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1. Item Name:
 INCLINATION EXPERIMENT; PERFORMANCE OF

2. Scope of Work:
2.1  Location: Throughout ship 

2.2  Identification : N/A

2.3  Intent: Prepare for, conduct and report data from the ship’s Inclining Experiment.

3. Work Description:
3.1  Obtain from the government, if not already available, the following plans and data: Lines of plan; Curves of Form (or hydrostatic data); General Arrangement Plan, holds and inner bottoms; Outboard and Inboard Profiles; Midship Section; Capacity Plan; Tank Sounding Tables; Draft Mark Locations; Stability Booklet; and Docking Drawing with keel profile and draft mark corrections (if available).
3.2  Survey the vessel to be inclined. The survey must be done to determine general condition of the vessel (if undergoing construction or overhaul); number and location of tanks, full or slack; mooring arrangements; anticipated list and trim; test weights needed; location and number of pendulums; location of central control station for conduct of the test. Effect liaison with the shipyard (in the case of new construction or major overhaul) or the ship’s force to establish a tentative test date, subject to weather conditions, preparation of the ship, and availability of the US Coast Guard Marine Safety Center (MSC). Use reference 5.2 as a basis for the items to be noted during the survey.

3.3  Prepare a preliminary Stability Test Procedure as required by reference 5.2. Conduct a meeting with shipyard and/or ship’s force personnel to coordinate the preparation of the vessel for inclining, and to finalize the Stability Test Procedure. Items to be discussed and agreed upon should include condition of tanks, mooring arrangement, work being done prior to inclining, weather contingencies, arrangement of weights, location of pendulums, taking and recording draft marks, taking and recording data during inclining, communications during inclining between personnel. 

3.4  Prepare written notification to the MSC (via the COTR) at least two (2) weeks prior to the test. Submit the Stability Test Procedure to the MSC for review and approval. The notification must include, at a minimum, the following:

3.4.1  Details of notification - identification of vessel by name and shipyard hull number; date, time, and location of test; inclining weight data (type, amount, certification of weights, method of handling weights, anticipated maximum angle of heel);

3.4.2  Pendulums - approximate location and length

3.4.3  Approximate trim

3.4.4  Condition of tanks

3.4.5  Estimated weights to deduct, to complete, and to relocate in order to bring the vessel to light ship condition;

3.4.6  Detailed description of any computer software to be used in calculation during inclining;

CHECK POINT - (Notification of Inclining Experiment)
3.4.7  Submit two copies of the notification of inclining experiment and the Stability Test Procedure to the COTR. Ensure all data required by Annex 1 to reference 5.2 are included.
3.5  Survey the vessel the day before the inclining test is scheduled to take place. The survey should be performed in order to ensure that the vessel is ready to be inclined, and must take note that: compartments are open, clean, and gas free; tanks are well-ventilated and gas free; movable items are secured in place and their position documented; pendulums are in place; weights are on board; crane or rails are in place for moving weights; necessary plans and recording equipment are onboard for use during the test; weather conditions are favorable for the test. Notify the COTR that the vessel is ready in all respects for inclining, or recommend changes that must be accomplished prior to inclining. If necessary, conduct a dry run of the inclining experiment, with personnel in place and mock readings being taken, to ensure that all arrangements are sufficient for the test.

CHECK POINT - (Readiness for Inclining Experiment)
3.5.1  Submit one copy of a report stating the readiness of the vessel to be inclined to the COTR.
3.6  Conduct the inclining experiment. Refer to reference 5.2 for additional guidance. Ensure the MSC representative is present during the experiment. 

3.6.1  Install two (2) temporary padeyes on the stem and stern at the centerline and close to the waterline to facilitate mooring with no strain on the lines. Use reference 5.2 as a guide for mooring the vessel. Remove the temporary padeyes after successful completion of the test.

3.6.2  Provide an outboard-motor-powered boat to measure freeboard and take draft readings. Take freeboard and/or draft readings, take specific gravity readings of the flotation water, and check the conditions of the mooring lines to ensure they are slack. 

3.6.3  Measure the pendulum lengths. Mark the initial position of the weights on deck. Check that all personnel are in place and communications are established.

3.6.4  When all arrangements are satisfactory, take initial readings. Move the weights to each pre-determined position and record data. Ensure that pendulums have come to rest after movement before taking readings. Each pendulum station should report to central control that their pendulum has stopped. Take all readings as quickly as possible to minimize the possibility of changes in the environment effecting the test.

3.6.5  Prepare an incline plot as per reference 5.2. If a straight line plot is obtained, the test may be considered satisfactory. If any data point(s) result in other than a straight line plot, explanation must be made or the data point rechecked. When all data points are considered satisfactory, the test is successfully complete. Ensure that the data sheets are initialed by the person conducting the test and the MSC representative, indicating their concurrence and approval of the data. Notify the COTR immediately via voice means that the test has been successfully completed. Follow-up with written notification on the next business day.

CHECK POINT - (Notification of Completion of Inclining Experiment)

3.6.5.1  Notify the COTR by voice means that the inclining experiment is complete. Submit one copy of a report stating the completion of the inclining experiment to the COTR.
3.7  Calculate the results of the inclining experiment. Use Appendix X3 of reference 5.2 for sample data sheets. Computer program output may be used in lieu of hand-written data sheets, so long as the content and appearance of the output is consistent with the forma of Appendices X2 and X3 of reference 5.2. Submit three (3) copies of the inclining experiment results to the MSC, along with one (1) copy of the data. Submit a file copy of the inclining experiment report and the data to the COTR.

CHECK POINT - (Results of Inclining Experiment)
3.7.1  Submit the inclining experiment report and data to the MSC and COTR.
3.8  Upon approval of the inclining experiment, modify the ship’s Trim and Stability Booklet, or develop a new Stability Booklet if one has not been previously developed. Submit the Stability Booklet to the COTR.

CHECK POINT - (Stability Booklet)


3.8.1  Submit the Stability Booklet to the COTR.

4. Performance Criteria/Deliverables:
4.1  Receipt of Notification of Inclining Experiment (paragraph 3.4.7).

4.2  Receipt of Readiness for Inclining Experiment (paragraph 3.5.1).

4.3  Receipt of Notification of Completion of Inclining Experiment (paragraph 3.6.5.1).

4.4  Receipt of Calculated Results of Inclining Experiment (paragraph 3.7.1).

4.5  Receipt of Stability Booklet (paragraph 3.8.1)

5. References:
5.1  US Coast Guard Navigation and Vessel Inspection Circular No. 17-91

5.2  ASTM Specification F 1321-92, “Standard Guide for Conducting a Stability Test (Lightweight Survey and Inclining Experiment) to Determine the Light Ship Displacement and Centers of Gravity of a Vessel”

6. Notes: 


6.1  The foregoing paragraphs are intended to give general guidelines for the conduct of the inclining experiment and the reports that follow. The requirements of references 5.1 and 5.2 shall be adhered to throughout the preparations for, conduct of, and reporting the completion of, the inclining experiment.
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