bytes 2 and 3) contains the integer giving the size of this block in bytes.

The Size of Data Block (bytes 4 through 7) contains the long (32-bit) integer giving the size of the
following Data Block corresponding to this Trace Descriptor Block.

The Number of Samples in Data Block (bytes 8 through 11) contains the integer giving the size of the
Data Block in samples.
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The Data Format Code (bytes 12) specifies the data format in the following data block according to
the following table:

Byte value Data Format
01 16-bit fixed point
02 32-bit fixed point
03 20-bit floating point (SEG convention)
04 32-bit floating point (IEEE standard)
05 64-bit floating point (IEEE standard)

The GeoEel presently offers data recording in code 02, 32-bit fixed point data. Contact the factory
regarding 32 bit floating point (04).

The next twenty bytes (bytes 13 through 31) are a series of zeros. This space is reserved.

The rest of the Trace Descriptor Block contains a series of strings. The string format and convention
is the same as that used in the File Descriptor Block.

Data Block

A data block follows each Trace Descriptor Block. This is the data for the corresponding trace in the
selected format. Except for the last trace (or a single channel record), the Data Block will be followed
by the Trace Descriptor Block for the next trace.

String Format

The Record and Trace Descriptor Blocks contain strings that provide information about the survey or
the specific trace. Each string starts with an integer giving the length of the string, followed by a key
word that names the parameter in the string, then the value (in ASCII format) corresponding to that
word, and then ends with the string terminator (null character). Key words can not have embedded
spaces (use _ for space, decimal ASCII code 95). The key word and the associated data is separated
by one or more spaces or tabs. To assist application program string searches, all strings are ordered
alphabetically according to the key word, and all alpha characters are uppercase.

Numeric values may be decimal integers or decimal floating point numbers. Negative decimal numbers
are preceded by a minus sign "-". Decimal floating point numbers may use an "E" to express the
number in scientific notation. Decimal points must be followed by a numeric character. The numbers
in the following list are allowable numeric expressions. Unless stated otherwise, integers must have
magnitude less than 32,000 (16 bits).

12,-3,-12.657, -34.6, -1.345E24, -2.3E6, -5.6E-11, -2.0E-9
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Some values like time and date are expressed in the special indicated format.
Key Words Used in File Descriptor Block

The File Descriptor Block normally contains the following strings. Other strings may be added later.
Not all strings supported by the SEG standard are used by the GeoEel.

ACQUISITION DATE

The date the data were acquired, in dd/mmm/yyyy format. For example April 1, 1988 would be stored
as 01/APR/1988.

ACQUISITION_ TIME

The time of day the data were acquired. The format is 24-hour time stored in hh:mm:ss format. For
example 3:30PM would be stored as 15:30:00.

GENERAL CONSTANT

A positive decimal number of 12 or fewer digits, entered by the operator as a general purpose number.
INSTRUMENT GEOMETRICS_GeoEel

Identifies instrument used to collect the data.

TRACE_SORT

Identifies the trace sort. "As Acquired" is used for normal field records.

UNITS

Identifies measuring system, e.g. feet, meters. NONE is written to designate that system does not
differentiate between systems.

NOTE

This string appears as the last string and contains notes and parameters not defined in the standard.
Key Words Used in Trace Descriptor Blocks

CHANNEL NUMBER

The channel number is a positive integer identifying the seismograph channel (or trace).

DELAY

The delay value is a floating point number expressing the time (in seconds) elapsed from the start pulse
to recording the first sample in the Data Block.

DESCALING FACTOR

A floating point number used to determine the true amplitude of the input signal. To convert from a
data sample value to the actual input voltage (in mV) to the seismograph from the geophone, the
formula is:

input voltage due to one shot = data point * DESCALING_FACTOR
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On the GeoEel system, the scaling factor will be different for different preamp gains (see table in
section on setting preamp gains).

HIGH CUT FILTER

The HIGH _CUT FILTER values are positive decimal integers expressing the high cut filter 3 dB
frequency in Hz and slope in dB per octave. A value of 0 for the frequency indicates the filter was not
implemented.

LINE NUMBER
The line ID is a collection of printable ASCII characters.
LOW_CUT FILTER

The LOW_CUT _FILTER values are positive decimal integers expressing the low cut filter 3 dB
frequency in Hz and slope in dB per octave. A value of 0 for the frequency indicates the filter was not
implemented.
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NOTCH_FREQUENCY

The NOTCH_ FREQUENCY value is a positive decimal integer or floating point number expressing
the notch filter frequency in Hz. A value of 0 indicates a notch filter was not implemented.

RECEIVER LOCATION

This is the location of the geophone group for the particular trace. It is the dimension along the line,
using the same linear coordinate system as the SOURCE_LOCATION.

In the file, each geophone group will have a location specified in the Trace Descriptor Block, as does
the shot point in the Record Descriptor, providing that the operator has correctly entered the
information in the geometry menu during data acquisition. Note however, that use of file storage for
location is optional, that the operator's log may contain the same information, and that the files may be
edited later to insert or correct this information.

SAMPLE INTERVAL
The value is a floating point number expressing the time between samples in seconds.
SOURCE_LOCATION

This is the location of the shot. This value is a linear coordinate specifying location along the survey
line relative to some reference. May specify depth in a drill hole.

STACK_COUNT

This stack count is a positive integer indicating the number of times data were stacked into an individual
trace. This number may be different for each channel (trace).

5.5.3 SEG-Y File Structure
The following are the fields filled in SEG-Y header:

Reel header part 1 (EBCDIC):

Number 2: LINE x

Number 4: INSTRUMENT Geometrics GeoEel

Number 5: TRACE/RECORD  xxxxxxxx

Number 6: SAMPLE INTERVAL xxxxxxxx psec RECORD LEN xxxxxxx
Number 10: FILTERS LOW CUT xxxx HZ HIGH CUT xxxxxx HZ NOTCH xxx
HZ
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Reel header part 2 (binary):

Byte 3205-3208:
Byte 3213-3214:
Byte 3217-3218:
Byte 3221-3222:
Byte 3225-3226:
Byte 3255-3256:

Line number

Number of traces

Sample Interval

Number of Samples

Data sample format code (2 = 4 bytes fixed points)

Measurement system (2 = feet)

Trace header (binary):

Byte 9-12:
Byte 13-16:
Byte 29-30:
Byte 31-32:
Byte 33-34:
Byte 71-72:
Byte 73-76:
Byte 81-84:
Byte 115-116:
Byte 117-118:
Byte 145-146:
Byte 147-148:
Byte 149-150:
Byte 151-152:
Byte 153-154:
Byte 155-156:
Byte 157-158:
Byte 159-160:
Byte 161-162:
Byte 163-164:
Byte 165-166:

Field record number

Trace number

Trace ID code (1 = seismic data)
Number of vertical stacks
Number of horizontal stacks (1)
Scalar (1)

Source coordinate - X

Group coordinate - X

Number of Samples

Sample Interval

Notch filter frequency

Notch filter slope

Low cut filter frequency

High cut filter frequency

Low cut filter slope

High cut filter slope

Year data

Day of year

Hour

Minute

Second

320
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554

5.6

5.6.1

Byte 167-168: Time base code (1 = local)

Note: Value inside parenthesis is the default value in that field. All filter information, if not
used, will record as all zeros.

SEG-D Promax Compatibility

There is some room for interpretation with this standard (8058, Rev 1) in regards to the exact number
of samples written for each trace. The general header specifies a record length in ms. The scan type
header specifies a start and end time in 2 ms increments.

Geometrics normally uses the general header (block 2, bytes 15-17) to specify the record length time.
We then write (extended record length / base scan interval ) number of samples in each trace. If the
delay were zero and the record length one second, for example, we would write the start time in the
scan type header to be zero (the start of the record) and the end time to be one second. If the base
scan interval were one ms, we would write 1000 samples of data.

Promax, however, expects something a bit different. By default, it uses the scan type header
information. It expects (end time — start time) / sample rate + 1 samples per trace. From this
perspective, we write one less sample than would be calculated using the end time and start time we
write in the scan type header. Users of Promax should adjust the import settings to adjust for this
discrepancy.

Sample Reports and Logs

The CNT-2 Controller creates several different logs and reports. These are summarized in the
following sections.

Example Depth Log

If depth sensors are present, a Depth Log will be created containing the depth recorded at each sensor
for each file.

Note: The sensors work one at a time; only one sensor gets updated after each shot. The values
written for sensors that were not updated are just repeated from the previous shot.

The name of the Depth Log will be [drive]:\Logfiles\/Survey Name.Line Number].depth.txt. A
sample Depth Log is shown below.
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File: 1, Depths: 1043: -0.43m 1072: 0.49m
File: 2, Depths: 1043: -0.43m 1072: 0.49m
File: 3, Depths: 1043: -0.43m 1072: 0.49m
File: 4, Depths: 1043: -0.43m 1072: 0.49m
File: 5, Depths: 1043: -0.43m 1072: 0.49m
File: 6, Depths: 1043: -0.43m 1072: 0.49m
File: 7, Depths: 1043: -0.43m 1072: 0.50m
File: 8, Depths: 1043: -0.43m 1072: 0.50m
File: 9, Depths: 1043: -0.43m 1072: 0.49m
File: 10, Depths: 1043: -0.43m 1072: 0.49m
File: 11, Depths: 1043: -0.43m 1072: 0.50m
File: 12, Depths: 1043: -0.43m 1072: 0.50m
File: 13, Depths: 1043: -0.43m 1072: 0.49m
File: 14, Depths: 1043: -0.43m 1072: 0.49m
File: 15, Depths: 1043: -0.43m 1072: 0.49m
File: 16, Depths: 1043: -0.43m 1072: 0.49m
File: 17, Depths: 1043: -0.43m 1072: 0.49m
File: 18, Depths: 1043: -0.43m 1072: 0.49m
File: 19, Depths: 1043: -0.43m 1072: 0.49m
File: 20, Depths: 1043: -0.43m 1072: 0.49m
File: 21, Depths: 1043: -0.43m 1072: 0.49m
File: 22, Depths: 1043: -0.43m 1072: 0.49m
File: 23, Depths: 1043: -0.43m 1072: 0.49m
File: 24, Depths: 1043: -0.43m 1072: 0.49m
File: 25, Depths: 1043: -0.43m 1072: 0.49m
File: 26, Depths: 1043: -0.44m 1072: 0.49m
File: 27, Depths: 1043: -0.44m 1072: 0.49m
File: 28, Depths: 1043: -0.43m 1072: 0.49m
File: 29, Depths: 1043: -0.43m 1072: 0.50m
File: 30, Depths: 1043: -0.43m 1072: 0.50m
File: 31, Depths: 1043: -0.43m 1072: 0.49m
File: 32, Depths: 1043: -0.43m 1072: 0.49m
File: 33, Depths: 1043: -0.43m 1072: 0.49m
File: 34, Depths: 1043: -0.44m 1072: 0.49m
File: 35, Depths: 1043: -0.44m 1072: 0.49m
File: 36, Depths: 1043: -0.44m 1072: 0.49m
File: 37, Depths: 1043: -0.44m 1072: 0.49m
File: 38, Depths: 1043: -0.44m 1072: 0.49m
File: 39, Depths: 1043: -0.44m 1072: 0.49m
File: 40, Depths: 1043: -0.43m 1072: 0.49m
File: 41, Depths: 1043: -0.43m 1072: 0.50m

5.6.2 Example Navigation Log

Below is a sample navigation file ([drive]:\Logfiles\/Survey Name.Line Number].Nav.txt) showing
the FFID generated by the CNT-2 Controller followed by a standard GPGGA string received on the
serial port.
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1001,$GPGGA, 165443.06,3802.159312,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*49
1002,$GPGGA, 165444.27,3802.160934,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*49
1003,$GPGGA, 165445.29,3802.162556,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*4C
1004,$GPGGA, 165446.86,3802.164178,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*44
1005,$GPGGA, 165446.85,3802.165801,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*41
1006,$GPGGA,165448.16,3802.169045,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*41
1007,$GPGGA, 165449.11,3802.170668,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*46
1008,$GPGGA, 165450.34,3802.172296,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*48
1009,$GPGGA,165451.39,3802.173912,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*44
1010,$GPGGA, 165452.87,3802.175535,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*4D
1011,$GPGGA, 165501.27,3802.191758,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*43
1012,$GPGGA, 165502.48,3802.193386,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*4A
1013,$GPGGA, 165503.51,3802.195003,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*4D
1014,$GPGGA, 165504.51,3802.196625,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*4B
1015,$GPGGA, 165505.27,3802.198247,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*45
1016,$GPGGA, 165506.11,3802.199876,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*4C
1017,$GPGGA, 165507.48,3802.201492,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*43
1018,$GPGGA, 165508.49,3802.203114,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*44
1019,$GPGGA, 165509.51,3802.204737,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*4C
1020,$GPGGA,165510.92,3802.206359,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*45
1021,$GPGGA,165511.95,3802.207981,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*4D
1022,$GPGGA,165512.57,3802.211226,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*41
1023,$GPGGA,165513.30,3802.212848,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*40
1024,$GPGGA,165514.71,3802.214471,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*42
1025,$GPGGA,165515.51,3802.216093,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*4B
1026,$GPGGA,165516.13,3802.217716,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*46
1027,$GPGGA, 165518.36,3802.220966,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*47
1028,$GPGGA, 165519.28,3802.222582,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*4B
1029,$GPGGA, 165520.68,3802.224204,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*4A
1030,$GPGGA, 165521.59,3802.225827,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*43
1031,$GPGGA, 165522.68,3802.227449,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*44
1032,$GPGGA, 165524.33,3802.230694,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*48
1033,$GPGGA, 165525.79,3802.232316,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*4A
1034,$GPGGA, 165525.24,3802.233938,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*45
1035,$GPGGA, 165526.53,3802.235561,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*40
1036,$GPGGA, 165527.05,3802.237183,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*48
1037,$GPGGA, 165529.73,3802.240428,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*43
1038,$GPGGA, 165530.66,3802.242056,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*46
1039,$GPGGA,165531.88,3802.243672,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*40
1040,$GPGGA, 165532.23,3802.245295,N,12300,W,2,4,4.69,23,M,-28,M,3.65,0000*49
1041,$GPGGA, 165533.97,3802.246917,N,12300,W,2,4,4.69,23,M,-28,M, 3.65,0000*45

5.6.3 Example Survey Log
Below is a sample Survey Log ([drive]:\Logfiles\/Survey Name.Line Number].log):
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New Survey

Sample Interval 0.250 ms, Record Len 1.500 Sec, Delay 0.000 Sec,

Filters: FILTER OUT, FILTER OUT

Active Channels 1 - 48

Preamp Gain Style is set to ALL 30 dB

New Noise Params Transconductance 20.000001 Thresholds 9.000000 3.000000
Saving to disk - Next File Number is 1 - Data Dir is C:\\7SIV1A - SEG-D Rev 1 8058
Format

Client name : Shell

Vessel : Henry Christofferson

Project Title : Summer 2007 Beaufort Sea Shallow Hazard Survey
Prospect : Sivulliq

Well Numbers : 1A, 1B, 2A, 4B
Recording System : Geometrics GeoEel
Channels : 48

Hydrophone Group Interval (m) : 6.25
Total Active Section (m) : 300

Tow Point to Source (m) : 15

Near Offset (m) : 25

Shot Interval (m) : 6.25

Tow Depth (m) : 3

Array Volume (cu. in.) : 250

Water Depth (m) : 20-40

Leakage Test Passed

Capacitance test failed on 48 channels

Noise Test (File 1)...

Noise Test (File Number: 1)

Survey: Sivulliq

Line: 1200E

Date: 02/01/2008

Time: 15:30:25.15

Channel 001 002 003 004 005 006

Preamp (dB) 030 030 030 030 030 030

Noise (uBar) 068 065 085 084 081 0.98
007 008 009 010 011 012
030 030 030 030 030 030
039 052 069 064 061 0.68
013 014 015 016 017 018
030 030 030 030 030 030
0.74 088 110 131 099 1.25
019 020 021 022 023 024
030 030 030 030 030 030
055 081 075 079 066 0.89
025 026 027 028 029 030
030 030 030 030 030 030
057 058 055 079 052 0.84
031 032 033 034 035 036
030 030 030 030 030 030

© 2017 Geometrics, Inc. All rights reserved.



325 GeoEel / P-Cable Operator's Manual

1.05 051 062 058 050 0.68
037 038 039 040 041 042
030 030 030 030 030 030
0.78 071 098 119 064 0.63
043 044 045 046 047 048
030 030 030 030 030 030
049 058 050 074 097 0.74
Average Noise RMS: 0.75 pBar
Saving to disk - Next File Number is 2 - Data Dir is C:\7SIV1A - SEG-D Rev 1 8058
Format
File  215:32:23.19 02/01/2008 1154 KBytes SAVED
File 3 15:32:25.20 02/01/2008 1154 KBytes SAVED
File 4 15:32:27.20 02/01/2008 1154 KBytes SAVED
File 515:32:29.19 02/01/2008 1154 KBytes SAVED
File 6 15:32:31.19 02/01/2008 1154 KBytes SAVED
File 7 15:32:33.20 02/01/2008 1154 KBytes SAVED
File 8 15:32:35.20 02/01/2008 1154 KBytes SAVED
File 9 15:32:37.19 02/01/2008 1154 KBytes SAVED
File 10 15:32:39.20 02/01/2008 1154 KBytes SAVED
ALARM: Gun amplitude threshold exceeded. 15:32:42
File 11 15:32:41.20 02/01/2008 1154 KBytes SAVED
File 12 15:32:43.19 02/01/2008 1154 KBytes SAVED
File 13 15:32:45.19 02/01/2008 1154 KBytes SAVED
File 14 15:32:47.20 02/01/2008 1154 KBytes SAVED
File  1515:32:49.19 02/01/2008 1154 KBytes SAVED
File 16 15:32:51.19 02/01/2008 1154 KBytes SAVED
File 17 15:32:53.20 02/01/2008 1154 KBytes SAVED
File 18 15:32:55.20 02/01/2008 1154 KBytes SAVED
File 19 15:32:57.19 02/01/2008 1154 KBytes SAVED
File 20 15:32:59.19 02/01/2008 1154 KBytes SAVED
File 21 15:33:01.20 02/01/2008 1154 KBytes SAVED
File 22 15:33:03.20 02/01/2008 1154 KBytes SAVED
File 23 15:33:05.19 02/01/2008 1154 KBytes SAVED
File 24 15:33:07.20 02/01/2008 1154 KBytes SAVED
File 25 15:33:09.20 02/01/2008 1154 KBytes SAVED
File 26 15:33:11.19 02/01/2008 1154 KBytes SAVED
ALARM: Noise Threshold exceeded by 2 channels. 15:33:14
File 27 15:33:13.19 02/01/2008 1154 KBytes SAVED
File 28 15:33:15.20 02/01/2008 1154 KBytes SAVED
File 29 15:33:17.20 02/01/2008 1154 KBytes SAVED
File 30 15:33:19.19 02/01/2008 1154 KBytes SAVED
File 31 15:33:21.20 02/01/2008 1154 KBytes SAVED
File 32 15:33:23.20 02/01/2008 1154 KBytes SAVED
File 33 15:33:25.19 02/01/2008 1154 KBytes SAVED
File 34 15:33:27.19 02/01/2008 1154 KBytes SAVED
File 35 15:33:29.20 02/01/2008 1154 KBytes SAVED
File 36 15:33:31.20 02/01/2008 1154 KBytes SAVED
File 37 15:33:33.19 02/01/2008 1154 KBytes SAVED
File 38 15:33:35.20 02/01/2008 1154 KBytes SAVED
File 39 15:33:37.20 02/01/2008 1154 KBytes SAVED
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File 40 15:33:39.20 02/01/2008 1154 KBytes SAVED

File 41 15:33:41.19 02/01/2008 1154 KBytes SAVED

Noise Test (File Number: 42)

Survey: Sivulliq

Line: 1200E

Date: 02/01/2008

Time: 15:34:08.88

Channel 001 002 003 004 005 006

Preamp (dB) 030 030 030 030 030 030

Noise (uBar) 060 061 071 077 0.76 0.94
007 008 009 010 011 012
030 030 030 030 030 030
035 049 062 057 055 0.63
013 014 015 016 017 018
030 030 030 030 030 030
065 082 105 126 094 1.19
019 020 021 022 023 024
030 030 030 030 030 030
049 0.76 068 0.72 060 0.85
025 026 027 028 029 030
030 030 030 030 030 030
055 053 049 075 049 0.78
031 032 033 034 035 036
030 030 030 030 030 030
098 047 060 052 051 0.65
037 038 039 040 041 042
030 030 030 030 030 030
0.71 0.67 095 115 061 0.59
043 044 045 046 047 048
030 030 030 030 030 030
047 052 049 070 096 0.70

Average Noise RMS: 0.70 pBar

File 42 15:34:08.88 02/01/2008 1154 KBytes SAVED

End of Line 1200E

List of error(s):
Noise Threshold exceeded: 1
Gun amplitude threshold exceeded: 1

Average RMS noise: 0.65 uBar
Peak RMS noise: 1.19 uBar

5.6.4 Example Tension Log
Below is a sample Tension Log ([drive]:\Logfiles\/Survey Name.Line Number]. Tension.txt):
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5.6.5

01/20/15 16:41:00.00 350.0
01/20/15 16:41:10.00 384.0
01/20/15 16:41:20.00 419.0
01/20/15 16:41:30.00 453.0
01/20/15 16:41:40.00 486.0
01/20/15 16:41:50.00 517.0
01/20/15 16:42:00.00 547.0
01/20/15 16:42:10.00 575.0
01/20/15 16:42:20.00 601.0
01/20/15 16:42:30.00 624.0
01/20/15 16:42:40.00 644.0
01/20/15 16:42:50.00 661.0
01/20/15 16:43:00.00 676.0
01/20/15 16:43:10.00 687.0
01/20/15 16:43:20.00 694.0
01/20/15 16:43:30.00 699.0
01/20/15 16:43:40.00 699.0
01/20/15 16:43:50.00 697.0
01/20/15 16:44:00.00 690.0
01/20/15 16:44:10.00 681.0
01/20/15 16:44:20.00 668.0
01/20/15 16:44:30.00 652.0
01/20/15 16:44:40.00 632.0
01/20/15 16:44:50.00 610.0
01/20/15 16:45:00.00 586.0
01/20/15 16:45:10.00 559.0
01/20/15 16:45:20.00 530.0
01/20/15 16:45:30.00 499.0
01/20/15 16:45:40.00 467.0
01/20/15 16:45:50.00 433.0
01/20/15 16:46:00.00 399.0
01/20/15 16:46:10.00 364.0
01/20/15 16:46:20.00 329.0
01/20/15 16:46:30.00 294.0

Analog Test Results - Short Form

TEST REPORT

DATE: 01/Feb/08 TIME: 15:00:15

TOTAL 48 OUT OF 48 CHANNELS TESTED

TITLE: Geo-Eel Daily Tests v2.01 7/10/07

TEST 5 Noise/Offset X1, 1/4mS
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FILE 2011

DC OFFSET SPECIFICATION ( < 1.000000

PASSED

AC RMS SPECIFICATION ( < 0.037500 mV

PASSED

TEST 6 Noise/Offset X2.5, 1/4mS

FILE 2012

DC OFFSET SPECIFICATION ( < 0.400000

PASSED

AC RMS SPECIFICATION ( < 0.016000 mVv

PASSED

TEST 7 Noise/Offset X8.5, 1/4mS

FILE 2013

DC OFFSET SPECIFICATION ( < 0.120000

PASSED

AC RMS SPECIFICATION ( < 0.004500 mv

PASSED

TEST 8 Noise/Offset X34, 1/4mS

FILE 2014

DC OFFSET SPECIFICATION ( < 0.035000

PASSED

AC RMS SPECIFICATION ( < 0.001400 mVv

PASSED
TEST 9 Noise/Offset X1, 2mS

FILE 2026

DC OFFSET SPECIFICATION ( < 1.000000

PASSED

AC RMS SPECIFICATION ( < 0.002000 mVv

PASSED
TEST 10 Noise/Offset X2.5, 2mS

FILE 2027

DC OFFSET SPECIFICATION ( < 0.400000

PASSED

AC RMS SPECIFICATION ( < 0.001000 mVv

PASSED

TEST 11 Noise/Offset X8.5, 2mS

FILE 2028

DC OFFSET SPECIFICATION ( < 0.120000

PASSED

mV

mV

mvV

mV

mV

mV

mvV
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AC RMS SPECIFICATION ( < 0.001200 mv )
PASSED

TEST 12 Noise/Offset X34, 2mS

FILE 2029

DC OFFSET SPECIFICATION ( < 0.035000 mV )
PASSED

AC RMS SPECIFICATION ( < 0.008000 mV )
PASSED

TEST 17 Gain, THD, Sim X1, 1/4mS, 100Hz

FILE 1011

GAIN ACCURACY SPECIFICATION ( < 2.00000% )

PASSED

GAIN SIMILARITY SPECIFICATION ( < 2.00000% )
PASSED

HARMONIC DISTORTION SPECIFICATION ( < 0.00120 % )
PASSED

FILE 1011
PHASE SIMILARITY SPECIFICATION ( < 0.100 DEG )
PASSED

TEST 18 Gain, THD, Sim X2.5, 1/4mS, 100Hz

FILE 1012

GAIN ACCURACY SPECIFICATION ( < 2.00000% )

PASSED

GAIN SIMILARITY SPECIFICATION ( < 2.00000% )
PASSED

HARMONIC DISTORTION SPECIFICATION ( < 0.00120 % )
PASSED

FILE 1012
PHASE SIMILARITY SPECIFICATION ( < 0.100 DEG )
PASSED

TEST 19 Gain, THD, Sim X8.5, 1/4mS, 100Hz

FILE 1013

GAIN ACCURACY SPECIFICATION ( < 2.00000% )

PASSED

GAIN SIMILARITY SPECIFICATION ( < 2.00000% )
PASSED

HARMONIC DISTORTION SPECIFICATION ( < 0.00150 % )
PASSED

FILE 1013
PHASE SIMILARITY SPECIFICATION ( < 0.100 DEG )
PASSED
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TEST 20 Gain, THD, Sim X34, 1/4mS, 100Hz

FILE 1014

GAIN ACCURACY SPECIFICATION ( < 6.25000% )

PASSED

GAIN SIMILARITY SPECIFICATION ( < 3.00000% )
PASSED

HARMONIC DISTORTION SPECIFICATION ( < 0.00700 % )
PASSED

FILE 1014
PHASE SIMILARITY SPECIFICATION ( < 0.100 DEG )
PASSED

TEST 21 Gain, THD, Sim X1, 2mS, 25Hz

FILE 1026

GAIN ACCURACY SPECIFICATION ( < 2.00000% )

PASSED

GAIN SIMILARITY SPECIFICATION ( < 2.00000% )
PASSED

HARMONIC DISTORTION SPECIFICATION ( < 0.00120 % )
PASSED

FILE 1026
PHASE SIMILARITY SPECIFICATION ( < 0.100 DEG )
PASSED

TEST 22 Gain, THD, Sim X2.5, 2mS, 25Hz

FILE 1027

GAIN ACCURACY SPECIFICATION ( < 2.60000% )

PASSED

GAIN SIMILARITY SPECIFICATION ( < 2.00000% )
PASSED

HARMONIC DISTORTION SPECIFICATION ( < 0.00120 % )
PASSED

FILE 1027
PHASE SIMILARITY SPECIFICATION ( < 0.100 DEG )
PASSED

TEST 23 Gain, THD, Sim X8.5, 2mS, 25Hz

FILE 1028

GAIN ACCURACY SPECIFICATION ( < 2.10000% )

PASSED

GAIN SIMILARITY SPECIFICATION ( < 2.00000% )
PASSED

HARMONIC DISTORTION SPECIFICATION ( < 0.00120 % )
PASSED
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5.6.6

FILE 1028

PHASE SIMILARITY SPECIFICATION

PASSED

TEST 24 Gain, THD,

FILE 1029

Sim X34,

GAIN ACCURACY SPECIFICATION

PASSED

GAIN SIMILARITY SPECIFICATION

PASSED

(

2ms,

(

<

(

<

HARMONIC DISTORTION SPECIFICATION

PASSED

FILE 1029

PHASE SIMILARITY SPECIFICATION

PASSED

TEST RESULT

Analog Test Results - Long Form

TEST REPORT
DATE: 01/Feb/08

TIME:

(

< 0.10

25Hz

6.0000

3.00

(<

< 0.10

0 DEG )

0% )

000% )

0.00300 %

0 DEG )

)

ALL TESTS PASSED

15:00:15

TOTAL 48 OUT OF 48 CHANNELS TESTED
INTERNAL TEST SYSTEM Analysis Version ( 2.10
60Hz power line frequencies rejected
*** indicates channels out of specification

TITLE: Geo-Eel Daily Tests

v2.01 7/10/07

)

TEST 5 Noise/Offset X1, 1/4mS
FILE 2011
File Date: Feb/01/08 Time: 14:55:03
Sampling Rate: 250 upsec Record Length: 0.512 sec Delay: 6 ms
Preamp Gain: 0 dB Acquisition Filters: OUT OUT
ANALYSIS NOISE 4 1.0 0.0375
CHAN DC OFFSET (mV) AC RMS (mV)
1 -0.010877 0.022725
2 -0.006149 0.021544
3 -0.008080 0.022903
4 -0.002654 0.023239
5 -0.001393 0.020597
6 -0.003089 0.021829
7 -0.004388 0.021094
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8 -0.008312 0.022837
9 -0.008768 0.019837
10 -0.009205 0.019225
11 -0.009418 0.019796
12 -0.006810 0.021106
13 -0.013231 0.020799
14 -0.008022 0.021231
15 -0.010073 0.019872
16 -0.007855 0.020882
17 -0.004921 0.020450
18 0.003917 0.022353
19 -0.000153 0.022477
20 -0.000238 0.021461
21 -0.012506 0.022236
22 -0.004903 0.023501
23 0.000758 0.024407
24 0.002642 0.021642
25 -0.008055 0.022074
26 -0.007367 0.021670
27 -0.010725 0.018897
28 -0.006897 0.022606
29 -0.006189 0.021066
30 -0.004790 0.021905
31 -0.009525 0.021416
32 -0.007592 0.022696
33 -0.007789 0.022526
34 -0.006094 0.020516
35 -0.000214 0.022489
36 -0.003806 0.023266
37 -0.012157 0.021684
38 -0.009681 0.023402
39 -0.001377 0.021445
40 -0.005460 0.023533
41 -0.006635 0.021162
42 -0.011343 0.019868
43 -0.010972 0.020357
44 -0.011226 0.023823
45 -0.004937 0.020173
46 -0.011229 0.018531
47 -0.011804 0.019717
48 -0.013047 0.019438
ABSOLUTE MEAN: 0.007026 0.021506
WORST CASE CHN: 13 23
DC OFFSET SPECIFICATION ( < 1.000000 mV )
PASSED
AC RMS SPECIFICATION ( < 0.037500 mV )
PASSED

TEST 6 Noise/Offset X2.5, 1/4mS

FILE 2012
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File Date: Feb/01/08 Time: 14:55:20

Sampling Rate: 250 psec Record Length: 0.512 sec Delay: 6 ms
Preamp Gain: 8 dB Acquisition Filters: OUT OUT
ANALYSIS NOISE 4 0.4 0.016
CHAN DC OFFSET (mV) AC RMS (mV)
1 -0.003488 0.008756
2 -0.001943 0.008820
3 -0.001389 0.009064
4 0.002707 0.009742
5 -0.002020 0.008545
6 0.000291 0.009035
7 0.000688 0.008451
8 -0.002730 0.009081
9 -0.004914 0.008126
10 -0.003740 0.007421
11 -0.002307 0.007725
12 -0.001508 0.008696
13 -0.005950 0.007930
14 -0.003513 0.008408
15 -0.003582 0.008203
16 -0.002144 0.008279
17 -0.003410 0.007935
18 -0.001226 0.008529
19 -0.004574 0.008535
20 -0.003142 0.009078
21 -0.004755 0.008650
22 -0.003667 0.008586
23 -0.004087 0.009053
24 -0.005186 0.009058
25 -0.004236 0.008893
26 -0.002180 0.007987
27 -0.002039 0.007619
28 -0.001060 0.008960
29 -0.003689 0.008431
30 -0.001181 0.008076
31 -0.001484 0.008805
32 0.000732 0.008686
33 -0.002504 0.008951
34 -0.002909 0.008171
35 -0.001021 0.008410
36 -0.001821 0.009088
37 -0.003535 0.008870
38 -0.003681 0.009157
39 -0.000602 0.008460
40 -0.001658 0.009316
41 -0.003537 0.008464
42 -0.001327 0.008246
43 0.000014 0.008014
44 -0.001020 0.009034
45 -0.001106 0.008613
46 -0.000437 0.007507
47 0.001000 0.007738
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48 0.004779 0.008163
ABSOLUTE MEAN: 0.002511 0.008528
WORST CASE CHN: 13 4
DC OFFSET SPECIFICATION ( < 0.400000 mV )
PASSED
AC RMS SPECIFICATION ( < 0.016000 mv )
PASSED

TEST 7 Noise/Offset X8.5, 1/4mS

FILE 2013

File Date: Feb/01/08 Time: 14:55:38

Sampling Rate: 250 psec Record Length: 0.512 sec Delay: 6 ms
Preamp Gain: 18 dB Acquisition Filters: OUT OUT

ANALYSIS NOISE 4 0.12 0.0045

CHAN DC OFFSET (mV) AC RMS (mV)
1 -0.002587 0.002706
2 -0.002127 0.002685
3 -0.001877 0.002617
4 -0.001382 0.002910
5 -0.001218 0.002500
6 -0.001424 0.002810
7 -0.000617 0.002650
8 -0.001369 0.002893
9 -0.000934 0.002374

10 -0.001239 0.002129
11 -0.000983 0.002303
12 -0.000794 0.002524
13 -0.001066 0.002452
14 -0.001079 0.002504
15 -0.001024 0.002431
16 -0.001132 0.002543
17 -0.001783 0.002339
18 -0.000635 0.002736
19 -0.001309 0.002804
20 -0.000754 0.002522
21 -0.001049 0.002582
22 -0.001305 0.002676
23 0.001024 0.002954
24 -0.000837 0.002475
25 0.000072 0.002699
26 -0.000038 0.002519
27 -0.000447 0.002202
28 -0.000235 0.002645
29 0.000153 0.002419
30 0.000099 0.002423
31 -0.000106 0.002568
32 0.000091 0.002750
33 -0.001969 0.002734
34 -0.001428 0.002395
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35 -0.000451 0
36 -0.000784 0
37 -0.001557 0
38 -0.002229 0
39 -0.000654 0
40 -0.001181 0
41 -0.002077 0
42 -0.001976 0
43 -0.002075 0
44 -0.001916 0
45 -0.001353 0
46 -0.002480 0
47 -0.002137 0
48 -0.002270 0
ABSOLUTE MEAN: 0.001194 0
WORST CASE CHN: 1

.002536
.002640
.002658
.002495
.002564
.002650
.00244¢6
.002307
.002430
.002638
.002434
.002335
.002199
.002468
.002547

23

DC OFFSET SPECIFICATION ( < 0.120000 mV )

PASSED
AC RMS SPECIFICATION ( < 0.004500 mv )
PASSED

TEST 8 Noise/Offset X34, 1/4mS

FILE 2014
File Date: Feb/01/08 Time: 14:55:55
Sampling Rate: 250 psec Record Length: 0.512 sec Delay: 6 ms
Preamp Gain: 30 dB Acquisition Filters: OUT OUT
ANALYSIS NOISE 4 0.035 0.0014
CHAN DC OFFSET (mV) AC RMS (mV)
1 0.000083 0.000725
2 -0.000890 0.000757
3 -0.000688 0.000747
4 -0.000098 0.000764
5 0.000457 0.000681
6 0.000320 0.000754
7 -0.000104 0.000676
8 -0.000128 0.000716
9 0.000143 0.000674
10 -0.000123 0.000635
11 0.000170 0.000646
12 0.000168 0.000700
13 0.000138 0.000692
14 -0.000228 0.000702
15 -0.000188 0.000686
16 -0.000118 0.000697
17 -0.000886 0.000669
18 -0.000375 0.000737
19 -0.000361 0.000760
20 0.000034 0.000677
21 0.000017 0.000736
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22 -0.000345 0.000740
23 0.002251 0.000772
24 -0.000069 0.000692
25 0.000495 0.000704
26 0.000327 0.000750
27 -0.000063 0.000614
28 -0.000290 0.000732
29 0.000473 0.000680
30 -0.000182 0.000708
31 -0.000042 0.000708
32 -0.000284 0.000738
33 0.000030 0.000742
34 0.000000 0.000639
35 -0.000031 0.000705
36 0.000088 0.000726
37 0.000578 0.000756
38 -0.000076 0.000722
39 -0.000128 0.000692
40 0.000317 0.000717
41 -0.000619 0.000684
42 -0.000396 0.000675
43 -0.000230 0.000688
44 -0.000298 0.000693
45 -0.000320 0.000671
46 -0.000597 0.000685
47 -0.000361 0.000644
48 -0.000282 0.000737
ABSOLUTE MEAN: 0.000310 0.000705

WORST CASE CHN: 23 23

DC OFFSET SPECIFICATION ( < 0.035000 mV )

PASSED

AC RMS SPECIFICATION ( < 0.001400 mV )

PASSED

TEST 9 Noise/Offset X1, 2mS

FILE 2026

File Date: Feb/01/08 Time: 14:56:14

Sampling Rate: 2000 psec Record Length: 4.096 sec Delay: 48 ms

Preamp Gain: 0 dB Acquisition Filters: OUT OUT

ANALYSIS NOISE 4 1.0 0.002

CHAN DC OFFSET (mV) AC RMS (mV)
1 -0.030797 0.001156
2 -0.018289 0.001178
3 -0.019490 0.001178
4 -0.012157 0.001183
5 -0.012634 0.001558
6 -0.019424 0.001182
7 -0.014264 0.001389
8 -0.021341 0.001200
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9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

-0.023696
-0.015772
-0.013185
-0.010278
-0.028353
-0.016250
-0.015931
-0.011282
-0.011155
-0.003204
-0.010993
-0.008556
-0.014724
-0.014502
-0.013324
-0.006714
-0.015959
-0.009511
-0.011495
-0.004471
-0.013898
-0.007510
-0.009386
-0.002351
-0.021852
-0.017125
-0.007634
-0.011930
-0.024632
-0.025117
-0.011180
-0.014441
-0.015129
-0.019174
-0.023842
-0.019538
-0.009300
-0.023947
-0.024550
-0.028442

ABSOLUTE MEAN: 0.015390
WORST CASE CHN: 1
DC OFFSET SPECIFICATION ( < 1.000000 mV )

PASSED

O O O O O O O OO OO OO0 O OO0 OOOODIODODODODIODIODIODIODIODOOOOoOoooooo

AC RMS SPECIFICATION ( < 0.002000 mVv

PASSED

.001226
.001169
.001195
.001110
.001355
.001193
.001202
.001288
.001192
.001155
.001224
.001177
.001200
.001229
.001290
.001278
.001177
.001290
.001342
.001156
.001251
.001162
.001190
.001199
.001273
.001208
.001190
.001134
.001239
.001211
.001327
.001435
.001144
.001177
.001153
.001131
.001206
.001251
.001229
.001257
.001226

)

5

TEST 10 Noise/Offset X2.5,

FILE 2027
File Date:

Feb/01/08 Time:

2ms

14:56:35
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Sampling Rate: 2000 psec Record Length: 4.096 sec Delay: 48 ms
Preamp Gain: 8 dB Acquisition Filters: OUT OUT

ANALYSIS NOISE 4 0.4 0.001

CHAN DC OFFSET (mV) AC RMS (mV)
1 -0.006576 0.000471
2 -0.001518 0.000501
3 -0.000807 0.000478
4 0.003338 0.000490
5 -0.003625 0.000620
6 -0.000255 0.000433
7 0.004022 0.000572
8 -0.000629 0.000474
9 -0.007228 0.000493

10 -0.006244 0.000485
11 -0.005373 0.000497
12 -0.004517 0.000476
13 -0.009160 0.000568
14 -0.005712 0.000497
15 -0.006485 0.000497
16 -0.005295 0.000524
17 -0.004670 0.000519
18 -0.002298 0.000486
19 -0.007488 0.000497
20 -0.005042 0.000466
21 -0.005094 0.000477
22 -0.005102 0.000491
23 -0.007053 0.000546
24 -0.006575 0.000526
25 -0.006728 0.000488
26 -0.004657 0.000519
27 -0.004072 0.000556
28 -0.002605 0.000468
29 -0.006036 0.000508
30 -0.004220 0.000487
31 -0.004601 0.000471
32 -0.002692 0.000491
33 -0.007374 0.000517
34 -0.009143 0.000493
35 -0.005630 0.000483
36 -0.006137 0.000489
37 -0.007782 0.000530
38 -0.010648 0.000496
39 -0.006836 0.000553
40 -0.008038 0.000617
41 -0.004970 0.000479
42 -0.003050 0.000484
43 -0.001944 0.000476
44 -0.000363 0.000444
45 -0.002472 0.000473
46 -0.003206 0.000519
47 -0.000176 0.000448
48 0.001191 0.000504
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ABSOLUTE MEAN: 0.004764 0.000502
WORST CASE CHN: 38 5
DC OFFSET SPECIFICATION ( < 0.400000 mV )
PASSED
AC RMS SPECIFICATION ( < 0.001000 mv )
PASSED

TEST 11 Noise/Offset X8.5, 2mS
FILE 2028
File Date: Feb/01/08 Time: 14:56:57
Sampling Rate: 2000 psec Record Length: 4.096 sec Delay: 48 ms
Preamp Gain: 18 dB Acquisition Filters: OUT OUT
ANALYSIS NOISE 4 0.12 0.0012 0.0004
CHAN DC OFFSET (mV) AC RMS (mV)
1 -0.002967 0.000184
2 -0.002867 0.000183
3 -0.002719 0.000185
4 -0.001248 0.000179
5 -0.000612 0.000220
6 -0.001377 0.000186
7 -0.001443 0.000201
8 -0.002343 0.000189
9 -0.002374 0.000194
10 -0.002362 0.000187
11 -0.001692 0.000185
12 -0.001696 0.000184
13 -0.002333 0.000220
14 -0.002098 0.000194
15 -0.001990 0.000187
16 -0.002181 0.000199
17 -0.001634 0.000185
18 -0.000291 0.000184
19 -0.000953 0.000183
20 -0.000369 0.000182
21 -0.001178 0.000181
22 -0.001131 0.000183
23 0.001330 0.000276
24 0.000065 0.000174
25 -0.000938 0.000185
26 -0.000737 0.000199
27 -0.001016 0.000196
28 -0.000897 0.000186
29 -0.000662 0.000199
30 -0.001230 0.000182
31 -0.001192 0.000183
32 -0.001084 0.000191
33 -0.001983 0.000189
34 -0.001708 0.000182
35 -0.000658 0.000185
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36 -0.000873 0.000191
37 -0.001692 0.000185
38 -0.002583 0.000187
39 -0.000977 0.000196
40 -0.001191 0.000213
41 -0.002549 0.000183
42 -0.002479 0.000188
43 -0.002491 0.000202
44 -0.001907 0.000180
45 -0.001518 0.000186
46 -0.002890 0.000196
47 -0.002503 0.000196
48 -0.002226 0.000206
ABSOLUTE MEAN: 0.001609 0.000192
WORST CASE CHN: 1 23
DC OFFSET SPECIFICATION ( < 0.120000 mV )
PASSED
AC RMS SPECIFICATION ( < 0.001200 mV )
PASSED
TEST 12 Noise/Offset X34, 2mS
FILE 2029
File Date: Feb/01/08 Time: 14:57:18
Sampling Rate: 2000 psec Record Length: 4.096 sec Delay: 48 ms
Preamp Gain: 30 dB Acquisition Filters: OUT OUT
ANALYSIS NOISE 4 0.035 0.008 0.0003
CHAN DC OFFSET (mV) AC RMS (mV)
1 0.000080 0.000126
2 -0.000997 0.000123
3 -0.000654 0.000122
4 -0.000024 0.000115
5 0.000566 0.000120
6 0.000431 0.000124
7 0.000172 0.000122
8 -0.000068 0.000128
9 -0.000031 0.000121
10 -0.000236 0.000127
11 0.000359 0.000130
12 0.000035 0.000116
13 0.000058 0.000134
14 -0.000345 0.000126
15 -0.000129 0.000124
16 -0.000007 0.000127
17 -0.001078 0.000123
18 -0.000384 0.000126
19 -0.000443 0.000123
20 0.000098 0.000116
21 0.000204 0.000135
22 -0.000333 0.000121
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

ABSOLUTE MEAN: O.

WORST CASE CHN:
DC OFFSET SPECIFICATION (

PASSED

AC RMS SPECIFICATION ( < 0.008000 mVv

PASSED

.002151
.000083
.000729
.000449
.000025
.000088
.000695
.000222
.000156
.000223
.000002
.000089
.000052
.000097
.000757
.000098
.000180
.000297
.000706
.000413
.000284
.000105
.000324
.000969
.000442
.000215
000346
23

.000192
.000119
.000124
.000124
.000122
.000125
.000131
.000123
.000120
.000127
.000120
.000117
.000120
.000120
.000135
.000124
.000125
.000139
.000127
.000126
.000137
.000128
.000130
.000127
.000127
.000130
.000126
23

O O O O O O OO OO OO0 oooooo

< 0.035000 mVv )

)

TEST 17 Gain,

THD,

Sim X1

, 1/4ms,

100Hz

SIGNAL TYPE SINE 100.000000 800.000000 0.000000 8

FILE 1011
File Date:
Sampling Rate:
Preamp Gain: O

Feb/01/08

dB

ANALYSIS GAIN 2.0 2.0

INPUT PEAK AMPLITUDE IS
TEST
FREQ

CHAN
NO.

a b w N

100.
100.
100.
100.
100.

000
000
000
000
000

Time: 14:57:39
250 psec Record Length: 0.512 sec Delay: 6 ms
Acquisition Filters: OUT OUT
800.000 mv
PEAK AMPLITUDE ACCURACY SIMILARITY
(mv ) (%) (%)
796.057 -0.49291 0.08895
795.813 -0.52338 0.05830
794.885 -0.63931 -0.05831
796.137 -0.48293 0.09899
789.824 -1.20 -0.69470
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6 100.000
7 100.000
8 100.000
9 100.000
10 100.000
11 100.000
12 100.000
13 100.000
14 100.000
15 100.000
16 100.000
17 100.000
18 100.000
19 100.000
20 100.000
21 100.000
22 100.000
23 100.000
24 100.000
25 100.000
26 100.000
27 100.000
28 100.000
29 100.000
30 100.000
31 100.000
32 100.000
33 100.000
34 100.000
35 100.000
36 100.000
37 100.000
38 100.000
39 100.000
40 100.000
41 100.000
42 100.000
43 100.000
44 100.000
45 100.000
46 100.000
47 100.000
48 100.000
MEAN:

WORST CASE CHN:

797.
793.
.290

794

800.
.206
800.
800.
800.
801.
800.
800.

801

795.
801.
800.
800.
794.
.299
798.
796.

797

798.
.263
.280

803
803

805.
803.
797.
799.
802.

799.
793.
795.
800.
794.
795.
801.
794.

796.
797.
797.
802.
797.
796.
795.
800.
798.

810
443

756

582
719
103
815
343
583

332
456
659
465
007

631
896

012

083
904
763
771
358

145
830
926
062
961
478
830
692

857
344
505
665
771
606
488
478
400

GAIN ACCURACY SPECIFICATION

PASSED

GAIN SIMILARITY SPECIFICATION

O O O O O o o o

|
O O O O

.27381
.81964
71371

.09447
.15071
.07280
.08992
.01292
.22685
.04292
.07290

.58347
.18194
.08237
.05812
. 74915
.33759
17111
.38804

.24844
.40791
.41001
.63542
.48797
.27956
.02862
.29480

.10692
77126
.50929
.00773
.62983
.56530
.22881
.66346

.39285
.33204
.31188
.33317
.27866
.42421
.56396
.05978
.20004

5

2.00000%

2.00000%

.30933
.23969
.13314

.01306
.06925
.00860
.00851
.06843
.14533
.03846
.00850

.3299%6
.43740
.33757
.31327
.49607
.08346
.08345
.13403

.59769
.05636
.05846
.28308
.13614
.62870
.37864
.05635

.43270
.23523
.02815
.54797
.09304
.02816
.77024
.12685

.07112
.01011
.01011
.65724
.04344
.10258
.24279
.38297

39

342
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PASSED

ANALYSIS HARMONIC DISTORTION 6 0.0012

CHAN FNDMTL FIRST FIVE HARMONIC CONTENT (%) RMS
TOTAL (%)
NO. FREQ 2 3 4 5 6
1 100.000 0.00017 0.00010 0.00009 0.00012 0.00008 0.00028
2 100.000 0.00022 0.00015 0.00009 0.00013 0.00010 0.00034
3 100.000 0.00016 0.00012 0.00013 0.00012 0.00011 0.00031
4 100.000 0.00022 0.00011 0.00010 0.00009 0.00009 0.00031
5 100.000 0.00018 0.00017 0.00009 0.00009 0.00011 0.00032
6 100.000 0.00021 0.00016 0.00009 0.00008 0.00009 0.00031
7 100.000 0.00021 0.00020 0.00011 0.00014 0.00007 0.00036
8 100.000 0.00021 0.00012 0.00009 0.00010 0.00009 0.00030
9 100.000 0.00019 0.00016 0.00013 0.00014 0.00013 0.00034
10 100.000 0.00013 0.00017 0.00013 0.00012 0.00012 0.00031
11 100.000 0.00015 0.00015 0.00012 0.00013 0.00013 0.00030
12 100.000 0.00014 0.00018 0.00008 0.00015 0.00011 0.00031
13 100.000 0.00021 0.00016 0.00012 0.00022 0.00025 0.00048
14 100.000 0.00018 0.00023 0.00015 0.00023 0.00012 0.00042
15 100.000 0.00018 0.00019 0.00011 0.00010 0.00009 0.00032
16 100.000 0.00015 0.00015 0.00010 0.00011 0.00010 0.00029
17 100.000 0.00023 0.00014 0.00012 0.00013 0.00008 0.00036
18 100.000 0.00022 0.00013 0.00017 0.00014 0.00014 0.00040
19 100.000 0.00021 0.00012 0.00013 0.00017 0.00012 0.00037
20 100.000 0.00022 0.00015 0.00018 0.00015 0.00011 0.00039
21 100.000 0.00024 0.00013 0.00013 0.00016 0.00012 0.00039
22 100.000 0.00024 0.00013 0.00014 0.00017 0.00010 0.00039
23 100.000 0.00020 0.00013 0.00014 0.00018 0.00011 0.00038
24 100.000 0.00019 0.00016 0.00012 0.00016 0.00010 0.00035
25 100.000 0.00007 0.00013 0.00015 0.00015 0.00016 0.00033
26 100.000 0.00008 0.00008 0.00014 0.00019 0.00015 0.00032
27 100.000 0.00007 0.00014 0.00014 0.00020 0.00013 0.00035
28 100.000 0.00007 0.00010 0.00017 0.00018 0.00015 0.00035
29 100.000 0.00007 0.00009 0.00014 0.00019 0.00014 0.00033
30 100.000 0.00011 0.00013 0.00015 0.00019 0.00015 0.00037
31 100.000 0.00015 0.00013 0.00015 0.00019 0.00014 0.00036
32 100.000 0.00008 0.00017 0.00015 0.00018 0.00019 0.00038
33 100.000 0.00010 0.00008 0.00015 0.00016 0.00011 0.00028
34 100.000 0.00010 0.00010 0.00013 0.00015 0.00011 0.00027
35 100.000 0.00009 0.00011 0.00014 0.00013 0.00009 0.00027
36 100.000 0.00008 0.00011 0.00009 0.00019 0.00011 0.00029
37 100.000 0.00006 0.00009 0.00016 0.00009 0.00008 0.00027
38 100.000 0.00011 0.00011 0.00015 0.00017 0.00011 0.00031
39 100.000 0.00005 0.00011 0.00014 0.00013 0.00012 0.00027
40 100.000 0.00006 0.00006 0.00014 0.00016 0.00009 0.00027
41 100.000 0.00013 0.00014 0.00012 0.00018 0.00009 0.00034
42 100.000 0.00018 0.00013 0.00011 0.00016 0.00011 0.00032
43 100.000 0.00014 0.00014 0.00013 0.00023 0.00007 0.00036
44 100.000 0.00012 0.00011 0.00013 0.00017 0.00006 0.00030
45 100.000 0.00012 0.00014 0.00014 0.00017 0.00008 0.00032
46 100.000 0.00020 0.00014 0.00016 0.00019 0.00008 0.00038
47 100.000 0.00016 0.00014 0.00011 0.00020 0.00007 0.00033
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48 100.000 0.00015 0.00014 0.00011 0.00019 0.00006 0.00032
MEAN: 0.00033
WORST CASE CHN: 13
HARMONIC DISTORTION SPECIFICATION ( < 0.00120 % )
PASSED

FILE 1011

ANALYSIS PHASE 0.1

CHAN TEST FREQ SIMILARITY
(HZ) (DEGREE)
WORST CASE CHN: 13
PHASE SIMILARITY SPECIFICATION ( < 0.100 DEG )
PASSED

TEST 18 Gain, THD, Sim X2.5, 1/4mS, 100Hz

SIGNAL TYPE SINE 100.000000 800.000000 0.000000 8

FILE 1012

File Date: Feb/01/08 Time: 14:57:58

Sampling Rate: 250 psec Record Length: 0.512 sec Delay: 6 ms
Preamp Gain: 8 dB Acquisition Filters: OUT OUT

ANALYSIS GAIN 2.0 2.0

INPUT PEAK AMPLITUDE IS 800.000 mv
CHAN TEST PEAK AMPLITUDE ACCURACY SIMILARITY
NO. FREQ ( mv ) (%) (%)
1 100.000 800.847 0.10587 0.22803
2 100.000 800.068 0.00844 0.13048
3 100.000 795.504 -0.56194 -0.44059
4 100.000 801.168 0.14598 0.26819
5 100.000 795.737 -0.53290 -0.41151
6 100.000 803.784 0.47295 0.59557
7 100.000 797.982 -0.25221 -0.13048
8 100.000 797.891 -0.26357 -0.14185
9 100.000 804.476 0.55953 0.01688
10 100.000 804.045 0.50561 -0.03675
11 100.000 804.883 0.61041 0.06749
12 100.000 804.205 0.52558 -0.01688
13 100.000 803.280 0.41002 -0.13182
14 100.000 805.167 0.64589 0.10277
15 100.000 800.221 0.02760 -0.51218
16 100.000 805.676 0.70946 0.16600
17 100.000 802.938 0.36730 -0.00274
18 100.000 806.726 0.84074 0.46894
19 100.000 802.612 0.32652 -0.04338
20 100.000 806.528 0.81599 0.44429
21 100.000 798.371 -0.20358 -0.57152
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22 100.000 804.854 0.60677 0.23584
23 100.000 802.982 0.37281 0.00274
24 100.000 797.913 -0.26083 -0.62856
25 100.000 803.243 0.40533 -0.39497
26 100.000 805.906 0.73824 -0.06472
27 100.000 809.290 1.16131 0.35498
28 100.000 806.950 0.86871 0.06472
29 100.000 809.797 1.22464 0.41781
30 100.000 802.021 0.25266 -0.54643
31 100.000 803.432 0.42906 -0.37143
32 100.000 807.994 0.99924 0.19420
33 100.000 795.952 -0.50602 -0.44450
34 100.000 798.087 -0.23907 -0.17739
35 100.000 804.272 0.53402 0.59618
36 100.000 804.759 0.59485 0.65705
37 100.000 797.547 -0.30661 -0.24497
38 100.000 800.924 0.11549 0.17739
39 100.000 804.945 0.61818 0.68039
40 100.000 797.703 -0.28712 -0.22547
41 100.000 795.409 -0.57385 0.01131
42 100.000 795.229 -0.59635 -0.01132
43 100.000 790.143 -1.23208 -0.65079
44 100.000 799.389 -0.07633 0.51176
45 100.000 796.526 -0.43422 0.15177
46 100.000 792.418 -0.94779 -0.36483
47 100.000 791.345 -1.08189 -0.49971
48 100.000 797.457 -0.31790 0.26877
MEAN: 801.221 0.15260

WORST CASE CHN: 43 39

GAIN ACCURACY SPECIFICATION ( < 2.00000% )

PASSED

GAIN SIMILARITY SPECIFICATION ( < 2.00000% )

PASSED

ANALYSIS HARMONIC DISTORTION 6 0.0012

CHAN FNDMTL FIRST FIVE HARMONIC CONTENT (%) RMS
TOTAL (%)
NO. FREQ 2 3 4 5 6
1 100.000 0.00013 0.00007 0.00017 0.00013 0.00017 0.00032
2 100.000 0.00013 0.00006 0.00015 0.00012 0.00015 0.00029
3 100.000 0.00015 0.00004 0.00014 0.00012 0.00014 0.00030
4 100.000 0.00018 0.00005 0.00015 0.00013 0.00014 0.00032
5 100.000 0.00012 0.00006 0.00015 0.00013 0.00015 0.00030
6 100.000 0.00013 0.00007 0.00017 0.00013 0.00015 0.00031
7 100.000 0.00012 0.00006 0.00017 0.00012 0.00016 0.00031
8 100.000 0.00012 0.00007 0.00015 0.00013 0.00016 0.00030
9 100.000 0.00019 0.00018 0.00015 0.00013 0.00010 0.00035
10 100.000 0.00021 0.00018 0.00016 0.00011 0.00011 0.00037
11 100.000 0.00023 0.00017 0.00015 0.00012 0.00011 0.00037
12 100.000 0.00024 0.00016 0.00015 0.00012 0.00010 0.00037

© 2017 Geometrics, Inc. All rights reserved.



Appendices| 346

13 100.000 0.00017 0.00021 0.00018 0.00013 0.00010 0.00038
14 100.000 0.00016 0.00020 0.00015 0.00011 0.00011 0.00035
15 100.000 0.00019 0.00014 0.00015 0.00010 0.00010 0.00032
16 100.000 0.00019 0.00018 0.00015 0.00011 0.00010 0.00035
17 100.000 0.00007 0.00010 0.00010 0.00012 0.00013 0.00025
18 100.000 0.00009 0.00009 0.00011 0.00011 0.00013 0.00026
19 100.000 0.00014 0.00009 0.00010 0.00012 0.00012 0.00027
20 100.000 0.00017 0.00008 0.00011 0.00012 0.00011 0.00028
21 100.000 0.00007 0.00008 0.00010 0.00011 0.00015 0.00024
22 100.000 0.00008 0.00010 0.00011 0.00009 0.00014 0.00025
23 100.000 0.00009 0.00009 0.00009 0.00011 0.00013 0.00024
24 100.000 0.00012 0.00008 0.00009 0.00010 0.00014 0.00025
25 100.000 0.00013 0.00018 0.00010 0.00019 0.00008 0.00033
26 100.000 0.00008 0.00018 0.00011 0.00017 0.00008 0.00032
27 100.000 0.00008 0.00016 0.00010 0.00019 0.00008 0.00031
28 100.000 0.00007 0.00018 0.00011 0.00019 0.00010 0.00032
29 100.000 0.00012 0.00018 0.00010 0.00018 0.00008 0.00032
30 100.000 0.00015 0.00017 0.00012 0.00020 0.00010 0.00035
31 100.000 0.00014 0.00017 0.00011 0.00018 0.00009 0.00033
32 100.000 0.00009 0.00016 0.00010 0.00019 0.00008 0.00031
33 100.000 0.00021 0.00022 0.00012 0.00019 0.00012 0.00042
34 100.000 0.00023 0.00019 0.00012 0.00021 0.00011 0.00042
35 100.000 0.00024 0.00020 0.00011 0.00020 0.00012 0.00042
36 100.000 0.00030 0.00025 0.00011 0.00020 0.00012 0.00049
37 100.000 0.00024 0.00021 0.00011 0.00019 0.00012 0.00043
38 100.000 0.00022 0.00022 0.00011 0.00020 0.00012 0.00042
39 100.000 0.00023 0.00019 0.00012 0.00021 0.00013 0.00043
40 100.000 0.00024 0.00021 0.00010 0.00021 0.00012 0.00043
41 100.000 0.00019 0.00004 0.00016 0.00011 0.00005 0.00028
42 100.000 0.00017 0.00007 0.00015 0.00010 0.00005 0.00027
43 100.000 0.00014 0.00005 0.00015 0.00009 0.00005 0.00025
44 100.000 0.00012 0.00006 0.00014 0.00010 0.00006 0.00024
45 100.000 0.00015 0.00009 0.00016 0.00010 0.00005 0.00028
46 100.000 0.00016 0.00007 0.00015 0.00012 0.00005 0.00028
47 100.000 0.00015 0.00009 0.00016 0.00009 0.00005 0.00027
48 100.000 0.00014 0.00006 0.00015 0.00010 0.00008 0.00026
MEAN: 0.00032
WORST CASE CHN: 36

HARMONIC DISTORTION SPECIFICATION ( < 0.00120 % )

PASSED

FILE 1012

ANALYSIS PHASE 0.1

CHAN TEST FREQ SIMILARITY

(HZ) (DEGREE)

WORST CASE CHN: 36

PHASE SIMILARITY SPECIFICATION ( < 0.100 DEG )

PASSED

TEST 19 Gain, THD, Sim X8.5, 1/4mS, 100Hz
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SIGNAL TYPE SINE 100.000000 225.470642 0.000000 8

FILE 1013
File Date:
Sampling Rate:

Preamp Gain: 18 dB

Feb/01/

08 T
250 ps

ANALYSIS GAIN 2.0 2.0

INPUT PEAK AMPLITUDE IS
TEST
FREQ

CHAN

=
(@]

O ~J o U W N

10
11
12
13
14
15
16

17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
32

33
34
35
36
37

100.
100.
100.
100.
100.
100.
100.
100.

100.
100.
100.
100.
100.
100.
100.
100.

100.
100.
100.
100.
100.
100.
100.
100.

100.
100.
100.
100.
100.
100.
100.
100.

100.
100.
100.
100.
100.

000
000
000
000
000
000
000
000

000
000
000
000
000
000
000
000

000
000
000
000
000
000
000
000

000
000
000
000
000
000
000
000

000
000
000
000
000

PEAK AMPLITUDE

(

224.
224.
222.

224

222.
225.
223.
224.

225.
226.
226.
225.
225.
225.
224.
226.

225.
226.
225.
226.
224.
226.
225.
223.

225.
227.
227.
226.
227.
225.
225.
226.

223.
223.
226.
225.
223.

ime:
ec

225.471 mv
ACCURACY
mv ) (%)
942 -0.23443
137 -0.59146
799 -1.18472
.207 -0.56045
980 -1.10457
352 -0.05251
733 -0.77061
303 -0.51774
875 0.17919
310 0.37215
074 0.26747
756 0.12653
489 0.00830
998 0.23397
187 -0.56920
100 0.27923
754 0.12565
322 0.37766
417 -0.02361
166 0.30828
188 -0.56895
038 0.25141
089 -0.16949
513 -0.86816
096 -0.16607
191 0.76291
406 0.85819
764 0.57353
432 0.87004
375 -0.04255
019 -0.20020
483 0.44909
810 -0.73660
761 -0.75838
06l 0.26190
857 0.17132
933 -0.68199

14:58:18

Record Length:
Acquisition Filters:

0.512 sec Delay: 6 ms
OUT OUT

SIMILARITY
(%)
0.34350
-0.01559
-0.61229
0.01560
-0.53167
0.52648
-0.19578
0.05856

-0.02734
0.16522
0.06076

-0.07989

-0.19788
0.02733

-0.77419
0.07249

0.07459
0.32646
-0.07459
0.25712
-0.61966
0.20028
-0.22040
-0.91872

-0.67394
0.25032
0.34511
0.06190
0.35690

-0.55104

-0.70790

-0.06190

-0.27566
-0.29754
0.72748
0.63648
-0.22080
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38 100.000 224.693 -0.34505 0.11771
39 100.000 225.785 0.13947 0.60447
40 100.000 224.164 -0.57938 -0.11771
41 100.000 225.680 0.09286 0.06929
42 100.000 225.367 -0.04576 -0.06930
43 100.000 223.441 -0.90037 -0.92370
44 100.000 226.229 0.33629 0.31266
45 100.000 226.480 0.44771 0.42406
46 100.000 223.659 -0.80333 -0.82668
47 100.000 224.159 -0.58189 -0.60530
48 100.000 226.695 0.54280 0.51913
MEAN: 225.235 -0.10461

WORST CASE CHN: 3 43

GAIN ACCURACY SPECIFICATION ( < 2.00000% )

PASSED

GAIN SIMILARITY SPECIFICATION ( < 2.00000% )

PASSED

ANALYSIS HARMONIC DISTORTION 6 0.0015

CHAN FNDMTL FIRST FIVE HARMONIC CONTENT (%) RMS
TOTAL (%)
NO. FREQ 2 3 4 5 6
1 100.000 0.00029 0.00024 0.00044 0.00022 0.00023 0.00093
2 100.000 0.00034 0.00024 0.00045 0.00023 0.00021 0.00091
3 100.000 0.00037 0.00025 0.00045 0.00022 0.00022 0.00094
4 100.000 0.00040 0.00024 0.00044 0.00023 0.00022 0.00096
5 100.000 0.00035 0.00023 0.00045 0.00024 0.00023 0.00095
6 100.000 0.00033 0.00025 0.00044 0.00021 0.00021 0.00093
7 100.000 0.00034 0.00023 0.00046 0.00023 0.00021 0.00094
8 100.000 0.00034 0.00024 0.00044 0.00023 0.00021 0.00093
9 100.000 0.00032 0.00046 0.00030 0.00029 0.00020 0.00088
10 100.000 0.00036 0.00044 0.00030 0.00031 0.00017 0.00088
11 100.000 0.00038 0.00044 0.00030 0.00030 0.00019 0.00089
12 100.000 0.00040 0.00046 0.00030 0.00031 0.00019 0.00091
13 100.000 0.00032 0.00045 0.00030 0.00031 0.00018 0.00088
14 100.000 0.00030 0.00044 0.00028 0.00029 0.00018 0.00084
15 100.000 0.00031 0.00045 0.00030 0.00032 0.00019 0.00089
16 100.000 0.00036 0.00045 0.00030 0.00030 0.00018 0.00089
17 100.000 0.00024 0.00019 0.00021 0.00042 0.00041 0.00076
18 100.000 0.00025 0.00017 0.00021 0.00042 0.00040 0.00073
19 100.000 0.00024 0.00018 0.00020 0.00041 0.00039 0.00073
20 100.000 0.00025 0.00017 0.00022 0.00040 0.00041 0.00073
21 100.000 0.00024 0.00016 0.00021 0.00039 0.00041 0.00072
22 100.000 0.00024 0.00016 0.00020 0.00041 0.00044 0.00075
23 100.000 0.00023 0.00017 0.00021 0.00043 0.00042 0.00074
24 100.000 0.00024 0.00018 0.00022 0.00042 0.00041 0.00075
25 100.000 0.00025 0.00036 0.00071 0.00033 0.00030 0.00106
26 100.000 0.00029 0.00036 0.00069 0.00035 0.00030 0.00105
27 100.000 0.00028 0.00037 0.00070 0.00033 0.00030 0.00107
28 100.000 0.00027 0.00037 0.00071 0.00032 0.00030 0.00105
29 100.000 0.00026 0.00038 0.00070 0.00035 0.00028 0.00106
30 100.000 0.00026 0.00039 0.00072 0.00033 0.00028 0.00107
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31 100.000 0.00024 0.00036 0.00070 0.00034 0.00030 0.00106
32 100.000 0.00028 0.00036 0.00071 0.00034 0.00030 0.00108
33 100.000 0.00031 0.00043 0.00044 0.00033 0.00039 0.00103
34 100.000 0.00027 0.00043 0.00044 0.00032 0.00037 0.00101
35 100.000 0.00030 0.00042 0.00046 0.00033 0.00039 0.00102
36 100.000 0.00024 0.00047 0.00044 0.00031 0.00039 0.00101
37 100.000 0.00032 0.00043 0.00047 0.00031 0.00039 0.00103
38 100.000 0.00030 0.00042 0.00044 0.00032 0.00037 0.00099
39 100.000 0.00028 0.00044 0.00047 0.00031 0.00040 0.00103
40 100.000 0.00027 0.00043 0.00046 0.00031 0.00037 0.00100
41 100.000 0.00041 0.00041 0.00042 0.00058 0.00031 0.00101
42 100.000 0.00048 0.00041 0.00040 0.00059 0.00032 0.00103
43 100.000 0.00049 0.00043 0.00040 0.00060 0.00032 0.00106
44 100.000 0.00057 0.00043 0.00041 0.00062 0.00029 0.00110
45 100.000 0.00043 0.00045 0.00041 0.00062 0.00033 0.00105
46 100.000 0.00043 0.00042 0.00040 0.00060 0.00032 0.00102
47 100.000 0.00048 0.00041 0.00041 0.00058 0.00030 0.00103
48 100.000 0.00056 0.00042 0.00042 0.00061 0.00032 0.00109
MEAN: 0.00095
WORST CASE CHN: 44
HARMONIC DISTORTION SPECIFICATION ( < 0.00150 % )
PASSED
FILE 1013
ANALYSIS PHASE 0.1
CHAN TEST FREQ SIMILARITY
(HZ) (DEGREE)
WORST CASE CHN: 44
PHASE SIMILARITY SPECIFICATION ( < 0.100 DEG )
PASSED
TEST 20 Gain, THD, Sim X34, 1/4mS, 100Hz
SIGNAL TYPE SINE 100.000000 50.476589 0.000000 8
FILE 1014
File Date: Feb/01/08 Time: 14:58:38
Sampling Rate: 250 psec Record Length: 0.512 sec Delay: 6 ms
Preamp Gain: 30 dB Acquisition Filters: OUT OUT
ANALYSIS GAIN 6.25 3.0
INPUT PEAK AMPLITUDE IS 50.477 mV
CHAN TEST PEAK AMPLITUDE ACCURACY SIMILARITY
NO. FREQ ( mv ) (%) (%)
1 100.000 48.198 -4.51391 0.51605
2 100.000 48.007 -4.89271 0.11729
3 100.000 47.857 -5.18962 -0.19526
4 100.000 47.894 -5.11555 -0.11730
5 100.000 47.405 -6.08509 -1.13790
6 100.000 48.028 -4.85185 0.16030
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7 100.000
8 100.000
9 100.000
10 100.000
11 100.000
12 100.000
13 100.000
14 100.000
15 100.000
16 100.000
17 100.000
18 100.000
19 100.000
20 100.000
21 100.000
22 100.000
23 100.000
24 100.000
25 100.000
26 100.000
27 100.000
28 100.000
29 100.000
30 100.000
31 100.000
32 100.000
33 100.000
34 100.000
35 100.000
36 100.000
37 100.000
38 100.000
39 100.000
40 100.000
41 100.000
42 100.000
43 100.000
44 100.000
45 100.000
46 100.000
47 100.000
48 100.000
MEAN:

WORST CASE CHN:

47.
48.

48.
48.
48.
48.
48.
48.
48.
48.

48.
48.
48.
48
48.
48.
48
47.

48.
49.
48.
48.
48.
48.
47.
48.

48.
47.
48.
48.
48.
47.
48.
48.

49.
49.
49.
49.
50.
49.
49.
50.
48.

825
355

442
798
572
463
413
449
126
460

432
370
535

.213

123
307

.208

901

017
179
797
816
744
189
991
408

530
699
099
288
076
897
173
368

815
339
277
482
077
076
462
096
485

GAIN ACCURACY SPECIFICATION

PASSED

GAIN SIMILARITY SPECIFICATION

PASSED

.25394
.20321

.03100
.32634
17322
.98919
.08729
.01762
.65626
.99541

.05050
.17263
.84659
.48538
.66319
.29732
.49354
.10314

.87200
.57076
.32785
.28911
.43191
.53111
.92385
.09771

.85661
.50301
.70945
.33645
.75683
.10961
.56371
.17803

.31138
.25413
.37599
.97041
.79116
. 77403
.00909
. 75333
.94567

5

6.25000%

3.00000%

.26297
.84311

.02552
.70856
.24303
.01804
.08415
.01157
.67686
.01157

.35650
.22876
.56978
.09835
.28433
.09835
.10688
. 74448

.15051
.24077
.45406
.49432
.34593
.79628
.20438
.34593

.81789
.90855
.07641
.31473
.12609
.49603
.07642
.48085

.69214
.26975
.39408
.01973
.22292
.80021
.01973
.26152

48
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ANALYSIS HARMONIC DISTORTION 4 0.007

CHAN FNDMTL
TOTAL (%)

=
(@]

=
O O WO NOKFHF OO0 WOWOTLTOOHOU O OWONORFR OOOWOWOLTOOHOOU OO woDNO-R

N N N N [ - [ = = = = = =

N

FREQ
100.000
.00318
100.000
.00319
100.000
.00320
100.000
.00313
100.000
.00319
100.000
.00317
100.000
.00319
100.000
.00323
100.000
.00357
100.000
.00357
100.000
.00353
100.000
.00359
100.000
.00361
100.000
.00351
100.000
.00357
100.000
.00355
100.000
.00353
100.000
.00349
100.000
.00354
100.000
.00354
100.000
.00353
100.000
.00356
100.000
.00354
100.000
.00357

2

.00219

.00217

.00219

.00211

.00216

.00213

.00212

.00218

.00177

.00169

.00169

.00168

.00179

.00176

.00175

.00175

.00127

.00122

.00140

.00136

.00133

.00130

.00133

.00138

FIRST FIVE HARMONIC CONTENT (%) RMS
3 4 5 6
0.00147 .00144 .00106
0.00148 .00148 .00106
0.00149 .00146 .00103
0.00149 .00140 .00107
0.00150 .00142 .00111
0.00147 .00146 .00110
0.00151 .00148 .00110
0.00148 .00146 .00116
0.00203 .00151 .00178
0.00205 .00147 .00188
0.00201 .00150 .00182
0.00202 .00154 .00190
0.00206 .00149 .00184
0.00199 .00144 .00178
0.00204 .00146 .00185
0.00199 .00145 .00186
0.00204 .00152 .00209
0.00202 .00156 .00205
0.00204 .00154 .00201
0.00204 .00152 .00206
0.00205 .00153 .00203
0.00202 .00157 .00210
0.00200 .00155 .00209
0.00204 .00155 .00207
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25 100.000 0.00143 0.00208 0.00154 0.00081

0.00306

26 100.000 0.00139 0.00204 0.00150 0.00077
0.00299

27 100.000 0.00141 0.00202 0.00151 0.00088
0.00302

28 100.000 0.00144 0.00211 0.00151 0.00090
0.00310

29 100.000 0.00147 0.00205 0.00154 0.00089
0.00309

30 100.000 0.00142 0.00202 0.00149 0.00088
0.00302

31 100.000 0.00143 0.00206 0.00153 0.00086
0.00306

32 100.000 0.00143 0.00205 0.00146 0.00085
0.00302

33 100.000 0.00135 0.00273 0.00177 0.00076
0.00361

34 100.000 0.00131 0.00267 0.00177 0.00075
0.00354

35 100.000 0.00135 0.00271 0.00180 0.00072
0.00360

36 100.000 0.00131 0.00274 0.00172 0.00072
0.00357

37 100.000 0.00135 0.00269 0.00183 0.00070
0.00360

38 100.000 0.00130 0.00270 0.00174 0.00074
0.00354

39 100.000 0.00134 0.00270 0.00172 0.00071
0.00355

40 100.000 0.00134 0.00267 0.00178 0.00068
0.00355

41 100.000 0.00120 0.00110 0.00145 0.00208
0.00302

42 100.000 0.00120 0.00114 0.00146 0.00199
0.00298

43 100.000 0.00124 0.00112 0.00148 0.00203
0.00302

44 100.000 0.00125 0.0011e6 0.00140 0.00201
0.00299

45 100.000 0.00127 0.00115 0.00144 0.00203
0.00302

46 100.000 0.00120 0.00109 0.00146 0.00205
0.00300

47 100.000 0.00123 0.00114 0.00143 0.00201
0.00298

48 100.000 0.00123 0.00114 0.00140 0.00204
0.00299

MEAN: 0.00332
WORST CASE CHN: 33
HARMONIC DISTORTION SPECIFICATION ( < 0.00700 % )
PASSED
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FILE 1014

ANALYSIS PHASE 0.1

CHAN TEST FREQ SIMILARITY
(HZ) (DEGREE)
WORST CASE CHN: 33
PHASE SIMILARITY SPECIFICATION ( < 0.100 DEG )
PASSED

TEST 21 Gain, THD, Sim X1, 2mS, 25Hz

SIGNAL TYPE SINE 25.000000 800.000000 0.000000 8

FILE 1026

File Date: Feb/01/08 Time: 14:59:00

Sampling Rate: 2000 psec Record Length: 4.096 sec Delay: 48 ms
Preamp Gain: 0 dB Acquisition Filters: OUT OUT

ANALYSIS GAIN 2.0 2.0

INPUT PEAK AMPLITUDE IS 800.000 mv
CHAN TEST PEAK AMPLITUDE ACCURACY SIMILARITY
NO. FREQ ( mv ) (%) (%)
1 24.999 799.383 -0.07719 0.08887
2 24.999 799.137 -0.10786 0.05815
3 24.999 798.208 -0.22397 -0.05816
4 24.999 799.465 -0.06691 0.09916
5 24.999 793.123 -0.85964 -0.69489
6 24.999 801.142 0.14277 0.30919
7 24.999 796.758 -0.40524 -0.23973
8 24.999 797.611 -0.29868 -0.13300
9 24.999 804.195 0.52436 0.01312
10 24.999 804.647 0.58087 0.06935
11 24.999 804.019 0.50236 -0.00877
12 24.999 804.158 0.51978 0.00856
13 24.999 803.536 0.44206 -0.06876
14 24.999 805.261 0.65764 0.14572
15 24.999 803.781 0.47259 -0.03839
16 24.999 804.021 0.50256 -0.00856
17 24.999 798.786 -0.15176 -0.32979
18 24.999 804.936 0.61696 0.43755
19 24.999 804.138 0.51728 0.33805
20 24.999 803.944 0.49304 0.31385
21 24.999 797.449 -0.31886 -0.49660
22 24.999 800.758 0.09476 -0.08372
23 24.999 802.100 0.26250 0.08372
24 24.999 800.359 0.04492 -0.13347
25 24.999 801.335 0.16682 -0.59779
26 24.999 806.608 0.82598 0.05634
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27
28
29
30
31
32

33
34
35
36
37
38
39
40

41
42
43
44
45
46
47
48

24,
24,
24,
24,
24,
24,

24,
24,
24,
24,
24,
24,
24,
24,

24,
24,
24,
24,
24,
24,
24,
24,

MEAN :
WORST CASE CHN:

999
999
999
999
999
999

999
999
999
999
999
999
999
999

999
999
999
999
999
999
999
999

806.
808.
.248
801.
803.
805.

807

802.
797.
799.
803.
798.
799.
805.
.234

798

800.
800.
801.
806.
801.
800.
799.
804.
801.

625
436

084
099
700

708
368
473
629
508
023
403

421
912
076
261
348
175
055
066
848

GAIN ACCURACY SPECIFICATION ( <

PASSED

GAIN SIMILARITY SPECIFICATION (

PASSED

O O O O O O o o o

O O O O+ o

.82816
.05453
.90606
.13549
.38744
. 71245

.33854
.32903
.06583
.45363
.18651
.12209
.67534
.22079

.05260
.11404
.13452
.78263
.16850
.02191
.11817
.50829
.23102

28

2.00000%

2.00000%

ANALYSIS HARMONIC DISTORTION 6 0.0012
FIRST FIVE HARMONIC CONTENT (%)

CHAN
TOTAL

=
@ ~J o 0w N O

el e e e e e e
©Jdo U W R O

FNDMTL

(3

FREQ

999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999

24,
24,
24,
24,
24,
24,
24,
24,
24,
24,
24,
24,
24,
24,
24,
24,
24,
24,

)

O O O O O OO OO0 OO oo o oo

2

.00021
.00019
.00017
.00019
.00017
.00021
.00021
.00020
.00015
.00016
.00014
.00013
.00018
.00020
.00017
.00016
.00014
.00016

.00006
.00007
.00009
.00009
.00006
.00007
.00006
.00007
.00004
.00003
.00004
.00005
.00006
.00005
.00006
.00004
.00006
.00008

O O O O O OO OO0 OO oo o oo

O O O O O OO OO O OO oo oo

.00003
.00005
.00005
.00003
.00004
.00004
.00004
.00005
.00006
.00006
.00006
.00006
.00007
.00004
.00005
.00005
.00005
.00004

O O O O O OO OO OO oo o oo

.00002
.00003
.00003
.00003
.00003
.00003
.00003
.00003
.00006
.00005
.00005
.00006
.00007
.00005
.00005
.00006
.00002
.00004

.05850
.28314

0.13580
-0.62888
-0.37886
-0.05633

0.43291
-0.23528
0.02816
0.54811
-0.09263
-0.02816
0.77003
-0.12694

-0.07160
-0.01023
0.01023
0.65753
0.04416
-0.10224
-0.24215
0.38353

39

O O O O O OO OO OO OO oo o oo

.00004
.00006
.00006
.00005
.00004
.00005
.00005
.00005
.00004
.00004
.00004
.00003
.00006
.00004
.00004
.00003
.00002
.00002

354

RMS

O O O O O OO OO OO OO oo o oo

.00024
.00023
.00022
.00023
.00021
.00025
.00024
.00024
.00018
.00019
.00017
.00017
.00022
.00022
.00020
.00018
.00017
.00020
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19 24.999 0.00016 0.00008 0.00005 0.00002 0.00003 0.00019
20 24.999 0.00016 0.00009 0.00003 0.00001 0.00003 0.00019
21 24.999 0.00016 0.00006 0.00005 0.00003 0.00003 0.00019
22 24.999 0.00018 0.00006 0.00004 0.00002 0.00003 0.00020
23 24.999 0.00019 0.00010 0.00007 0.00005 0.00004 0.00024
24 24.999 0.00020 0.00009 0.00005 0.00002 0.00003 0.00023
25 24.999 0.00010 0.00007 0.00003 0.00006 0.00004 0.00015
26 24.999 0.00010 0.00008 0.00004 0.00003 0.00005 0.00015
27 24.999 0.00011 0.00006 0.00004 0.00004 0.00005 0.00015
28 24.999 0.00009 0.00007 0.00004 0.00004 0.00004 0.00015
29 24.999 0.00009 0.00010 0.00004 0.00004 0.00004 0.00016
30 24.999 0.00013 0.00007 0.00003 0.00006 0.00005 0.00018
31 24.999 0.00016 0.00006 0.00005 0.00006 0.00004 0.00020
32 24.999 0.00013 0.00007 0.00005 0.00005 0.00004 0.00018
33 24.999 0.00015 0.00006 0.00003 0.00004 0.00005 0.00018
34 24.999 0.00017 0.00007 0.00004 0.00004 0.00004 0.00020
35 24.999 0.00017 0.00006 0.00005 0.00004 0.00005 0.00020
36 24.999 0.00018 0.00006 0.00004 0.00004 0.00005 0.00021
37 24.999 0.00016 0.00005 0.00003 0.00005 0.00004 0.00019
38 24.999 0.00019 0.00007 0.00005 0.00005 0.00005 0.00022
39 24.999 0.00021 0.00007 0.00004 0.00004 0.00004 0.00024
40 24.999 0.00017 0.00006 0.00004 0.00004 0.00004 0.00020
41 24.999 0.00018 0.00004 0.00003 0.00002 0.00006 0.00020
42 24.999 0.00019 0.00007 0.00006 0.00003 0.00007 0.00022
43 24.999 0.00017 0.00006 0.00004 0.00003 0.00007 0.00021
44 24.999 0.00019 0.00005 0.00004 0.00003 0.00007 0.00022
45 24.999 0.00017 0.00006 0.00003 0.00003 0.00007 0.00021
46 24.999 0.00020 0.00004 0.00004 0.00003 0.00005 0.00022
47 24.999 0.00019 0.00006 0.00004 0.00002 0.00006 0.00022
48 24.999 0.00018 0.00004 0.00003 0.00003 0.00005 0.00020
MEAN: 0.00020
WORST CASE CHN: 6

HARMONIC DISTORTION SPECIFICATION ( < 0.00120 % )

PASSED

FILE 1026

ANALYSIS PHASE 0.1

CHAN TEST FREQ SIMILARITY

(HZ) (DEGREE)

WORST CASE CHN: 6

PHASE SIMILARITY SPECIFICATION ( < 0.100 DEG )

PASSED

TEST 22 Gain, THD, Sim X2.5, 2mS, 25Hz

SIGNAL TYPE SINE 25.000000 800.000000 0.000000 8

FILE 1027

File Date: Feb/01/08 Time: 14:59:23

Sampling Rate: 2000 psec Record Length: 4.096 sec Delay: 48 ms
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Preamp Gain: 8

ANALYSIS GAIN 2.6 2.0

dB

Acquisition Filters:

INPUT PEAK AMPLITUDE IS
TEST
FREQ

CHAN

=
(@]

O J o U w N

10
11
12
13
14
15
16

17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
32

33
34
35
36
37
38
39
40

41
42

24,
24,
24,
24,
24,
24,
24,
24,

24,
24,
24,
24,
24,
24,
24,
24,

24,
24,
24,
24,
24,
24,
24,
24,

24,
24,
24,
24,
24,
24,
24,
24,

24,
24,
24,
24,
24,
24,
24,
24,

24,
24,

999
999
999
999
999
999
999
999

999
999
999
999
999
999
999
999

999
999
999
999
999
999
999
999

999
999
999
999
999
999
999
999

999
999
999
999
999
999
999
999

999
999

(

804.
803.
798.
804.
799.
807.
801.
801.

807.
807.
808.
807.
806.
808.
803.
809.

806.
810.
805.
809.
801.

808

806.

801

806.
809.
812.

810

813.
805.
806.
811.

799.
801.
807.

808

800.
804.
808.
801.

798.
798.

PEAK AMPLITUDE

800.000 mv
ACCURACY
mv ) (%)
354 0.54421
570 0.44621
989 -0.12643
677 0.58461
226 -0.09680
305 0.91310
478 0.18472
386 0.17328
937 0.99212
503 0.93793
344 1.04301
664 0.95802
733 0.84157
633 1.07918
663 0.45789
141 1.14268
321 0.79007
124 1.26547
995 0.74940
928 1.24105
734 0.21673
.242 1.03021
366 0.79580
.276 0.15955
564 0.82050
237 1.15458
634 1.57923
.284 1.28545
147 1.64339
336 0.66698
750 0.84374
329 1.41614
380 -0.07751
523 0.19041
735 0.96693
.227 1.02832
981 0.12257
372 0.54646
412 1.05151
139 0.14240
956 -0.13052
776 -0.15302

OuT

OuT

SIMILARITY

(
0

0.
-0.

%)

.22803

13034
44050

.26830
.41097
.59576
.13033
.14173

.01689
.03677
.06729
.01689
.13221
.10311
.51219
.16599

.00285
.46882
.04319
.44459
.57168
.23541
.00284
.62840

.39470
.06465
.35489
.06464
.41827
.54637
.37174
.19376

.44430
17737
.59631
.65747
.24495
17737
.68058
.22521

.01126
.01126

356
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43 24.999 793.669 -0.79141 -0.65057
44 24.999 802.957 0.36968 0.51218
45 24.999 800.081 0.01008 0.15206
46 24.999 795.953 -0.50593 -0.36468
47 24.999 794.877 -0.64040 -0.49934
48 24.999 801.016 0.12705 0.26920
MEAN : 804.665 0.58313

WORST CASE CHN: 29 39

GAIN ACCURACY SPECIFICATION ( < 2.60000% )

PASSED

GAIN SIMILARITY SPECIFICATION ( < 2.00000% )

PASSED

ANALYSIS HARMONIC DISTORTION 6 0.0012

CHAN FNDMTL FIRST FIVE HARMONIC CONTENT (%) RMS
TOTAL (%)
NO. FREQ 2 3 4 5 6
1 24.999 0.00027 0.00005 0.00002 0.00003 0.00003 0.00029
2 24.999 0.00028 0.00005 0.00002 0.00003 0.00002 0.00030
3 24.999 0.00031 0.00003 0.00003 0.00004 0.00003 0.00032
4 24.999 0.00035 0.00004 0.00003 0.00004 0.00003 0.00036
5 24.999 0.00027 0.00006 0.00001 0.00004 0.00003 0.00029
6 24.999 0.00028 0.00005 0.00002 0.00003 0.00003 0.00030
7 24.999 0.00028 0.00005 0.00001 0.00003 0.00003 0.00029
8 24.999 0.00029 0.00005 0.00002 0.00003 0.00003 0.00030
9 24.999 0.00016 0.00007 0.00004 0.00004 0.00004 0.00019
10 24.999 0.00017 0.00007 0.00004 0.00005 0.00004 0.00020
11 24.999 0.00016 0.00007 0.00004 0.00005 0.00005 0.00020
12 24.999 0.00018 0.00007 0.00004 0.00005 0.00004 0.00021
13 24.999 0.00016 0.00008 0.00003 0.00005 0.00004 0.00020
14 24.999 0.00017 0.00007 0.00004 0.00004 0.00004 0.00020
15 24.999 0.00015 0.00007 0.00004 0.00005 0.00005 0.00019
16 24.999 0.00016 0.00007 0.00005 0.00005 0.00004 0.00019
17 24.999 0.00012 0.00006 0.00004 0.00006 0.00004 0.00017
18 24.999 0.00013 0.00006 0.00004 0.00006 0.00005 0.00017
19 24.999 0.00016 0.00005 0.00004 0.00006 0.00005 0.00020
20 24.999 0.00020 0.00005 0.00004 0.00007 0.00004 0.00023
21 24.999 0.00012 0.00006 0.00004 0.00007 0.00004 0.00017
22 24.999 0.00014 0.00004 0.00005 0.00007 0.00004 0.00018
23 24.999 0.00014 0.00005 0.00004 0.00007 0.00004 0.00017
24 24.999 0.00014 0.00005 0.00005 0.00007 0.00004 0.00018
25 24.999 0.00016 0.00008 0.00004 0.00002 0.00001 0.00018
26 24.999 0.00019 0.00007 0.00003 0.00002 0.00002 0.00021
27 24.999 0.00019 0.00008 0.00004 0.00002 0.00002 0.00022
28 24.999 0.00023 0.00007 0.00004 0.00002 0.00001 0.00025
29 24.999 0.00014 0.00008 0.00003 0.00002 0.00002 0.00017
30 24.999 0.00014 0.00008 0.00003 0.00002 0.00001 0.00016
31 24.999 0.00015 0.00008 0.00003 0.00002 0.00002 0.00018
32 24.999 0.00017 0.00008 0.00003 0.00002 0.00001 0.00019
33 24.999 0.00026 0.00005 0.00005 0.00007 0.00002 0.00028
34 24.999 0.00028 0.00005 0.00006 0.00007 0.00002 0.00030
35 24.999 0.00030 0.00004 0.00005 0.00007 0.00003 0.00032
36 24.999 0.00037 0.00007 0.00005 0.00007 0.00002 0.00039
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37 24.999 0.00025 0.00005 0.00005 0.00007 0.00002 0.00028
38 24.999 0.00026 0.00005 0.00005 0.00007 0.00002 0.00029
39 24.999 0.00027 0.00005 0.00005 0.00007 0.00003 0.00029
40 24.999 0.00029 0.00005 0.00006 0.00008 0.00002 0.00032
41 24.999 0.00025 0.00006 0.00004 0.00003 0.00004 0.00027
42 24.999 0.00025 0.00007 0.00004 0.00003 0.00004 0.00028
43 24.999 0.00027 0.00006 0.00004 0.00003 0.00004 0.00029
44 24.999 0.00030 0.00006 0.00005 0.00003 0.00004 0.00032
45 24.999 0.00025 0.00008 0.00004 0.00003 0.00004 0.00027
46 24.999 0.00025 0.00007 0.00004 0.00003 0.00004 0.00027
47 24.999 0.00026 0.00008 0.00004 0.00003 0.00004 0.00028
48 24.999 0.00031 0.00006 0.00004 0.00003 0.00004 0.00032
MEAN: 0.00025
WORST CASE CHN: 36
HARMONIC DISTORTION SPECIFICATION ( < 0.00120 % )
PASSED
FILE 1027
ANALYSIS PHASE 0.1
CHAN TEST FREQ SIMILARITY
(HZ) (DEGREE)
WORST CASE CHN: 36
PHASE SIMILARITY SPECIFICATION ( < 0.100 DEG )
PASSED
TEST 23 Gain, THD, Sim X8.5, 2mS, 25Hz
SIGNAL TYPE SINE 25.000000 225.470642 0.000000 8
FILE 1028
File Date: Feb/01/08 Time: 14:59:46
Sampling Rate: 2000 psec Record Length: 4.096 sec Delay: 48 ms
Preamp Gain: 18 dB Acquisition Filters: OUT OUT
ANALYSIS GAIN 2.1 2.0
INPUT PEAK AMPLITUDE IS 225.471 mv
CHAN TEST PEAK AMPLITUDE ACCURACY SIMILARITY
NO. FREQ ( mv ) (%) (%)
1 24.999 225.920 0.19945 0.34346
2 24.999 225.112 -0.15925 -0.01576
3 24.999 223.769 -0.75480 -0.61217
4 24.999 225.183 -0.12778 0.01576
5 24.999 223.950 -0.67440 -0.53166
6 24.999 226.332 0.38209 0.52636
7 24.999 224.706 -0.33907 -0.19584
8 24.999 225.279 -0.08495 0.05865
9 24.999 226.838 0.60623 -0.02735
10 24.999 227.275 0.80007 0.16527
11 24.999 227.038 0.69500 0.06086
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12 24.999
13 24.999
14 24.999
15 24.999
16 24.999
17 24.999
18 24.999
19 24.999
20 24.999
21 24.999
22 24.999
23 24.999
24 24.999
25 24.999
26 24.999
27 24.999
28 24.999
29 24.999
30 24.999
31 24.999
32 24.999
33 24.999
34 24.999
35 24.999
36 24.999
37 24.999
38 24.999
39 24.999
40 24.999
41 24.999
42 24.999
43 24.999
44 24.999
45 24.999
46 24.999
47 24.999
48 24.999

MEAN:

WORST CASE CHN:

226.
226.
226.
225.
227.

226.
227.
226.
227.
225.
226.
226.
224.

226.
228.
228.
227.
228.
226.
225.
227.

224.
224.
227.
226.
224.
225.
226.
225.

226.
226.
224.
227
227.
224.
225.
227.
226.

GAIN ACCURACY SPECIFICATION

PASSED

GAIN SIMILARITY SPECIFICATION

PASSED

ANALYSIS HARMONIC DISTORTION 6 0.0012

CHAN FNDMTL
TOTAL (%)
NO. FREQ 2

1 24.999 0.00019

719 0.55375 -0.07950
449 0.43397 -0.19853
962 0.66128 0.02735
143 -0.14544 -0.77429
065 0.70712 0.07290
715 0.55194 0.07453
286 0.80498 0.32636
377 0.40217 -0.07453
129 0.73558 0.25729
142 -0.14589 -0.61999
999 0.67773 0.19972
047 0.25552 -0.22048
465 -0.44615 -0.91882
024 0.24540 -0.67408
127 1.17828 0.25025
343 1.27408 0.34516
699 0.98820 0.06191
369 1.28549 0.35647
303 0.36924 -0.55137
946 0.21101 -0.70815
417 0.86323 -0.06192
748 -0.32069 -0.27563
698 -0.34273 -0.29769
008 0.68189 0.72740
804 0.59117 0.63664
871 -0.26592 -0.22084
634 0.07233 0.11756
731 0.55899 0.60444
104 -0.16269 -0.11756
688 0.53991 0.06917
375 0.40092 -0.06917
439 -0.45736 -0.92342
.241 0.78500 0.31312
492 0.89637 0.42396
659 -0.36003 -0.82656
16l -0.13736 -0.60493
708 0.99251 0.51965
198 0.32242
29 43
2.10000%
2.00000%
FIRST FIVE HARMONIC CONTENT (%) RMS
4 5 6
0.00010 0.00009 0.00012 0.00016 0.00034
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2 24,
3 24,
4 24,
5 24,
6 24,
7 24,
8 24,
9 24,
10 24,
11 24,
12 24,
13 24,
14 24,
15 24,
16 24,
17 24,
18 24,
19 24,
20 24,
21 24,
22 24,
23 24,
24 24,
25 24,
26 24,
27 24,
28 24,
29 24,
30 24,
31 24,
32 24,
33 24,
34 24,
35 24,
36 24,
37 24,
38 24,
39 24,
40 24,
41 24,
42 24,
43 24,
44 24,
45 24,
46 24,
47 24,
48 24,
HARMONIC
PASSED
FILE 1028

999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999

DISTORTION SPECIFICATION

O O O O O O O OO OO OO OO OO0 OO0 oooo oo

.00019
.00020
.00024
.00020
.00019
.00019
.00020
.00016
.00019
.00021
.00023
.00015
.00013
.00015
.00018
.00016
.00014
.00010
.00011
.00014
.00014
.00011
.00010
.00026
.00024
.00023
.00026
.00026
.00026
.00026
.00024
.00010
.00010
.00009
.00016
.00010
.00011
.00009
.00009
.00018
.00015
.00015
.00013
.00017
.00017
.00015
.00014

O O O O O O O OO OO OO OO OO0 OO0 OOOOODODOOODIODIODIODIODIODOIOOOOOoOoooo oo

.00010
.00010
.00010
.00010
.00010
.00010
.00010
.00017
.00016
.00017
.00016
.00017
.00017
.00017
.00017
.00018
.00018
.00018
.00018
.00019
.00018
.00018
.00018
.00017
.00018
.00018
.00017
.00018
.00018
.00018
.00018
.00010
.00010
.00011
.00011
.00009
.00010
.00010
.00010
.00019
.00020
.00019
.00019
.00021
.00020
.00020
.00020

.00009
.00009
.00008
.00009
.00010
.00010
.00009
.00019
.00019
.00019
.00019
.00020
.00019
.00019
.00019
.00016
.00016
.00017
.00016
.00015
.00015
.00016
.00016
.00017
.00016
.00016
.00016
.00016
.00016
.00016
.00016
.00017
.00016
.00016
.00016
.00016
.00017
.00016
.00015
.00013
.00014
.00014
.00014
.00014
.00013
.00015
.00014

O O O O O O OO O OO OO OO OO0 O OO0 OIODODOOOOOIODODIODIODIODIOIOOOOOOoOoooo oo
O O O O O O OO O OO OO OO OO0 O OO0 IODODOOOIODODIODIODIODIODIODIOOIOOOOOOoOOoooo oo

(< 0.00120

.00011
.00013
.00012
.00013
.00012
.00012
.00012
.00014
.00014
.00015
.00017
.00016
.00014
.00015
.00016
.00016
.00016
.00017
.00016
.00017
.00017
.00017
.00017
.00020
.00020
.00020
.00020
.00019
.00019
.00020
.00019
.00013
.00013
.00013
.00014
.00013
.00014
.00013
.00013
.00013
.00013
.00013
.00013
.00013
.00013
.00014
.00014

5 )

O O O O O O OO O OO OO OO OO0 O OO0 IODODOOOIODODIODIODIODIODIODIOOIOOOOOOoOOoooo oo

.00015
.00016
.00016
.00015
.00016
.00016
.00015
.00012
.00011
.00010
.00010
.00011
.00011
.00011
.00011
.00012
.00012
.00011
.00011
.00011
.00011
.00011
.00011
.00009
.00008
.00008
.00009
.00008
.00008
.00008
.00008
.00014
.00013
.00014
.00013
.00014
.00013
.00014
.00014
.00008
.00007
.00008
.00008
.00008
.00008
.00008
.00008

MEAN :
WORST CASE CHN:

360

O O O O O O OO OO OO OO OO OO0 OO0 OOOOOOOIODIODODIODIODIODIODIODIOOOOOOOoOOoooo oo

.00034
.00036
.00037
.00035
.00035
.00034
.00034
.00037
.00038
.00039
.00040
.00037
.00035
.00036
.00038
.00038
.00037
.00037
.00036
.00038
.00038
.00036
.00036
.00044
.00043
.00043
.00043
.00043
.00044
.00044
.00043
.00032
.00032
.00032
.00035
.00032
.00033
.00032
.00032
.00035
.00034
.00034
.00032
.00035
.00034
.00034
.00034
.00037

25
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ANALYSIS PHASE 0.1
TEST FREQ

CHAN

(HZ)

WORST CASE CHN:

PHASE SIMILARITY SPECIFICATION ( < 0.100 DEG

PASSED

SIMILARITY
(DEGREE)

25

)

TEST 24 Gain, THD, Sim X34,

2mS, 25Hz

SIGNAL TYPE SINE 25.000000 50.476589 0.000000 8

FILE 1029
File Date:

Sampling Rate:

Feb/01/08

Preamp Gain: 30 dB

Time:

ANALYSIS GAIN 6.0 3.0
INPUT PEAK AMPLITUDE IS

CHAN

=
(@]

O J o U w N

10
11
12
13
14
15
16

17
18
19
20
21
22
23
24

25
26
27

TEST PEAK AMPLITUDE ACCURACY
FREQ ( mv ) (%)
24.999 48.410 -4.09462
24.999 48.218 -4.47526
24.999 48.067 -4.77310
24.999 48.105 -4.69875
24.999 47.613 -5.67364
24.999 48.238 -4.43430
24.999 48.034 -4.83809
24.999 48.567 -3.78238
24.999 48.660 -3.59796
24.999 49.018 -2.89010
24.999 48.791 -3.33907
24.999 48.682 -3.55571
24.999 48.632 -3.65468
24.999 48.667 -3.58450
24.999 48.343 -4.22613
24.999 48.679 -3.56210
24.999 48.640 -3.63887
24.999 48.578 -3.76158
24.999 48.743 -3.43389
24.999 48.420 -4.07532
24.999 48.329 -4.25380
24.999 48.515 -3.88686
24.999 48.415 -4.08350
24.999 48.106 -4.69595
24.999 48.224 -4.46234
24.999 49.391 -2.15105
24.999 49.007 -2.91122

2000 psec

15:00:10

Record Length:
Acquisition Filters:

50.477 mV

4.096 sec Delay: 48 ms
OUT OUT

SIMILARITY
(%)
0.51606
0.11712
-0.19504
-0.11712
-1.13888
0.16005
-0.26316
0.84332

-0.02557
0.70852
0.24291
0.01825

-0.08439

-0.01162

-0.67702
0.01162

0.35641
0.22861
0.56989
-0.09814
-0.28401
0.09813
-0.10666
-0.74450

-1.15058
1.24083
0.45432
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28 24.999 49.027
29 24.999 48.954
30 24.999 48.397
31 24.999 48.198
32 24.999 48.617
33 24.999 48.734
34 24.999 47.899
35 24.999 48.302
36 24.999 48.491
37 24.999 48.277
38 24.999 48.098
39 24.999 48.375
40 24.999 48.571
41 24.999 50.028
42 24.999 49.550
43 24.999 49.489
44 24.999 49.694
45 24.999 50.292
46 24.999 49.287
47 24.999 49.675
48 24.999 50.312
MEAN : 48.695

WORST CASE CHN:

GAIN ACCURACY SPECIFICATION ( <
PASSED

GAIN SIMILARITY SPECIFICATION (
PASSED

6.

.87232
.01604
.11983
.51433
.68458

.45300
.10626
.30909
.93440
.35725
.71158
.16308
.77542

.88843
.83503
.95702
.54944
.36569
.35700
.58829
.32705
.52958
5
00000%

3.00000%

ANALYSIS HARMONIC DISTORTION 4 0.003
FIRST FIVE HARMONIC CONTENT (%)

CHAN

TOTAL (%)

=
O O WO WO JOOoOO Ulo O woNOoOF O

=

.00094

.00096

.00095

.00097

.00096

.00097

.00096

.00096

.00149

FREQ
24.999

FNDMTL

24.999

24.999

24.999

24.999

24.999

24.999

24.999

24.999

24.999

2

.00037

.00036

.00037

.00042

.00040

.00038

.00035

.00038

.00094

.00094

0.00051

0.00050

0.00047

0.00048

0.00048

0.00052

0.00050

0.00047

0.00079

0.00076

4
0.00037

0.00043

0.00042

0.00042

0.00042

0.00042

0.00041

0.00041

0.00065

0.00066

0.49456
0.34586
-0.79619
-1.20436
-0.34586

0.81773
-0.90866
-0.07623

0.31503
-0.12652
-0.49653

0.07623

0.48104

0.69129
-0.27040
-0.39434

0.01974

1.22236
-0.80070
-0.01973

1.26161

48

.00060

.00060

.00061

.00060

.00060

.00060

.00062

.00063

.00055

.00055

RMS

362

© 2017 Geometrics, Inc. All rights reserved.




363

GeoEel / P-Cable Operator's Manual

0.

11

0.

12

0.

13

0.

14

0.

15

0.

16

0.

17

0.

18

0.

19

0.

20

0.

21

0.

22

0.

23

0.

24

0.

25

0.

26

0.

27

0.

28

0.

29

0.

30

0.

31

0.

32

0.

33

0.

34

0.

35

0.

36

0.

00148
24.999
00151
24.999
00153
24.999
00147
24.999
00146
24.999
00146
24.999
00147
24.999
00124
24.999
00122
24.999
00120
24.999
00120
24.999
00120
24.999
00121
24.999
00121
24.999
00119
24.999
00111
24.999
00114
24.999
00114
24.999
00114
24.999
00113
24.999
00108
24.999
00110
24.999
00109
24.999
00125
24.999
00126
24.999
00129
24.999
00137

.00098

.00101

.00093

.00090

.00091

.00093

.00064

.00058

.00056

.00055

.00055

.00059

.00056

.00055

.00079

.00082

.00083

.00083

.00081

.00076

.00078

.00076

.00050

.00057

.00056

.00068

.00078

.00080

.00078

.00078

.00080

.00077

.00038

.00039

.00037

.00040

.00038

.00037

.00037

.00036

.00032

.00033

.00033

.00031

.00033

.00032

.00031

.00032

.00052

.00048

.00050

.00056

.00064

.00063

.00064

.00064

.00063

.00063

.00067

.00068

.00067

.00067

.00067

.00067

.00067

.00065

.00036

.00036

.00036

.00036

.00037

.00035

.00035

.00034

.00090

.00092

.00093

.00094

.00054

.00054

.00054

.00053

.00053

.00053

.00074

.00074

.00074

.00073

.00075

.00074

.00075

.00075

.00062

.00061

.00061

.00061

.00062

.00061

.00062

.00064

.00048

.00044

.00047

.00046
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37 24.999 0.00057 0.00049 0.00092 0.00045

0.00127
38 24.999 0.00056 0.00050 0.00092 0.00048
0.00128
39 24.999 0.00054 0.00050 0.00093 0.00047
0.00128
40 24.999 0.00061 0.00050 0.00093 0.00044
0.00129
41 24.999 0.00058 0.00100 0.00057 0.00038
0.00134
42 24.999 0.00060 0.00100 0.00055 0.00039
0.00135
43 24.999 0.00060 0.00097 0.00056 0.00039
0.00133
44 24.999 0.00059 0.00100 0.00058 0.00039
0.00135
45 24.999 0.00060 0.00102 0.00056 0.00040
0.00137
46 24.999 0.00059 0.00097 0.00056 0.00038
0.00132
47 24.999 0.00059 0.00102 0.00055 0.00040
0.00136
48 24.999 0.00060 0.00098 0.00055 0.00038
0.00133
MEAN: 0.00123
WORST CASE CHN: 12
HARMONIC DISTORTION SPECIFICATION ( < 0.00300 % )
PASSED
FILE 1029
ANALYSIS PHASE 0.1
CHAN TEST FREQ SIMILARITY
(HZ) (DEGREE)
WORST CASE CHN: 12
PHASE SIMILARITY SPECIFICATION ( < 0.100 DEG )
PASSED
TEST RESULT ALL TESTS
PASSED

TOTAL TIME: 348 SECONDS (327+21)

5.6.7 Noise Test
(From Survey Log, see example in Appendix).
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Noise Test (File Number: 1)

Survey: Sivulliq
Line: 1200E
Date: 02/01/2008
Time: 15:30:25.15
Channel 001
Preamp (dB) 030
Noise (uBar) 0.68
007
030
0.39
013
030
0.74
019
030
0.55
025
030
0.57
031
030
1.05
037
030
0.78
043
030
0.49

002
030
0.65
008
030
0.52
014
030
0.88
020
030
0.81
026
030
0.58
032
030
0.51
038
030
0.71
044
030
0.58

Average Noise RMS: 0.75 pBar

003
030
0.85
009
030
0.69
015
030
1.10
021
030
0.75
027
030
0.55
033
030
0.62
039
030
0.98
045
030
0.50

004
030
0.84
010
030
0.64
016
030
1.31
022
030
0.79
028
030
0.79
034
030
0.58
040
030
1.19
046
030
0.74

005
030
0.81
011
030
0.61
017
030
0.99
023
030
0.66
029
030
0.52
035
030
0.50
041
030
0.64
047
030
0.97

006
030
0.98
012
030
0.68
018
030
1.25
024
030
0.89
030
030
0.84
036
030
0.68
042
030
0.63
048
030
0.74
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5.6.8 Leakage Report
Geometrics
Lealkage Report
Swrvey: Test_Survey
Line 2393
MNumber:
Date: 02/01/2008
Titne: 15:06:48.54
Leakage Test
Values (kOhms):
Channel: Chl Ch?2 Ch3 Ch4 Chs Ch6 Ch?7 Chs§
R (kOlm): | 120000 120000 10327 4 10467 6 548955 120000 76540 90121
Result: Passed Passed Passed Passed Passed Passed Passed Passed
Channel: Ch? Ch 10 Chll Ch12 Ch13 Ch 14 Ch 15 Ch 16
R (kOlan): | 120000 120000 120000 120000 120000 120000 120000 120000
Result: Passed Passed Passed Passed Passed Passed Passed Passed
Channel: Ch17 Ch 18 Ch19 Ch 20 Ch2l Ch22 Ch23 Ch24
R (kOlm): | 95488 120000 120000 120000 9309 4 111501 112359 7631.5
Result: Pazzed Pazzed Passzed Paszed Passed Passed Passed Passed
Channel: Ch 25 Ch 26 Ch7 Ch 28 Ch 29 Ch 30 Ch3l Ch 32
R (kOlm}): | 76623 12000.0 12000.0 12000.0 12000.0 87609 120000 120000
Result: Passed Passed Passed Passed Passed Passed Passed Passed
Channel: Ch33 Ch 34 Ch3s Ch 36 Ch37 Ch38 Ch 39 Ch 40
R (kOlmy): | 120000 26592 120000 120000 81278 120000 120000 106822
Result: Passed Passed Passed Passed Passed Passed Passed Passed
Channel: Ch4l Ch 42 Ch 43 Ch 44 Ch 45 Ch 46 Chd47 Ch 48
R (kOlm): | 98538 94731 T067 6 120000 BI62.6 85849 71711 120000
Result: Passed Passed Passed Passed Passed Passed Passed Passed

Table A7: Example leakage test report.
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5.6.9

5.7

Capacitance Report

Geometrics
Capacitance Report

Survey: Test_Survey
Line 2393
Humber:

Doate: 12/05/2007
Timne: 18:25:20.80

Capacitance Test

Values (nF):

Channel: Chl Ch2 Ch3 Chd Chs Ch6 Ch7 Chs
Cap (nF): 116.10 116.88 117.58 118.50 119.44 118.58 117.85 12087
Result: -9.30 -B.65 -3.14 =742 -6.68 -7.36 -7.93 -5.57
Channel: Ch9 Ch 10 Chll Ch12 Ch13 Ch 14 Ch 15 Ch 16
Cap (uF): 126,62 12470 12217 12089 12438 121.60 121.30 124.09
Result: -1.08 -2.57 -4.56 -5.56 -2.83 -5.00 -5.24 -3.06
Channel: Ch17 Ch 18 Ch 19 Ch 20 Ch2l Ch22 Ch 23 Ch 24
Cap (nF): 11543 116.05 11672 118.07 11748 113.58 120,08 11979
Result: -9.82 -9.34 -8.81 176 -2.21 T35 -6.19 -6.42
Channel: Ch 25 Ch 26 Ch27 Ch 28 Ch29 Ch 30 Ch 31 Ch32
Cap (nF): 12007 120775 12096 121.82 115.90 122,28 12285 124 28
Result: -65.19 -5.66 -5.50 -4.83 -6.33 -4.47 -4.02 -2.91
Channel: Ch 33 Ch34 Ch 35 Ch 36 Ch37 Ch 38 Ch 39 Ch 40
Cap (nF): 117.56 121.1% 12143 12049 120.27 120.54 12277 121.60
Result: -3.16 -5.32 -5.14 -5.87 -6.04 -5.83 -4.08 -5.00
Channel: Ch 41 Ch42 Ch 43 Ch 44 Ch45 Ch 46 Ch 47 Ch48
Cap (nF): 12558 127.15 141.33 133.36 13549 142 46 141.60 14326
Result: -1.8% -0.67 1041 419 5.86 11.30 10,63 11.92

Table A8: Example capacitance test report.

2D Deployment

As Streamers go, the GeoEel is relatively easy to deploy, owing to its small diameter and light weight.
However, deployment is very important and the quality of the deployment can affect the quality of the
data. Careless deployment can also cause loss of or damage to the Streamer. Keeping to the
following guidelines will help ensure the safety of the Streamer and the quality of the data.
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5.71 Streamer Assembly

Assembling the Streamer is simple, but each is unique in terms of number of channels, number of
sections and combination of sections. You may or may not have Stretch or Vibration Isolation
Sections, for instance. If you do have these, you may choose to install them at the inboard end, the
outboard end, or at both ends of the Streamer. Typically, a Streamer consists, from front to back, of

® Deck Cable (inboard end connects to Deck Unit)

® Repeater (if necessary)

® Tow Cable

® Vibration Isolation Section (optional)

® Stretch Section (optional)

® Digitizer and Active Section (one of each for each 8 channels)
® Stretch Section (optional)

® Vibration Isolation Section (optional)

¢ Tail swivel

® Tail buoy

The Deck Cable will connect either directly to the Tow Cable on the winch or to a slip-ring. If the
former, you should institute a procedure to preclude winch operation while the Deck Cable is
connected to the Tow Cable to prevent damaging them.

Either a Digitizer or a Repeater is required at least every 100m along the Streamer. If a Repeater(s) is
required, it will be somewhere inboard of the first Digitizer. For instance, if you have a 25m Deck
Cable, a 70m Tow Cable, and a 25m Stretch Section, you will need a Repeater between the Tow Cable
and the Stretch Section. If you have a 25m Deck Cable, a 100m Tow Cable, and a 25m Stretch
Section, you will need two Repeaters: one between the Deck and Tow Cables, and one between the
Tow Cable and Stretch Section.

If you have Vibration Isolation and/or Stretch Sections, these are generally installed between the Tow
Cable and the first Digitizer, and between the last Active Section and the Tail Piece or Tail Swivel.
Generally you have either a Stretch or a Vibration Section, not both; however, Stretch Sections do not
have bird coils in them and a lead Vibration Isolation Section is often desired so that the first bird can
be installed well ahead of the first Active Section. The lead bird commonly has to do the most work to
keep the inboard end of the Streamer at the desired depth, and the large wing angles that are often
required can put a substantial amount of noise into the Streamer. Having the lead bird far from the
hydrophones is therefore desirable, and a short Vibration Isolation Section makes this possible.

If you only have a single Stretch Section, it should be installed at the inboard end of the Streamer; this
is where the effect of heave is the greatest.

Finally, the Tail Piece or Tail Swivel is connected to the outboard end of the Streamer, to which the tail
buoy is secured. You should use a sufficient length of rope such that the tail buoy does not lift the
outboard end of the Streamer higher than the desired tow depth.
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5.7.2

Connecting Sections Together

Connecting the sections together properly is critical. The Deck Cable, Tow Cable, Repeaters,
Vibration Isolation Sections and Stretch Sections are male on one end and female on the other; hence
they can only be connected one way. By contrast, Active Sections are hermaphroditic; either end can
be inboard. Note, however, that some Active Sections may have only a single bird coil near one of the
ends, so you should be mindful of where you want your birds to be before you connect these sections.
The location of the bird coil in a liquid section can be ascertained by finding the three red spacers; see
below.

Bird Coil

Figure A103: Red spacers and bird coil.

Solid Active Sections include a bird coil at each end, and these are marked by black band:

Figure A104: Location of bird coil in solid section, as indicated by black band.
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Note: Digitizers are physically hermaphroditic, but not electronically so. Even though the
connectors on either end of the module are identical, the knurled bulkhead must be inboard. If

it is not, neither that Digitizer nor any modules outboard of it will be seen by the CNT-2
Controller. See photograph below for proper Digitizer orientation.

Knured
bulkhead

+4——To vessel

Figure A105: Digitizer configuration.

Before connecting components together, inspect to make sure that the O-rings are in-place. Only the

male connectors have O-rings, and they are on the inside of the barrel. There is only one O-ring per
connection:
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Figure A106: Location of O-ring in connector.

Make sure the connector is clean and dry. If necessary, flush with distilled water and dry with canned
air. Also, inspect for any bent pins, and if necessary, straighten with a pair of small needle-nosed
pliers.

Note: With liquid sections, over time, a small amount of silicone oil may seep into the connector,
especially on sections that have been overfilled. This may also be residual oil that seeped into
the recesses of the connector during the original filling process. This is normal; if you remove
the cap and find the connector damp, simply blow out the excess silicone oil with canned air.
Getting the pins absolutely dry is not necessary; the pins and sockets will still make electrical
contact.

Note: Contact cleaner is not recommended, as it tends to dry out the O-rings and the rubber
seat (blue material inside connector). If contact cleaner must be used, use one of the pointed
wooden sticks in the repair kit to gently remove the O-ring first. Flush the connector with
distilled water, re-grease the O-ring lightly with silicone grease, and reassemble. O-rings
should be checked and re-greased periodically. After greasing, remove any excess with a Q-tip.

To connect,

1) Align the connector keys and slots:
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Figure A107: Connector alignment.
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2) Twist the barrel clockwise until the red indicator on the male connector is no longer visible:
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Figure A108: Making a connection.

3) Use the soft-jawed pliers to tighten:
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Figure A109: Securing a connection with sofi-jawed pliers.
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4) Wrap tightly with black electrical tape or silver Streamer tape to prevent loosening:

376
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Figure A110: Applying tape to connector to prevent loosening.

5) Follow with three or four wraps of brown friction (“bulldog”) tape:
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Figure A111: Applying friction tape over electrical tape on connector.
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5.7.3

6) Terminate friction tape by one of the methods described in the Appendix.

Note: For best results, be sure to wrap very tightly and with no gaps. The friction tape is self-
vulcanizing; if wrapped tightly, it will fuse to itself over time.

Note: This process applies to all connections between all components of the system.

Installing Streamer Birds and Bird Collars

Each Active and Vibration Isolation Section contains at least a single bird coil at one end. It can be
found by looking for the three red spacers in a liquid section, or a black band on a solid section. Before
you can install a Streamer bird, you must install the bird collars. Although birds are made by different
manufacturers (ION Geophysical, Concord, Western Geco), the collar and the means of attachment
are very similar. In the discussion below, the birds and collars used are provided by ION Geophysical
(formerly Digicourse) Model 5010.

Each bird requires two sets of inner and outer collars. A single set is shown below.

Figure A112: Inner (left) and outer (right) bird collars.

Each collar in turn consists of two pieces, joined together by four screws:
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Figure A113: Disassembled bird collars.
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Figure A114: Assembled bird collars (complete set).

The inner collars are generally made of plastic and mount directly to the Streamer. The outer collars
are made of metal, fit around the inner collars, and attach to the bird. You should refer to the mounting
mstructions provided with your bird for details, but some helpful hints follow:

The bird must be mounted such that the coil in the bird is adjacent to the coil in the Streamer, as shown
below. This alignment does not have to be perfect; a few cm either way is OK..

1) First, estimate the placement of the collars. Install /2 of an outer collar on the front and back of the
bird, lay %2 of an inner collar in the outer collars, and then position the bird so that the coils line up:
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Figure A115: Aligning bird coils on liquid-filled section (only front collar is pictured here).

Figure A116: Aligning bird coils on solid section (only front collar is pictured here).

2) Mark the center point of the inboard and outboard collars on the Streamer.
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3) Using about 50% overlap, and starting at the inboard end, apply 2-3 layers of friction tape in a band
about four inches wide, centered on the marks you have made, for each collar:

e

Figure A117: Installing friction tape as part of collar installation.

4) Secure an inner collar to the approximate center of the inboard band of friction tape (which will
attach to the front of the bird). The two halves of the collar should meet, but the collar should fit
tight enough to the Streamer that it cannot slide or rotate. Adjust the amount of friction tape if

necessary.

© 2017 Geometrics, Inc. All rights reserved.



Appendices| 384

Figure A118: Bird collar installed.

Note: It is very important that the two halves of the collar come together completely; otherwise
the outer collar may not be free to rotate on the inner collar, and this is essential for proper
bird function. Do not over-tighten the screws or the collar may crack.

5) Using 100% overlap, apply 4-5 turns of friction tape to the Streamer immediately aft of the collar.
The will be further insurance against its sliding:

Figure A119: Installing friction tape behind bird collar to prevent sliding.
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6) Secure by one of the methods demonstrated in the Appendix.

7) Place the bird so that the outer collar on the bird fits in the inner collar on the Streamer:

Figure A120: Aligning installed inboard collar to assist alignment of outboard collars.

8) Now position the outboard inner collar on the Streamer so that it lines up with the outboard outer
collar on the bird:
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Figure A121: Outboard inner collar aligned with outer collar and ready for installation.

9) Install the outboard inner collar in the same fashion as before.

10) Install outer collars on inner collars:

Figure A122: Complete set of collars installed on streamer.

Note: The round end of the key slot should always be toward the inboard end of the Streamer.

11) Install bird and bird float according to instructions provided by manufacturer:
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574

Figure A123: Complete bird and bird float installation.

Again — the absolute positions of the collars is not critical; the coils do not need to line up perfectly.
What matters most is that the collars are the right distance apart. The reason for this should become
obvious when you install the birds.

Note: Before deploying the Streamer, it is highly recommended that you flap the wings on the
installed birds to confirm functionality. Follow the instructions in the bird manual.

Note: The wing angle on the birds should be neutral or positive during deployment. If it is
negative, the Streamer will want to dive during deployment.

Installing Digitzer Floats

The Digitizer weighs approximately 520g (1.1 Ib) in water. Even if you have a bird mounted nearby, it
is often desirable to offset this weight. The addition of the float will make the Digitizer neutral in salt
water.

The float should fit snugly to the Digitizer, but apply a layer or two of friction tape if necessary. Secure
at either end with zip ties, followed by a tight wrap of black electrical tape. The tape is important; it
will prevent the sharp point of the zip tie from damaging the Streamer while on the winch.
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Figure A124: Digitizer float secured to Streamer with tie wraps.

Figure A125: Tape applied over tie wraps to protect Streamer.
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Finish up with friction tape to prevent unraveling. Secure by one of the methods demonstrated in the
Appendix.

5.7.5 Using the Digitizer Clamp

The Digitizer Clamp was designed to allow changing out components while the rest of the system
remains in the water under tow. It was designed to attached to Digitizers only. To use the Digitizer
Clamp,

1. Retrieve the Streamer until the first Digitizer aft of the component to be replaced comes on board.

2. Attach the clamp to the Digitizer as shown in the figure below. DO NOT attach the clamp to a
GeoEel Streamer or a Repeater. DAMAGE WILL RESULT.

Figure A126: Digitizer Clamp.
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3. Close the clamp and tighten the nuts. Attach shackles to the two forward tabs as shown in the
figure below. Tie off connecting wires, ropes or chains at approximately the same length to keep

the clamp in line with the Streamer.

Figure A127: Digitizer Clamp installed.

4. With the clamp closed and tied off securely, slowly allow the clamp to take the tension of the
Streamer left in the water until that on deck no longer has tension on it.

5. Remove and replace the suspect component.
6. Pull in the on-deck portion of the system until the tension is taken off of the clamp.

7. Remove the clamp from the Digitizer and redeploy.

5.7.6 Terminating Friction Tape to Prevent Unraveling
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5.7.6.1

"Tie-off" Method

This is the most commonly-used method of terminating friction tape.

After wrapping, leave a 4-5 inch “tail”. Tear it in half longitudinally, and rub the two resultant pieces
between your palms:

Figure A128: Preparing fiiction tape for tie-off.

Wrap the resulting “strings” around the Streamer and tie securely:
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Figure A129: Tying off friction tape.

Figure A130: Tied off friction tape.
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5.7.6.2 "Pull-through" Method

The following is a very robust method of securing friction tape.

1) Loop and attach a zip tie to a screwdriver, nail, welding rod, etc. as pictured below.

Figure A131: Simple tool fashioned out of welding rod and tie wrap.
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2) After three or four wraps of tape, place the loop against the tape and wrap three times.

Figure A132: Wrapping friction tape over pull-tool.

394

3) Leave about four inches of extra tape, rub it between your palms, and put it through the loop.
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Figure A133: Friction tape "tail" ready to be pulled.
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4) Pull the loop through, and cut off the excess.

Figure A134: Preparing to pull friction tape through the loop..

Figure A135: Finish friction tape termination.
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5.8

5.8.1

P-Cable Deployment and Retrieval

Back Deck Procedure

System deployment is the most crucial aspect of a P-Cable survey. As with any marine seismic
system, it is during deployment and retrieval that system components are most likely to be damaged; as
such, great care must be taken to follow the correct procedures.

There are many ways to deploy paravanes, depending on the ship's configuration. Geometrics makes
no attempt to give instructions on vane deployment; it is assumed that paravane experts are on-board.
It is highly recommended that testing of the vanes alone, and then with the Cross Cable only (no Active
Sections), be done before attempting a full deployment of the system. Some items to keep in mind
before deploying:

® A slip-ring on the Signal Cable winch is highly recommended, as it will vastly simplify the
deployment process. If your Signal Cable winch does not have a slip-ring, be sure the Deck
Cable is disconnected from the Signal Cable before operating the Signal Cable winch. Failure
to do this will result in damage to the Deck Cable.

® The ship's through-the-water speed should be 2-3 knots during deployment.

® Prior to deployment, you should have some idea of the amount of paravane rope you will
ultimately need to let out to achieve optimum array shape. You may find that, during
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