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Introduction

This document describes the testing and acceptance criteria that must be accomplished during the Structural Loading Test  (SLT) of the Thales Autonomous Underwater Vehicle (AUV).  This procedure covers the inspection and testing of lifting hardware and structural elements related directly to AUV.  It does not, however, include marine lifting appliances or any other shipboard equipment, which are the responsibility of the ship owners.

1.1 Objectives

To ensure that the AUV is:

1. Safe to operate

2. Maintained to a standard, which will ensure fitness for its designed purpose at all times.

3. Certified with the proper documentation, demonstrating the foregoing.

1.2 Responsibilities

Testing is to be observed and certified by a competent person of a qualified independent third party.  Lifting hardware, and structural components, shall be retested annually or after major structural repairs, alterations or changes.

Every person involved in performing these procedures has a responsibility to bring to the attention of the Thales HSE/QA Manager any inaccuracies, deficiencies, omissions or any other such errors contained in this procedure, which they feel may detract from the proper safe inspection and testing of lifting hardware.

1.3 Deliverables

Pre-load test examination results:

1. Visual inspection results / certification

2. Weld inspection results / certification

3. Qualifications of independent third party individual

Post-load test examination results:

1. Visual inspection results / certification

2. Weld inspection results / certification

3. Load test results / certification

4. Load cell equipment calibration certification

1.4 Applicable Standards and References

This document relies heavily on THALES GeoSolutions Document No. L3-ENG-007-ABZ.  Other relevant documentation includes, but is not limited to the following:

· SI 1998/ 2307 - THE LIFTING OPERATIONS AND LIFTING EQUIPMENT REGULATIONS 1998

· BS 6443 - METHOD FOR PENETRANT FLAW DETECTION.

· AODC 036 - THE INITIAL AND PERIODIC EXAMINATION TESTING AND CERTIFICATION OF ROV HANDLING SYSTEMS.

· IMCA CODE OF PRACTICE FOR THE SAFE AND EFFICIENT OPERATION OF REMOTELY OPERATED VEHICLES.

· LRS CODE FOR LIFTING APPLIANCE IN A MARINE ENVIRONMENT 1987

1.5 Certification

Every lifting hardware assembly tested or visually inspected by a qualified independent third party is to be issued with a certificate, which will include, as a minimum, the following information:

1. Unique certification identification number.

2. Description of lifting appliance / unit and serial / plant number.

3. Title of this procedure, procedure number, the revision number at current time of performing the test and relevant sections.

4. “Weights”.  Safe working load tare weight and gross weight where applicable.

5. Type of inspection or test and the loads applied.

6. Date of test or inspection performed.

7. Name of attending Test Engineer (printed).

8. Signature of attending Test Engineer.

9. Location test carried out, i.e. vessel or installation name.

General Load Testing Safety

· Do not stand below loads, keep hands clear of rigging as slack is taken up, avoid climbing on containers.  Never stand between loads and walls/bulkheads.

· When conducting load tests on board vessels at sea, suitable precautions are to be taken before commencing the test to ensure the stability of the ship and the adequacy of the supporting structure to bear the load.

· Measures are to be taken to ensure that the AUV can be controlled during the test and to avoid injury or damage which might occur in the event of failure under load.

· Lifting hardware is to be tested and thoroughly examined before being put to use for the first time or after any subsequent alteration or repair, which may affect its strength.

Onshore Load Test Procedure for AUV

Prior to the load testing, ensure the following:

1. All component parts shall be visually examined prior to the load test for flaws, cracks, deformation and signs of defective manufacture.

2. All welds in the load path on the AUV lifting frame shall be visually examined using dye or fluorescent penetrant methods in accordance with BS6443.

3. All preliminary tests necessary to ensure correct assembly and freedom of operation have been completed and the results found satisfactory.

To conduct the test:

1. Procure the correct amount of test weights (see Section 4).

2. Remove the Payload Pressure Vessel, Main Electronics Housing, and the Battery Packs.

3. Place the Live Load (see Section 4) test weights under the vehicle frame, resting on the lower shell of the vehicle.  

a. The weights should be located in such a manner as to ensure an evenly distributed test mass.

b. The weights must be secured to the drain holes, such that they do not move.

c. See Figure BLAH.

4. Secure the Dead Load (see Section 4) test weights to the base of the vehicle frame.

a. The weights should be located in such a manner as to ensure an evenly distributed test mass.

b. The weights must be secured to the vehicle frame, such that they do not move.

c. See Figure BLAH.

5. Take care when lifting the AUV.  Take up the slack slowly, making sure all personnel are a suitable distance from the lift, then lift the AUV and test weights 50-100mm off the ground and maintain the test load for five (5) minutes before gently lowering to the ground and releasing the test load.

6. During the test period, note any noticeable deformation to the frame and lifting attachments.

1.6 Post Load Test Examination

· Upon completion of the load test, remove the shells, and upper frame to visually examine the internal components for signs of flaws, cracks and plastic deformation.

· All welds on the AUV lifting weldment assembly shall be visually examined and the weld seams usually examined using dye penetrant in accordance with BS 3451.

1.7 Acceptance Criteria

· All visual examinations should reveal no damage or deformation or other evidence of failure.

· All weld inspections should reveal no cracks, flaws or signs of deformation, which may render the structure unsuitable for use.

· All welds inspected with dye penetrant inspection methods should reveal no flaw indications of any nature.

· Identification numbers to be secured on the AUV frame assemblies and shells.

· Total Live and Dead Load Applied

· Identification Number

· Date of Test

Load Test Weight Description

For an ROV system, a test similar to the following would be applied:

____________________________________________________________________________________________

For systems operating in sea states greater than “beaufort 5”, the test loads have to be increased by a factor given in the LRS code.

BEAUFORT 6 SEA STATE = F/1.7 M= 1.218

FUNCTION LOAD TEST

1.25 
x 
SWL

(1.25 
x
SWL
x
1.218)

STATIC LOAD TEST


1.50   
x  
SWL

(1.50
x
SWL
x
1.218)

DYNAMIC LOAD TEST

1.10   
x 
SWL

(1.10
x
SWL
x
1.218)

Determine maximum required SWL of the crane by the gross weight of the vehicle plus garage / TMS or any other accessories using a calibrated load cell and record the weights on the certification to establish the required SWL.  

All load tests carried out using suitable hard weights or a suitable water bag.  All test loads should be applied or held for a period of five (5) minutes.

____________________________________________________________________________________________

For the AUV system, consider following:

· The dry weight of the AUV, fully fitted with sensors, payloads, and battery systems is:

1150 lbs

· The weight of the AUV, fully fitted with sensors, payloads, battery systems and filled with water is:

1600 lbs

As such, the prescribed Dead Load and Live Load are as follows:

· The Actual Dead Load of the AUV, corresponds to the fixed weight of the system:

1150 lbs

· The Actual Live Load of the AUV, corresponds to the additional water weight in the system:

1600 lbs  –  1150 lbs

450 lbs

We will assign a multiplier of 1.3 for dead loads and 1.7 for live loads.  We will further add the dynamic multiplier prescribed above for BEAUFORT 6 SEA STATE = F/1.7 M = 1.218

The total weights, which must be applied to the AUV are as follows:

 Live Load:
450 lbs
x
1.7
x
1.218

=
 932 lbs
 Dead Load:
1150 lbs
x
1.3
x
1.218

=
1821 lbs
Note:  The Dead Load refers to the total dry weight of the vehicle, therefore, once the three (3) Battery Packs (86 lbs ea), the Main Electronics Housing (93 lbs), and the Payload Pressure Vessel (102 lbs) have been removed, a total of (1820 lbs – 453 lbs) 1367 lbs must be added—such that the total Dead Load is 1821lbs.

____________________________________________________________________________________________

For the purposes of an annual quality assurance check, we would consider a less conservative multiplier.  For this, less conservative case, the total weights, which must be applied to the vehicle are as follows:

 Live Load:
450 lbs
x
1.3
x
1.218

=
712.5 lbs
 Dead Load:
1150 lbs
x
1.1
x
1.218

=
1541 lbs
Note:  The Dead Load refers to the total dry weight of the vehicle, therefore, once the three (3) Battery Packs (86 lbs ea), the Main Electronics Housing (93 lbs), and the Payload Pressure Vessel (102 lbs) have been removed, a total of (1541 lbs – 453 lbs) 1088 lbs must be added—such that the total Dead Load is 1541lbs.

____________________________________________________________________________________________

For the purposes of a one-time internal quality assurance, on the initial article, it is prudent to consider a more conservative figure.  We would consider a more typical dynamic multiplier of 2, rather than the 1.218 prescribed above.  For this, more conservative case, the total weights, which must be applied to the vehicle are as follows:

 Live Load:
450 lbs
x
1.7
x
2

=
1530 lbs
 Dead Load:
1150 lbs
x
1.3
x
2

=
2990 lbs
Note:  The Dead Load refers to the total dry weight of the vehicle, therefore, once the three (3) Battery Packs (86 lbs ea), the Main Electronics Housing (93 lbs), and the Payload Pressure Vessel (102 lbs) have been removed, a total of (2990 lbs – 453 lbs) 2537 lbs must be added—such that the total Dead Load is 2990lbs.
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