1 SEISMIC EQUIPMENT - ENERGY SOURCE 

1.1 Western Pride Energy Source Parameters

Type
WGC Sleeve Gun

Number of Arrays
2 3D lines (Seq 001-147)

1 2D lines (Seq 148-152)

Number of Sub-Arrays
3 

Number Of Guns per Array
24 (8 per sub-array)

Pressure
2000 psi (( 150 psi)

Volume
2250 cu.in. 

Source Output
74.1 bar-m (peak to trough 3-128 Hz)

40.7 bar-m (0 to peak)

17.3:1 peak to bubble ratio

Gun Depth Monitoring
SSS OCM (Version 1.7 with Y2K patches)

Source depth
5 m (( 0.5 m)

Array Separation
50.0 m

Array width
12.0 m

Sub Array Separation 
6 m

Sub Array Length
15.1 m

Pop Interval
12.5 m flip flop 25.0 m per source array - 3D Lines

25 m single source - 2D lines

Gun Synchronisation
( 1.0 ms logged edited if error greater than (1.5 ms

Gun Synchronisation System
SSS OCM (Version 1.7 with Y2K patches)

Near field hydrophone
1 hydrophone for each sub array element

(6 per sub array)
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General Overview

Figure 7.2‑1 750 Cubic Inch Sub-array

The basic component of the sleeve gun array used on board the Western Pride is the 750 cubic inch sub-array. This sub-array is comprised of 8 individual guns configured into 6 signature tuning elements.  The vessel is equipped with eight low-pressure airgun sub-arrays.  Each sub-array handling system consists of an 800 metre string (hose bundle) terminated in a mini-bundle (active sub-array) supporting eight Sleeve Gun units.  Each sub-array is 15.1 meters in length.  With the current sub-array configuration, the vessel supports 64 active Sleeve Gun units, with the capability of adding 64 more.
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Figure 7.2‑3 Source Signature and Amplitude Spectrum for 2250 in3 Array at 5 m depth

1.2.1 Source layout

The following diagram illustrates the nominal source configuration during the survey.
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Figure 7.2‑4 Source Configuration

1.2.2 Compressors

The R/V Western Pride is equipped with 2 x 2725 SCFM Eureka/Ariel Compressors driven by Caterpillar 3516 diesel engines. Operating at 2000 PSI with approximately 7.5 seconds per pop cycle time, the vessel can support airgun arrays up to 6000 cubic inches.

1.2.3 The SSS Gun Controller/Synchronisation System

1.2.3.1 General Information

The Source Synchroniser System (SSS) is capable of controlling and monitoring up to 128 individual guns and synchronising of the firing of these guns to within 100 s.  It allows monitoring of gun performance criteria such as gun synchronisation, misfires, detection of autofires and double pops, and provides end-of-line reports containing information on system parameters and parameter changes, depth and pressure data, gun errors and gun performance summaries.

1.2.3.2 SSS Workstation

A Sun Sparc UNIX workstation runs all the SSS applications. Control and data information is exchanged with the GSM via a dedicated ethernet link. The workstation, together with addition X-terminals, provides X-windows based graphical user interfaces to control and monitor the system, and to perform extensive diagnostic utilities.

1.2.3.3 Gun Synchroniser Monitor (GSM)

The GSM is built around a VME chassis. It exchanges control and data information with the RACUs and passes this data to the workstation and to the navigation and seismic acquisition systems.

1.2.3.4 Remote Acquisition and Control Units (RACUs)

The RACUs contain the electronics that synchronise the guns and drive the gun solenoids. They are situated in the water, just aft of the bellhousing of the hose bundle and communicate with the shipboard electronics via a high-speed serial link. By positioning the RACUs in close proximity to the guns, fewer hose bundle wires are required and electrical leakage is minimised resulting in greater drive currents for the guns. Each RACU controls up to eight guns and each provide the following data on a shot-by-shot basis:

· Near field data samples (512 ms at 1 ms sampling)

· High resolution near field data samples (50 ms at 0.1 ms sampling)

· High resolution fire detect data samples (50 ms at 0.1 ms sampling)

· High resolution solenoid current data samples (50 ms at 0.1 ms sampling)

· Voltages and temperature within the RACU

· Up to eight depth or pressure values

1.2.3.5 Gun Pressure Monitoring

One LRS pressure indicator is installed on each mini-bundle (active sub-array). Accurate pressure readings are provided, via the sub-array RACU, to the SSS where the pressures are monitored and, if out of tolerance, flagged as bad. The gun pressures are also recorded on the Seismic User Header.

1.2.3.6 Gun Depth Monitoring

The depths of the sources are monitored using three LRS Depth Indicators (DIs) per sub-array. The DIs are situated on the sub array’s mini bundle, which is 1.0 m above the operating depth of the sleeve guns in the water, at offsets of +7.6, 0.0 and -7.5 m with respect to the centre of the sub-array. The depths are monitored by the SSS, which flags any depths out of tolerance, and are recorded on the Seismic User Header.
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