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To evaluate the current performance of the NCREE Shaking Table System, the following major sub-sets of the system must be tested and evaluated:

I. Hydraulic Pumping  System
1. Mechanical
2. Electrical
3. Software

II. Table Mechanical System
1. Actuators
2. Servovalves
3. Swivels
4. Static Lift
a. Mechanical
b. Electrical
c. Software

III. Table
1. Mechanical
2. Accelerometers and Cables

IV. 469D Shaking Table Controller
1. Electrical, including GUI PC
2. Software
3. Interface to HPU Controller
4. Interface to STEX III PC

V. System Performance
1. Servovalve performance
2. Table Transfer functions

It should be noted that each element is evaluated for existing condition and performance. This is to provide a basis for recommendations for immediate and future remedial service actions.
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I. Hydraulic Pumping System
The Hydraulic Pumping System for the Shaking Table System shall be examined and tested for proper operation.

1. Mechanical

a. Each of the 3 Diesel Pumps and the Pilot Pressure pumps will be examined for any physical signs of wear and/or damage. None is expected. NCREE staff shall be requested to supply any problem reports about the pumps.

b. The Supercharge pumping system shall be examined in the same manner as the pumps.

c. The reservoir(s) and the hard line shall be examined mainly for leaks that are not solved by tightening clamp bolts.

2. Electrical

a. The Wago electrical boxes in the basement shall be examined for any potential or existing problems. Part failure history shall be requested to recommend spare parts list. NCREE staff shall be requested to supply any problem reports about the pump electrical controls.]

b. The HPU Controller in the Control Room shall be examined for any problems. Again, Problem History shall be solicited from the NCREE staff.
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Hydraulic Pumping System, Cont’d.

3. Software

a. The HPU Software shall be tested functionally to verify proper performance of the entire pumping system. Problem Reports shall be requested from NCREE staff.

b. Specifically, the NCREE staff should decide if there are any features that should be added to the HPU controls to facilitate operation of the Shaking Table.
 Each requested addition shall be examined to whether the current work can include such a change or if this work must be done outside the scope of this examination.

c. Also, the NCREE staff should decide if certain control variables should be “hidden” and not so easy to change. The ability to change such parameters shall NOT be removed from the software. Just the ability to easily change the value on screen panels would be removed. Each requested change shall be examined to whether the current work can include such a change or if this work must be done outside the scope of this examination.

d. The software/hardware interface between the HPU Controller and the 469D Table Controller shall be tested along with the other features of the 469D Table Controller.
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II. Table Mechanical System

1. Actuators

a. Actuators shall be checked for leaks and the exposed piston rods shall be checked for heavy pitting or other damage. No problems are anticipated; just being complete in the inspection. Hoses and cables are inspected for chaffing or cuts.

2. Servovalves

a. Servovalves shall be checked for leaks. Drain hoses shall be checked for excessive pressure/flow while pilot pressure is on. This is an indication of excessive leakage internally in the servovalve. Hoses and cables are inspected for chaffing or cuts.

3. Swivels

a. In general, swivels are inspected for excessive wear or indications of backlash or rust on the swivel ball. Swivel seals will be inspected to make sure still in place and functional.

4. Static Lift

a. Mechanical

i. Static lift cylinders are inspected in the same manner as the Table Actuators. In addition, the control solenoids are inspected.

b. Electrical

i. Cabling to control solenoids shall be inspected.

c. Software

i. Software controls of the static lift cylinders are tested for proper function.
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III. Table

1. Mechanical

a. General Table condition is inspected for cracks and rust in critical places.

2. Accelerometers and Cables

a. Accelerometers are inspected for missing screws and cable chaffing or excessive stretching.

IV. 469D Shaking Table Controller

1. Electrical

a. Check general physical condition of the 493 hardware chassis. Request if there have been any card failures.

2. Software

a. Check PowerPC Boot process for successful loading of VxWorks with no errors.
b. Start 469D application and check PowerPC serial output for any 493 card start-up problems and check 469D Listener panel for any Alltalk start-up problems.

3. HPU Interface
a. Check that the 469D communicates properly with the HPU Controller. Test by starting/stopping the pumps.

4. STEX III Interface

a. Check that STEX III PC can communicate with 469D. Start STEX III and run a command time history on 469D and acquire data back to STEX III.
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V. System Performance

1. Valve Performance

a. Start Pilot Pressure pump and warm up the table servovalves on all axes with a 1 Hz sine wave at about +/- 8.0 volts command. Continue until a Zero Servovalve button push does NOT appreciably change the valve balance.
b. Measure the valve transfer function for each valve from 1 to 50 Hz in displacement control mode. Run about a +/- 1.0 volt peak command signal. The response should be relatively flat across this frequency range.
c. Match the phase angle for the servovalve response on each axis.
d. Failure of any of the first three steps should constitute a problem for that particular servovalve.
e. Turn on the main pressure and bring the table to normal center zero position.
f. Turn off the force balance loop to let each actuator apply the force it needs to maintain position.
g. Running each valve, try to estimate the pressure curve for the servovalve. If running an axis that has dual servovalves, turn one off while moving the other valve using valve balance. This should show you the width of the valve pressure curve by the change in valve balance from one side of the pressure curve to the other. This value should not be >> the valve overlap.

2. Table Performance

a. Turn on Main Pressure to High and run each table axis to measure the transfer functions. Each principal axis should have response flat to at least 30 Hz, if not 50 Hz. Use 0.1 G as the RMS random signal level.
b. Check that each axis has an effective force balance control that is working within normal expectations.
c. Check each DOF acceleration to verify that the acceleration matches the displacement amplitudes for low frequency sine waves. Also, check the individual accelerometers on each axis to proper function by comparison to each other and the average DOF feedback while running these sine waves.
d. Use the acceleration and force feedbacks to determine if there is excessive backlash in any of the actuators.
e. Measure each actuator’s friction using triangle displacement waveforms. The friction should be less than 100 psi.
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