Moc things to do

1. Verify pump start/stop sequence (manual or auto)

2. Verify E-stop

a. Each servovalve needs 3rd-stage spool calibration and valve tuning for identical frequency response within 3 degrees and 90 degree points within 2 Hz. 

b. Valve Polarity

c. Valve Calibration

d. Dual Pilot Balance

e. Valve Tuning

3. The actuators are 21-point calibrated using an external displacement standard. The goal is for a 0.5% maximum error over the dynamic stroke range. Larger percentages are allowed outside that range into the end caps of the actuators.

a. Actuator Polarities – Stroke/DeltaP

b. Actuator Calibration – Stroke/DeltaP

c. Actuator/Dual Valve Balance

4. Actuator Installation

a. Determine exact sub-set of 469D controls to use for actuator installation. This may include only manual hydraulic controls.

b. Verify that the uniaxial control function of the 469D controls works properly. 

c. Define operating procedure to communicate actuator movement commands from personnel in the pit and the control room.

d. Carefully restrict possible motion for any move, no matter how large a motion.

e. Constant monitoring of hydraulic supply status to warn personnel of imminent pressure loss that could endanger personnel.

5. Control System Checkout

· Test all digital inputs/outputs to electro-mechanical controls of the hydraulic supply system.

· Test all digital inputs/outputs to control room and 469D Control software.

· Check out-of-sequence operator actions to prevent accidental change of hydraulic power supply due to operator mistakes.

· Verify that actual mechanical hydraulic supply start/stop sequences are compatible with the 469D Control software and that all important hydraulic events are reported to the 469D Controller.

6. 469D Upgrade

· Prior to hydraulic startup for the first time, the 469D signal polarities are checked for proper orientation to seismic system standards.

· Proper servovalve control is tested prior to application of main pressure. This includes tuning and calibration of the servovalves.

· TVC gains are set for safe levels (low gain condition) and low main pressure is applied. Basic table motions are tested for correct operation. Parking and Normal table positions are verified.

· High pressure is applied to the table system and 6-DOF TVC tuning proceeds.

· Special attention is concentrated on new panels and features of the 469D Upgrade. This shall include, but not be limited to –

a. Multi-Channel Oscilloscope

b. AIC Training Wizard

c. Digital Readout Panel

d. 3rd-Stage Servovalve Balance Integrators

e. Zero of 497 DC Conditioners

7. DOF Table Tuning
· After actuator attachment to the shaking table, the system shall be re-tuned to normal bare table specifications. Measurements shall be made to verify this tuning process. The 90 degree point of each degree-of-freedom axis shall be specifically measured.

8. Acceptance Tests

· There are 3 main sets of acceptance tests required on this project. Bare Table tests and Rigid Body tests shall be performed. These two sets of tests shall be done with sinusoidal commands and flat-spectrum random commands. In addition, there will be Earthquake Record tests to confirm shaking table capability. These tests are a large part of the official acceptance of the work done.

9. Training

