1. Purpose

The purpose of this test is to characterize the current Ventana drill sled in order to make the required design modifications necessary to provide the same drilling capability on Tiburon.  The primary objective is to understand the drilling performance as a function of the hydraulic power requirements in terms of flow rate and pressure.  The test will consist of running simulated drilling operations at three weight on bit (WOB) loads.  Three drill speeds will be run at each WOB.  Hydraulic power requirements for the drill rotation motor and advance cylinder will be measured.  In addition, the water pump performance will be measured and the overall drilling system efficiency will be evaluated.

2. Equipment

The drill sled will be driven by the in-house MBARI hydraulic test bench.  A frame will be built to hold a chunk of rock in place on the drill sled.  The following instrumentation will be added to the drill sled if it is not already in place.

Drill rotation motor – 
Flow rate into the motor




Pressure across motor ports – EXISTING MICRON PRESS XDUCER’S (INITIATOR CAN)
Drill advance cylinder -
Pressure across ports – EXISTING DIFFERENTIAL PRESS XDUCER.




Weight on bit – RULER / SPRING COMPRESSION? 

Water pump - 

Flow rate into the motor – NEED FLOW METER 




Pressure across motor ports – NEED TWO PRESSURE GAUGES 




Water flow rate – SS FLOW METER
Water pressure – “SHOULD NOT BE ANY PRESSURE OPEN ENDED PIPE” 

Data acquisition equipment includes the ME data acquisition system for pressure and flow rate as well as the hydraulic test bench flow and pressure sensors and the pressure sensors built into the drill sled.  We would like to use this test to compare accuracy and performance of the various sensors.

3. Documentation

A hydraulic schematic for the current drill sled will be complete before testing.  A version of this drawing showing the instrumentation required for the test but not part of the normal drill sled equipment will also be provided.  The schematic will include data sheets for all the following drill sled components.  

Drill rotation motor


P/H#110A036BS1S

Spec Sheet

Drill advance cylinder


ISE #54-1.5/.75


No Sheet

Water pump



N/A

Water pump drive motor


J.S. Barnes #130095

Pending

Rotation motor control valve

ISE



No Sheet

Advance cylinder control valve

ISE



No Sheet

Water pump control valve


ISE



No Sheet

Geneva mechanism index motor

Char-Lynn#130-1152-003

Pending

Geneva mechanism control valve

N/A

Drill Motor Pressure sensors 

Micron MP51-B-7,000G

Spec Sheet

Differential Press. Xducer (WOB)

Unk
4. Test Procedure

4.1. Pre test calibration

4.1.1. Pressure sensors

Use the dead weight tester to verify the pressure transducer accuracy at 100, 200, 500, 1000, 2000 and 3000 psi.  Record the values on the data sheet.

4.1.2. Flow meters

Use the hydraulic test bench to run hydraulic fluid through the flow meter into a bucket at about 1 - 3 gpm.  Repeat for 2 fluid temperatures.  Record the values on the data sheet.

4.2. Drill performance test

4.2.1. Mount the rock sample in the test fixture

4.2.2. Start the drill at about 100 rpm with 100 lbf WOB.

4.2.3. Record the following on the data sheet.

4.2.3.1. Pressure across the drill rotation motor

4.2.3.2. Flow rate into the drill rotation motor

4.2.3.3. Pressure across the drill advance cylinder

4.2.3.4. Drill rate of advance

4.2.3.5. Actual drill RPM

4.2.3.6. Actual WOB

4.2.4. Increase the RPM to 200 RPM and repeat 4.2.3.

4.2.5. Increase the RPM to 500 RPM and repeat 4.2.3.

4.2.6. Repeat 4.2.3 through 4.2.5 for 200 and 400 lbf WOB.

5. Additional questions to be investigated

5.1. Pressure drop across the control valve(s).

5.2. Water pump/motor inefficiency.

6. Data Sheets

DRILL SLED PERFORMANCE TEST
DATA SHEET

Test Engineer:
Date:




Transducers (model & S/N)

Pressure Transducers:

Drill rotation motor



Drill advance Cylinder



Flow Meters

Hydraulic test bench



Drill rotation motor



DRILL SLED PERFORMANCE TESTS

WOB (desired/actual):
100 lbf






RPM (desired/actual):
100

200

500



PSI
GPM
PSI
GPM
PSI
GPM

Rotation motor in







Rotation motor out







Rotation motor flow rate







Advance cylinder rod







Advance cylinder piston







Drill advance rate (in/min)




Comments:









WOB (desired/actual):
200 lbf






RPM (desired/actual):
100

200

500



PSI
GPM
PSI
GPM
PSI
GPM

Rotation motor in







Rotation motor out







Rotation motor flow rate







Advance cylinder rod







Advance cylinder piston







Drill advance rate (in/min)




Comments:









WOB (desired/actual):
400 lbf






RPM (desired/actual):
100

200

500



PSI
GPM
PSI
GPM
PSI
GPM

Rotation motor in







Rotation motor out







Rotation motor flow rate







Advance cylinder rod







Advance cylinder piston







Drill advance rate (in/min)




Comments:







































































