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1.0
Scope

This document covers the operating procedures for the Dual Tensioner in IB3.

2.0
Equipment/Materials

Dual Tensioner

3.0
Procedure

The Operator Panel OP3 is lit-up and displays the stand-by message:

Tensioner System

Press Enter

Press the <ENTER> key and verify the first screen which indicates the tension set points and the actual tension of both the Insulation Tensioner and of the Cable Tensioner:

Tension Ins t/T

Tension Cbl t/T

There are fourteen screens that can be navigated through the arrow keys ((, (, (, and () on the Operator Panel.  Only the first seven screens have parameters that are to be configured by the operator.  The remaining screens contain useful information described in the maintenance section of this procedure.  

3.1
The indicated tension is the tension at the cable/insulation in pound of force.  The default tension set point is 5 # for the insulation and 3 # for the cable.  It is possible to change the tension set point at any time while the machine is running.  The machine will change the tension gradually at the speed selected in the Ramp Rate for the respective Tensioner.  It is recommended that the first seven screen of the machine are properly set before starting to apply tension to the cable.  To start applying the tension it is enough to press the corresponding green start Push Button:  the motor will start in the selected direction and after few seconds (5) tension is applied.  A timer will indicate the length of time that the tension is being applied.

Thickns Ins X.XX mm

Thickns Cbl X.XX mm

Enter the proper thickness of the cable/insulation in order for the system to keep track of the diameter of the spool during the winding process.  The thickness unit is millimeters, and their default value is 0.25mm for the insulation and 1.30 mm for the cable.

Diameter Ins D”

Diameter Cbl D”

Enter the diameter of the cable/insulation spool.  The diameter is an important element to keep the tension constant as the unwinding of the spool if the cable tension is controlled in Open Loop mode.  It is possible to change the diameter at any point while the machine is running (for instance to correct an accumulated error).  Since only one encoder on the Cable Spool is present the Insulation Diameter will change proportionally to the spool diameter ratio.  The diameter is entered in inches and their default value is 12” for the insulation and 23” for the cable.

Rrate Ins = R #/min

Rrate Ins = R #/min

The rate of change of the tension is entered.  It is in # / minutes and the default value is 30 (i.e. it takes about two seconds for the system to change the tension on the Cable/Insulation per pound).

Ins Direction

Clockwise

Cbl Direction

Clockwise

The direction indicated is the natural direction of rotation of the spool (freewheeling) when seen from above and the default is Clockwise.  In order to change the direction of rotation, press the <SHIFT> key and while holding it press the 5 key.  It is possible to select the Control Mode for the cable Tensioner.  It default to Open Loop, namely it is not required to the cable to wind around the pulleys in order for the machine to keep the desired tension.  It is possible to change the control to Close Loop pressing the <SHIFT> key and while holding it press the 5 key.

Control Mode:  Select

W/O Pulleys

In order to have Close Loop Control (With Pulleys) the cable must be properly wrapping around the tension sensor pulley.

3.2
The following screens do not allow for selection and are only for parameters check.  During regular use the operator may want to skip them by pressing the ESC key, which brings back to the top menu. (Stand-by screen)

Current Ins = XXX mA

Current Cbl = XXX mA

Indicate the excitation current going to the clutches.

Time on Ins HH:MM:SS

Time on Cbl HH:MM:SS

Indicate the time the tensioner has been running with tension applied.

Calculated t/T

Feedback t/T

Indicate the open loop tension corresponding to the exitation current at the clutches and the feedback tension sensed by the pulley (when in use i.e. whit the cable properly going around all the pulleys).

P
I
D

Gain
Gain
Gain

Indicates the Proportional, Integral, Derivative gain of the Closed Loop Control PID.

T Ins = (1+a)*T +b

a= XXX    b= XXX

T Cbl = (1+a)*T +b

a= XXX    b= XXX

Those (a's and b's) are the constant indicating the correction used for the clutches.

Tooling maintenance

Number {Indentifier}

It is a check for the operator: the Tooling Maintenance Number Should Match the one attached to the machine.  While the machine is running the same software the constant used are unique to the machine and in order to have the proper tension the right package has to be used. The number is the check.

3.3
From the first screen is also possible to access to adjust the tuning parameter of the machine.  If the machine is then unplugged or powered down the old default values are been reloaded.

From the first screen:

Tension Ins t/T

Tension Cbl t/T

By pressing the <SHIFT> key and while holding it press the 1 key.  The following screen appears:

Op Mode
CorrFact

     |

        |

Then by pressing the <SHIFT> key and while holding it press the 4 key the invalid password screen is shown.  Enter 100 (the password) and press the <ENTER> key.

Note(s):

THIS IS ONLY A TUNING PROCEDURE AND IS NOT TO BE PERFORMED FOR THE PROPER OPERATION OF THE MACHINE.

In order to download the OP3 configuration the procedure is as following:

At the screen :

Op Mode
CorrFact

     |

        |

By pressing the <SHIFT> key and while holding it press the 2 key.  The operation mode is OnLine.  To change mode to transfer press and hold the <SHIFT> key and while holding press the ( key.  The invalid password screens appears.  Enter 100 (the password) and press the <ENTER> key.  The mode goes Off-Line.  Again press and hold the <SHIFT> key and while holding press the ( key.  The mode will change to transfer.  Press the <ENTER> key and the OP3 is Ready To Transfer.  Dowload form the ProTool the proper configuration.

Updated OP3 configuration software and the PLC software can be found at 

http://tdserver1.fnal.gov/project/TOOL_SW/IB3 Tensioners

bothTens_TTE1002 PLC software is for the TTE1002 machine

bothTens_TTE1003 PLC software is for the TTE1003 machine

4.0
Emergency Shut-Down Procedures

4.1
Red emergency stop on side of the controller.

5.0
Administrative Control
5.1
Unplug it.

6.0
Test Reports

None
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