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EXECUTIVE SUMMARY
This document outlines the plan for performing functional testing of OST’s standard ECO-2000 Winch, and serves as the Factory Acceptance Test (FAT) document for winches undergoing the FAT. 
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1 [bookmark: _Toc182212715][bookmark: _Toc182967785][bookmark: _Toc198088570][bookmark: _Toc281467990]Introduction
[bookmark: _Toc182212716][bookmark: _Toc182967786][bookmark: _Toc198088571][bookmark: _Toc281467991]Scope
ECO Winch Test Plan
The ECO-2000 Winch will be tested to ensure it is fully functional and meets design specifications as outlined in the following paragraphs. 
[bookmark: _Toc182212717][bookmark: _Toc182967787][bookmark: _Toc198088572][bookmark: _Toc281467992]Purpose
[bookmark: _Toc182212718][bookmark: _Toc182967788]Test and Evaluation Program Overview
The ECO Winch Test Plan describes parameters OST will test and describes how they will be tested. The plan is comprised of visual, load and speed components described in detail in this document. The testing outlined in this document does not comply with any regulatory requirements but uses the “American Bureau of Shipping | Rules for Building and Classing Underwater Vehicles, Systems and Hyperbaric Facilities, 2015, Section 17” as a guideline for this effort. 

The OST plan outlines the broad objectives of this test and the order in which they are performed. 
[bookmark: _Toc198088573][bookmark: _Toc281467993]References
American Bureau of Shipping | Rules for Building and Classing Underwater Vehicles, Systems and Hyperbaric Facilities, 2015, Section 17.
[bookmark: _Toc182212719][bookmark: _Toc182967789][bookmark: _Toc198088574][bookmark: _Toc281467994]Regulations
The ECO Winch has been manufactured using American Bureau of Shipping standards as a general guideline.  
[bookmark: _Toc182212720][bookmark: _Toc182967790][bookmark: _Toc198088575][bookmark: _Toc281467995]Abbreviations and Acronyms
m/s: Meters Per Second
fpm: Feet Per Minute
rpm: Revolutions Per Minute
SOSI: Sound Ocean Systems, Inc.
[bookmark: _Toc182212721][bookmark: _Toc182967791][bookmark: _Toc198088576][bookmark: _Toc281467996]Classification and Distribution Rights
Approved for release to Customer and/or Customer approved recipient and to OST document control.
2 
ECO Winch Test Objectives
This ECO Winch Factory Acceptance Test Plan outlines the steps necessary to verify that the ECO Winch meets or exceeds the following performance specifications:

· Line Speed 			121 ft./min (0.61 m/s) Full drum
98 ft./min (0.50 m/s) Bare Drum
· Line Pull			600 lbs. @ Full drum 
750 lbs. @ Bare Drum
· Brake Holding Capacity	1,050 lbs. Full Drum
1,312 lbs. Bare Drum

The test program will be broken into four (4) distinct sections including visual inspections (unpowered), no load speed tests, static load tests, and dynamic load tests. In each of these phases the system will be inspected against the check lists in the following sections.

All of the system functionality will be validated during these tests. 
[bookmark: _Toc198088578][bookmark: _Toc281467998][bookmark: _Toc182212725][bookmark: _Toc182967795]Visual Inspections
The sub-systems on the winch will be inspected in detail for quality workmanship and correct installation. 
[bookmark: _Toc281467999]No Load Speed Test and Payout Testing
The maximum bare drum line speed of the winch in both the pay-out and haul-in directions under no-load conditions will be verified during this test.  The speed and payout display (if equipped) will also be tested at this time.
[bookmark: _Toc198088579][bookmark: _Toc281468000]Load Test
[bookmark: _Toc281468002]Brake Test
The ECO brake test will be configured with a load of approximately 1,312 lbs. at bare drum for the static load test. This load will be maintained on the winch for a total of 1 minute.
Dynamic Load Test
Subsequent to the static load test the load will be adjusted down to the rated Safe Working Load of the winch, 750 lbs. The winch will be operated under this load in both the haul-in and the pay-out directions in order to confirm the winch’s ability to properly function under maximum rated load.  In both operational scenarios, winch in/out, the joystick will be released to its neutral position and the load should ramp down to a stop. 

 Additional Functional and Configuration Testing
This includes other miscellaneous tests and inspections of the equipment not mentioned above.  Examples include E-stop functionality, enclosure water ingress test, documentation of cable spooled onto the winch, and other tests required for this specific winch.

3 [bookmark: _Toc180308469][bookmark: _Toc178065020][bookmark: _Toc198088584][bookmark: _Toc281468003][bookmark: _Toc182212732][bookmark: _Toc182967802]Organizational Responsibility and Test Management
The factory acceptance test will be conducted under the direction of the Test Director who will distribute test results to the customer via email upon request.

4 [bookmark: _Toc178065021][bookmark: _Toc198088585][bookmark: _Toc281468004]Tests and Examinations
[bookmark: _Toc178065022][bookmark: _Toc198088586][bookmark: _Toc281468005] Sequencing of Tests
The schedule of testing and evaluation for the FAT is scheduled as follows: 
· Visual Inspection Parameters
· Functional testing

[bookmark: _Toc178065023][bookmark: _Toc198088587][bookmark: _Toc281468006] Test Requirements
To perform the tests outlined in this document the following equipment and preparations will be required.
[bookmark: _Toc178065025][bookmark: _Toc198088589][bookmark: _Toc281468007]Mechanical
The main winch structure will be properly secured to a concrete deck or other suitable foundation.
[bookmark: _Toc178065026][bookmark: _Toc198088590][bookmark: _Toc281468008]Tools and Equipment
NOTE:
All lifting equipment will have proper load certificates and all load cells/measurement devices will have current calibration certificates
· Test rope provided by Okeanus 
· General Tool Kit
· Digital Volt Meter 
· Load cell -5,000 lb. 
· Forklift/Lift


[bookmark: _Toc178065027][bookmark: _Toc198088591][bookmark: _Toc281468009]Test Program
[bookmark: _Toc178065029]The Test Program is an Okeanus procedure designed to ensure that the specifications are satisfied and the functional capability of the winch is documented.  This testing program will be performed in Redmond, Washington.  	
[bookmark: _Toc281468011]Visual Inspection Parameters 
The following parameters will be visually inspected during operation of the ECO Winch.  Note that in some cases, purchase orders and certificates of conformance may be used to demonstrate conformance.


	Parameter
	Results
	Signature

	All aluminum components are powder coated with a marine grade powder coat where appropriate
	
	

	Meets requirement
	Pass/Fail
	




	Parameter
	Results
	Signature

	Dissimilar metals have been isolated where appropriate
	
	

	Meets requirement
	Pass/Fail
	




	Parameter
	Results
	Signature

	All fasteners are 316 stainless steel where appropriate
	
	

	Meets requirement
	Pass/Fail
	




	Parameter
	Results
	Signature

	The winch is marked with the manufacturer’s name or symbol, model number, serial number, and manufacturing date
	
	

	Meets requirement
	Pass/Fail
	



	Parameter
	Results
	Signature

	There are no cracks breaks, chips, bends, burrs, loose attaching parts, loose electrical connections or any evidence of poor workmanship for the purpose intended
	
	

	Meets requirement
	Pass/Fail
	




	[bookmark: _Hlk480536444]Parameter
	Results
	Signature

	The unit is clean and free of foreign material at time of shipment
	
	

	Meets requirement
	Pass/Fail
	



	Parameter
	Results
	Signature

	The ground wire from the enclosure to the winch frame has been installed
	
	

	Meets requirement
	Pass/Fail
	



[bookmark: _Toc198088594][bookmark: _Toc281468010]Functional Testing
The functional testing will be performed with the ECO Winch as follows:

a) Operate the winch in and out at maximum speed under no load.  Allow the winch to ramp up to its maximum speed before taking the measurement. If the drum speed meets or exceeds 26.5 rpm, the winch passes.

	Parameter
	Function
	Results
	Signature

	RPM / Speed
	Haul-In
	
	

	RPM / Speed
	Pay-Out
	
	

	Meets Requirement
	26.5 rpm
	Pass/Fail
	





b) Verify Counter Payout Length Accuracy.  Zero the cable counter with the button on the controller and note the position of the free end of the cable.  With enough tension on the cable to ensure no slippage over the sheave occurs; pay-out the cable a fixed distance on the counter, such as 50 feet.  Stop the winch.  Measure the length of the cable that has been paid out.  The measured length of cable should be within +/- 5% of the distance indicated by the counter in order to pass. Haul-in the cable under slight tension until the free end of the cable returns to its start position.  Record the counter reading.  The distance should be within +/- 5% of the length hauled in to pass.

	Parameter
	Function
	Results
	Signature

	Actual Reading
	Measured Cable
	
	

	Counter Reading
	Pay-Out Reading
	
	

	Payout Results
	 % Error
	
	

	Actual Reading
	Measured Cable
	
	

	Counter Reading
	Haul-In Reading
	
	

	Haul-In Results
	% Error
	
	

	Meets requirement
	+/- 5% 
	Pass/Fail
	



c) Verify Counter Payout Rate Accuracy.  This test assumes that the above test is a pass and only verifies that the rate displayed matches the payout measured. Zero the cable counter with the button on the controller.  Payout at a constant speed (as per shown by the display) for approximately 1-3 meters (as shown on the display) while timing with a stop watch.  Calculate the average rate and compare to what was displayed on meter during the test.

	Parameter
	Function
	Results
	Signature

	Haul-In Speed on display
	m./min.
	
	

	Meters hauled in from display
	M
	
	

	Time
	(s)
	
	

	Measured rate
	m./min.
	
	

	Meets requirement
	+/- 5% 
	Pass/Fail
	





d) Verify Lifting Capacity. Load test cable with 750 lbs. line tension. Rig the winch cable for lifting a suspended 750 lb. load bare drum.  Haul-in and pay-out about 15 feet of cable under load. If the winch is able to haul-in and pay-out the load smoothly and under control, the winch passes.  A vertical fleet angle of approximately 15° to 80° should be used during testing.

	Parameter
	Function
	Results
	Signature

	Load
	Measured Load
	
	

	Line Pull – Full Drum
	Pay In
	
	

	Load
	Measured Load
	
	

	Line Pull – Full Drum
	Pay Out
	
	

	Meets requirement
	750lb. load
	Pass/Fail
	




e) Verify Brake Capacity.  Perform static load test at a minimum of 1,312 lbs. at bare drum. Rig the winch cable for lifting a suspended load.  With the winch joystick in the neutral position attach a 1,312 lbs. load to the cable.  This can be done by come-along, forklift, etc.  If the cable does not payout, the winch passes.

	Parameter
	Function
	Results
	Signature

	Static Load Test
	Brake / Load lbs.
	
	

	Time Under Load
	Time / min
	
	

	Meets Requirement
	1,312 lbs.
	Pass/Fail
	




f) Levelwind Operation. Verify the levelwind traverses the full width of the drum.  While maintaining slight tension on the cable, pay-out sufficient cable to cause the levelwind carriage to traverse across the full width of the drum and head back in the opposite direction.  Note that traversing the full width of the drum will require reversing direction twice, once at each end.   Stop the winch and repeat the process in the haul-in direction.  (‘Proper Winding’ is used in this document to describe the expected winding or wrapping of the cable onto the drum. Ideally, all wraps are identical and equally spaced, and each wrap of an additional layer is a mirror-image copy of the wrap of the previous layer. In practice, imperfections are expected. A ‘Proper Winding’ cable is one that results with the entire cable wrapped on the drum and subsequent deployment does not damage the cable. Variations in wrap spacing are acceptable.)

If the carriage travels the full length of the drum with no binding, excessive gaps in cable lay, or overlays, the winch passes.

	Parameter
	Function
	Results
	Signature

	Level Wind Operation
	Winch in/out
	
	

	Meets requirements
	Traverses Length of Drum 
	Pass/Fail
	


[bookmark: _Toc178065032]

g) Verify that braking resistor thermal protection switch is functional

	Parameter
	Results
	Signature

	Disconnect the thermal switch to simulate a resistor over-temp event and verify that the payout function is inhibited.  Also verify that Haul-in function remains operational.
	
	

	Meets Requirements
	Pass/Fail
	




h) Verify that E-Stop if functional

	Parameter
	Results
	Signature

	Depress E-stop and verify that the winch can neither payout or haul in.
	
	

	Meets Requirements
	Pass/Fail
	





i) Verify that the electrical enclosure is watertight

	Parameter
	Results
	Signature

	Spray the electrical enclosure with a garden hose from all angles and directions for approximately 5 minutes.  
	
	

	Meets Requirements
	Pass/Fail
	






j) Verify remote control operation.  Switch control location from Local to Remote and perform the following tests.

	Parameter
	Results
	Signature

	Joystick
	Use the remote control joystick to pay out and haul in on the winch.  If the winch does so under correct direction, the test results in a pass.

	

	E-Stop
	Depress the E-Stop switch, the use the remote control joystick to attempt to operate the winch.  Then use the local control joystick to attempt to operate the winch.  If the winch does not turn during either joystick attempt, the test results in a pass.

	

	Display
	Confirm the line speed displayed on the remote matches that on the local control station.

Confirm the line scope displayed on the remote matches that on the local control station.

	

	Local Control
	When in remote control location mode, attempt to operate the winch with the local controller.  If the winch does not respond, the test results in a pass.

	






k) With the 750 lb safe working load suspended from a sheave, raise and lower the load at low speed and maximum speed and record VFD current to the motor.

	Speed
	Haul-In Current (A)
	Pay-Out Current (A)
	Signature

	Minimum Speed
	
	
	

	Maximum Speed
	
	
	





5 Final Acceptance
If the unit has passed all testing, sign document below. List any conditions of final acceptance, if necessary.

	Authorized By:
	Signature
	Date 

	Witnessed By Project Manager:
	
	

	Test Performed By:
	
	

	QC Acceptance:
	
	


[bookmark: _GoBack]
OST ECO-2000 Winch Factory Acceptance Test Plan Rev. 1.0
image1.jpg
CKEANUS




