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CONE PENETROMETER MOISTURE PROBE
ACCEPTANCE TEST REPORT

1.0 INTRODUCTION

This Acceptance Test Report (ATR) documents the results of WHC-SD-WM-
ATP-146 (Prototype Cone Penetrometer Moisture Probe Acceptance Test Procedure)
and WHC-SD-WM-ATP-145 (Cone Penetrometer Moisture Probe Acceptance Test
Procedure). The master copy of WHC-SD-WM-ATP-145 can be found in Appendix A
and the master copy of WHC-SD-WM-ATP-146 can be found in Appendix B. Also
included with this report is a matrix showing design criteria of the Cone
penetrometer moisture probe and the verification method used (Appendix C).

2.0 SUMMARY AND CONCLUSIONS
2.1  PROTOTYPE ATP

The first ATP (WHC-SD-WM-ATP-146) performed was for the prototype CPMP.
The prototype CPMP ATP verified that the mechanical and electrical features of

the CPMP were operating as designed. The scope of the prototype ATP was as
follows:

. Testing of basic equipment functions and mechanical interfaces
. Performance of electronic components were demonstrated

. The winch system was demonstrated

J The probe detectors were demonstrated

The prototype ATP was successfully completed on September 21, 1995 with no
exceptions.

2.2 CPMP ATP

The CPMP ATP (WHC-SD-WM-ATP-145) was performed to turn the prototype
CPMP into a field deployable moisture sensor. The design criteria used to
verify the CPMP system can be found in WHC-SD-WM-FDC-047 and Appendix C. The
scope of the CPMP ATP was as follows:

. Perform probe calibration using the calibration chamber and
operating system

. Perform manual moisture probe operations

] Perform automatic moisture measurements

. Perform surface moisture measurements
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. Verify the accuracy of the temperature sensor
The CPMP ATP was successfully completed on 1/30/96 with only minor

exceptions as listed in appendix A. Completion of this testing verifies that
the CPMP is acceptable for inclusion on the Cone Penetrometer system.
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CONE PENETROMETER MOISTURE PROBE
ACCEPTANCE TEST PROCEDURE

1.0 INTRODUCTION
1.1 PURPOSE

This procedure shall be used for acceptance testing of the
Cone Penetrometer Moisture Prcbe (CPMP) system. The system
includes the probe and detectors, the winch system, the NIM bin
electronics, the thermistor, the laptop computer, Input/Output
(I/0) interfaces, LabVIEW! application with automatic scanning
features and the calibration chamber. This Acceptance Test
Procedure (ATP) will cover the function of all the components,
and demonstrate data flow through the systenm, winch functions,
and detector and temperature sensor sub-system functions in

accordance with the Functional Design Criteria (FDC) specified in
WHC-SD-WM=-FDC~047.

1.2 SCOPE

Completion of this test will verify that all applicable
features of the CPMP system are operating as specified in WHC-SD-
WM-FDC-047. The scope of the acceptance testing is as follows:

J pPerform probe calibration using the calibration chamber and
operating system. ' .

. Perform manual moisture probe operations.

. Perform automatic moisture measurement.

. Perform surface moisture measurement using the near
detector.

® Verify the accuracy of the temperature sensor.

2.0 APPLICABLE/REQUIRED DOCUMENTS
Science Applications International Corporation (SAIC) drawings:

544200, Moisture Probe Assembly, CPMP

! LabVIEW is a trademark of National Instruments.

Page 1
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544100, Cone Penetrometer Deployment System, CPMP
544010, Calibration Block
D714-A, Source Remover
3.0 TEST CONTROLS
3.1 RESPONSIBILITIES
3.1.1 Project Engineer
Project Engineer: G. N. Boechler/G. A. Barnes
responsibilities include:
. Overall control of testing.
. Provide liaison with facility used for testing.
. Provide liaison with Quality Assurance (oa) for testing

activities as required.

. Approve test procedure and final report.

. overall testing responsibilities and assignment of
responsibilities.

. Review test results and prepare/issue test report.

. Monitor testing for compliance with the test
procedures.

3.1.2 Test Performer

Test Performer: SAIC. Responsibilities include:

. Perform test in accordance with approved test
procedure.
. Maintain a file of documented information

pertinent to the tests.

3.1.3 Quality Engineer

Quality Engineer: M. L. McElroy. Responsibilities include:

Page 2
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Review and approve the test procedure and test
report.

Ensure that quality requirements are defined and
satisfied for the test.

Page 3
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. Witness conductance of acceptance testing as
required. Testing may proceed per this procedure
without a QA engineer present.
3.1.4 Quality control Inspectors
Quality Control Inspectors: SAIC Quality Control
. Provide signature verification, as identified in
this ATP.
. The QA engineer or project engineer may regquest QC

witness of testing not specifically required in
the test procedure.

The test performers and project engineers for this test
procedure shall be documented in the acceptance test report.

3.2 TEST DATA

3.2.1 All test data, pertinent observations, and off-normal
events shall be recorded on the test procedure, Section
6.0 of this ATP. If additional space is required, the
data shall be recorded on an observation/results data
sheet (provided in Appendix A) or equivalent.

3.2.2 Data recorded on the observation/results data sheets
shall be formally documented in the Acceptance Test
Report (ATR).

3.2.3 Changes to the test procedure are permitted. The test
performer shall red ink changes with the concurrence of
the WHC project engineer. Approvals will be documented
by the WHC project engineer's initials on the redlined
ijtem. Lack of immediate redline approval does not
constitute a test hold.

3.3 TEST CONFIGURATION

3.3.1 The drawings and engineering documents which establish
the process equipment test configuration are listed in
Section 2.0.

3.3.2 Additional documents required to perform, document, or

validate a test (sketches, calibration sheets, etc.)
will be referenced in the ATR.

Page 4
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3.4 PROCEDURE CONTROL

3.4.1 A controlled test procedure package shall be used for
testing and shall include the following:
. A single copy of this test procedure.
. other information directly applicable to testing

which is reguired.
. Functional Block Diagram.
3.5 RETEST PROCEDURE CONTROL

3.5.1 If retest is required, additional copies of applicable
procedure sections or data sheets of this test
procedure may be used or new procedures may be used.

3.5.2 The addition of procedure sections to be used for
retest shall be added to the test procedure package,
concurred with by the WHC QA representative, and
formally released in the ATR.

3.5.3 Minor procedure changes such as editorial changes to a
step, clarification of a step or steps, elimination or
addition of a step or 1imited sequential changes of
steps, shall be noted in the procedure by redline
entries and noted in the exceptions sheet located -in
appendix A giving the reason for the change.

3.6 OPEN ITEMS

Items and actions identified during the conduct of testing
which reguire future resolution/completion shall be noted on
comment sheets in appendix A. Identified open items shall
subsequently be entered into the test completion report to assure
final close-out.
3.7 TEST EQUIPMENT CONTROLS

1t is the responsibility of SAIC to maintain calibration of
all test equipment used for acceptance testing.

4.0 TEST FACILITY

Acceptance testing of the CPMP system will be conducted in
fhe SAIC Campus Point E puilding high bay, San Diego, CA.

Page 5
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5.0 SAFETY
. only the project engineer and/ox their approved SAIC
personnel shall operate the CPMP during performance of this
ATP.
. Test personnel shall be briefed, prior to test performance,
on the hazards unique £o the CPMP equipment.
] salc is responsible for safety during acceptance testing.
5.1 EQUIPMENT PRECAUTIONS
5.1.1 The electrical supply service disconnect must be OFF

when connecting or disconnecting any electrical
equipment or cables.

5.1.2 Failure to hook up or remove the power and
interconnecting cables in the sequence prescribed in
this manual could result in generation of unacceptable
equipment voltages and in electrical arcing or
sparking.

6.0 TEST PROCEDURE
6.1 PREREQUISITES
perform functional testing as follows:

6.1.1 Record additicnal observations on CPMP functional
testing observation sheets (Appendix A), as required.
Successful completion of the test is documented by the
project engineer's signature on the master test
procedure.

6.2 TEST SETUP

The CPMP shall be setup so that all operaticnal functions
that make moisture neasurements (homing, calibrate, manual
counting, full scan and surface scan) are tested in waste
simulants.

6.2.1 verify that the moisture content of the waste simulants
used for this ATP have been verified and documented
(Reference SAIC, PHASE 1 OF CONE PENETROMETER MOISTURE
PROBE STUDY, FINAL REPORT, Rev. 1).

Page 6
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Verified by: P
Test Performer
6.3 SYSTEM STARTUP
6.3.1 Power up the NIM Bin, detector high voltage power
supply, and the motor system.
6.3.2 vVerify that power lig%ii/igg illuminated:
Verified by: 7
Test Performer
E3T— Press the computer's power switch to the ON position.
ol The computer screen will display the LabView interface.

LabView starts, and an “Open VI" dialogue box will be
displayed.

Move to the directory "c:\hanford\" and open the
library "mprobe.llb"

Open the VI "Cone Pen Moisture Probe.vi". The "VIV
i /pear.
P leFTN

6.4.1 From the front panel, click on SETUP

6.4.2 Note that Pen. Bottom, Start Depth, and End Depth are
positions relative to the Pen. Top reference position
(0.00 feet). In the dialogue box, enter the following
information:

Tank Number: ZZ123

Riser Number: 992

Operator: (Enter the Test Performer)

Pen. Top: 0.00 (feet)

Pen. Bottom:-__/ jzi: (This will be the

physical measurement, in feet, from
penetrometer top to penetrometer bottom)

Start Depth:- & 4%j: v

Page 7 %GL— l-4-9,
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End Depth: -2.00 (feet)
Count Time: 30.00 (seconds)
Step Distance: 1.00 (inch)

6.4.3 Verify that Labview accepts and displays this
information and also displays the correct date and

time: /4(///,_
Verified by: ///¢¥;£;?i”’//

Test Performer

6.4.4 click on the button labeled "YES" to write to a data
file.
6.4.5 Click on the button labeled "OK".

Page 8
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6.4.6 verify that the SETUP display disappears and the FRONT
PANEL is displayed:

Verified by:

Test Performer
6.4.7 Click on the button labeled WSTART".

6.4.8 A dialog box will appear giving the opportunity to re-
run SETUP. Click on NO.

6.4.9 verify that a dialogue box appears stating that the
CPMP must be "HOMED" before 2 full scan can be
performed and that the "Set Home Position" window is

automatically opened://////,

vVerified by:

Test Performer

6.5 HOMING

6.5.1 Position the moisture probe so that it can be lowered
into a singte drum of waste simulant that already has a
cone penetrometer rod installed in it. The moisture
content of the waste simulant should be approximately
20%wt. Reccrd the documented moisture content of the 4
waste simulant (by volume):

i{gfi
Moisture content: ) svol +/-_Lo/ %vol
pry simulant density: /. ST g/ce

6.5.2 Use the UP or DOWN controls to move the probe into it's

home position¢(For this ATP, the HOME position will be

at the Pen. Top PO - C/)fsﬁddﬁﬁ'ﬁp LNISER.
6.5.3 In the dialogue box, enter the Home Position (This is

the physical measurement from the end of the moisture
probe to the top of the cone penetrometer.

6.5.4 Record the dimension entered above.
Home, Position:+ (2, (2(2 ft.
6.5.5 click on the SET HOME POSITION button to set the home
position.

Page 9
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6.5.6 verify that the HOME button has turned green indicating
that Homing is complete.

-

Test Pertrormer

Verified by:

6.6 MANUAL OPERATIONAL TESTS

6.6.1 Click on the MANUAL MODE button to display the "Manual
Counting and Motion Control" display.

6.6.2 Click on and hold down the DOWN button to initiate
movement of the probe and to continue the motion.
After the probe has moved downward a couple of feet,
release the DOWN button.

6.6.3 verify that the moisture probe moves down, the probe
position indicators display probe movement downward and
the moisture probe stops when the DOWN butten is
released.

verified by: '17?;;3527//

Test Performer

6.6.4 Cclick on and hold down the UP putton to initiate
movement of the probe upward and to continue the
notion. After the probe has moved upward a couple of
feet, release the UP button.

6.6.5 verify that the moisture probe moves up, the probe
position indicators display probe movement upward and
the moisture probe stops when the UP button is

released. //////,
4/1%

Verified by:

Test Performer

6.6.6 , et ABSOLUTE POSITION button to "Distance" rather than
“ZrouMPosition". Enter the following motion control
{-parameters in the appropriate data input boxes.

1-11-96 .
Distance: =-2.00 (feet)
velocity: 4.00 (in/sec)
6.6.7 click on the MOVE butten.

Page 10



6.6.10

6.6.11

6.6.12

6.6.13

. WHC-SD~WM-ATP-145
REV 0

in approximately 6 sec.

Verified by: .
Test Performer

WHC-SD-WM-ATR- 145

REV 0
Page A-16
7

-

e
Verify that the moisture probe moves down 2 ft +/< 1/4"

Enter the following motion control parameters in the

appropriate data input boxes.

Distance: +1.00 (feet)
velocity: 2.00 (in/sec)

Click on the MOVE button until the probe stops moving.

vVerify that the probe moves up 1 ft +/- 1/4" in

approximately 6 sec./////;/
Verified by: 7/47)if/

Test Performer

Click on the QUIT button to return to the front panel.

Click on the HOME button.Verify that the moisture probe

moves up to the "HOif:/Bgsition.
Verified by: 7 -

Test Performer

6.7 TEMPERATURE SENSOR VERIFICATION

Click on the MANUAL MODE button to display the "Manual

Counting and Motion Control" display.

Insert the temperature sensor section of the moisture
probe (not the entire probe) and a calibrated
temperature sensor into an oven. Set the oven
temperature to 121°C (250°F). Click on the COUNT
button. After the temperature sensor readouts

stabilize, record the readings.

Moisture Probe Temperature

(from FRONT PANEL display): /6.

calibrated Temperature Sensor: /4 5i<5/

Reduce the oven temperature to 40°C (104°F). After the

temperature sensor readouts stabilize,

Page 11
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readings.

Moisture Probe Temperature
(from FRONT PANEL display): hz. e

Calibrated Temperature Sensor:_liELié____

Insert the moisture probe into a cone penetrometer rod
that is at approximately room temperature.

Record the time it takes the temperature sensor to
stabilize:

Time: S:_g:‘ 4‘%4223,“4/, ¥ ﬂ

Place the moisture probe and calibrated temperature
sensor in ice water (place the probe's temperature
sensor in a plastic bag to protect it from the water).
After the temperature sensor readouts stabilize, record
the readings.

Moisture Probe Temperature (from FRONT PANEL display): , 72 “

calibrated Temperature Sensor: o C

Verify that the three moisture probe temperature sensor 4
measurements recorded above are within 1.1°C of the

calibrated tenmperature sengor. -
Verified by: 077ék:if/////

Test Perrormer

Record the calibrated temperature sensor information
below:

e . ., o
Calibration procedure used: gf&CZZL/“t&%;'4¢&7M4A4213¢h70f{%fi{
Lot S/ Tidf ATA 7 W ==
calibration expiration date:__ /-/2-%: ¢

Verified by: WM«;%K/V e /ﬂ %&M’/l/qg

SAIC ‘Quality Control

MOISTURE PROBE CALIBRATION TESTS

Insert the moisture probe into the calibration block
(SAIC Dwg 544010).

Page 12
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6.8.2 Open the swinging door of the calibration block and
install the Cf-252 source into the moisture probe using
V?SZLézk’

the SOURCE REMOVER (SAIC Dwg D214-3) . < oeer
/7 iz//;d. —

6.8.3 Close the door of the calibration block. Ned -1k
6.8.4 From the front panel, click on the CALIBRATION button.
6.8.5 Click on OK to initiate calibration test.

6.8.6 After the "Done" light is illuminated (calibration will

take 60 seconds), verify that "Near Count", "Far Count"
and "Cal. Ratio" are within 2% of their corresponding
Calibration data displayed and the “Cal. OK" light is

illuminated.
Verified by: - >>&/
Test/Performer
6.8.7 Remove the moisture probe from the calibration block.
6.8.8 Click on OK to initiate calibration test.
6.8.9 After the "Done" light is illuminated (calibration will

take 60 seconds), verify that an error message is
displayed indicating that the moisture probe is out of
calibration. -

Verified by: “71;2§g;’

Test Performer

6.8.10 Insert the moisture probe into the calibration chamber
and repeat step 6.8.5 and 6.8.7

6.8.11 Verify that the calibration data observed in steps
6.8.6, 6.8.9 and 6.8.10 can be retrieved from the
PERMANENT CALIBRATIO} DATA FILE.

Verified by: /
" Test Performer

6.9 . SCAN TESTS

6.9.1 Use Manual Mode to lower the moisture probe just into
the penetrometer. From the front panel, click on the
SCAN button. When the SETUP dialog box appears, click
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on the NO button. Verify that a dialogue box appears
asking if the system is ready for the scan. Click on
OK.

verify that the moisture probe is lowered to the bottom
of the penetrometer, stops and begins moisture scans at
1 inch intervals for 30 seconds each until the moisture

probe is at thi/fgg/pf the penetrometer rod.

Verified by: /Y
Test PErformer
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Verify that the front panel display plots the correct
moisture coentent (within 5%vol.) Vvs. depth and plots
temperature vs. depth.

Verified by: /
Test Performer

Using a spreadsheet or graphics package, reproduce
these plots from the data file and attach them to the
master copy of this ATP.

Click on the HOME button to return the probe to the
Home position.

Reposition the moisture probe over a double barrel that
contains approximately 15%wt moisture content simulant
in the bottom barrel and approximately 20%wt moisture
content in the top barrel. Record the documented
moisture contents (by volume):

Bottom barrel: 5! $vol. +/- _144L%vol.
Dry simulant Density: [. g5 g/cc
Top barrel: &:éL gvol, +/= _#_Jl%vol.
Pry simulant Density: (. SY9 g/cc

Setup the moisture probe to perform a scan in the
double barrel arrangement at 2 inch increments for 60
seconds each.

From the front panel, click on the SCAN button.

After the moisture probe starts the scan, click on the
SUSPEND OPERATION button.

Verify that the moistyre probe stops scanning.

Verified by: /
Test Performer

Cclick on ‘the SUSPEND OPERATION button.

Verify that the moisture probe continues with the
scanning operation and scans at 2 inch intervals for 60
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seconds each until the moisture probe is at the top of

the penetrometei?fg
/ W/

Verified by:
Test Performer

verify that the front panel display plots the correct
moisture content (within 53%vol) vs. depth and plots

temperature vs;<§9zz2ér///
Verified by: 1/

Test Performer

Using a spreadsheet or graphics package, reproduce
these plots from the data file and attach them to the
master copy of this ATP.

MANUAL SCAN TESTS

From the front panel display, click on the MANUAL MODE
button.

Click on the DOWN BUTTON to lower the moisture probe
into the penetrometer rod (20%wt top barrel). When the
moisture probe is approximately 2 £t into the
penetrometer rod release the DOWN button.

Adjust the COUNT TIME to 30 seconds.

Click on the COUNT button.

Verify that the moisture probe performs a 30 second
scan and that the measured moisture content is within

s5%vol.
Verified by: /%é/

Test Performer

0 0
Repeat steps s.i{.z and 6.i1.4 in simulants with
approximately 15%wt and 503wt moisture content. Record
the documented moisture contents (by volume) of the
simulants:

15%wt simulant: z S g¢vol. +/~- zczl%vol.

Dry simulant Density: z S’S’/ g/cc
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50%wt simulant: éﬁ g §vol. +/- zgl $vol.
Readt &%-$1%
Dry simulant Density: 2 z273 g/cc
6.10.7 verify that the moisture probe measures the moisture
content of the 15%wt and 50%wt simulants to within
5%vol.
Verified by: /ﬁéﬁgj——/
Test Perrormer
6.10.6 Click on the QUIT button.
6.11 ELECTRICAL SYSTEM OPERATION TEST
6.11.1 Cconnect the outputs of two function generators directly
into the inputs (channel 1 and channel 2) of the
Tennelec TC512 counter/timer.
6.11.2 Adjust the function generator for a freguency of 10.46
Kilohertz.
6.11.3 Verify the function generator frequency using a
calibrated oscilloscope.
Verified by: ’”7;;422~// ’
Test Performer
6.11.4 Record Oscilloscope calibration information: /ZQ&%Q{?

Oscilloscope ¢© tion expiration: /-s2 - 708 R0
Verified by: Z Z;Z rkﬁzﬂé/‘v /A SATC, 9400000
SATCAQC

6.11.5 click on the START button to perform a MANUAL scan for
30 seconds.

6.11.6 When the manual scan is complete, verify that the NEAR
DETECTOR and FAR DETECTOR count readings are 313,800
+/- 2000.
Verified by: //V;g‘ CAL: Zﬁ(g/?/c
v Ao 34%100

Test Performer

6.11.7 Disconnect the function generators from the Tennelec
TC512 counter/timer.

Page 17



6.12

6.12.1

6.12.2
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SURFACE SCAN TESTS

Fill the 20%wt and 30%wt (approximate) double barrel
arrangement to the top with water.

Enter the Setup Menu and enter a 0.5 inch Step Distance
and a 60 sec Count Time. Select SURFACE SCAN. Exit
the Setup Menu.

Position the moisture probe over the 20%wt and 30%wt
double barrel arrangement.

From the front panel, initiate the surface scan.
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verify that the surface scan data (near counts vs

depth) is plotted on the front panel.
Verified by: /ﬁ%

Tedt Performer

Using a spreadsheet graphics package, verify that the
surface level is indicated within +/- .25 inches and
the surface moisture content (by volume and weight) is
calculated to within 3%wt and 5%vol. Reproduce these
surface plots and attach them to the master copy of
this ATP.

Verified by: MM_

Test Performer

RS

Position the moisture probe over a barrel with
approximately 30%wt moisture content waste simulant.
Record the documented moisture content (by volume) of
the waste simulant:

Moisture content: ég %l+/- l./ %
Vo

Dry simulant Density: . 2% g/cc

Frj:Lthe front panel, initiate the surface scan.
Prier=t3 the end of the surface scan, enter the
following comment into the comment box in the front
panel: "CPMP FINAL ACCEPTANCE TEST"

verify that the surface scan data (near counts vs
depth) is plotted on_the front panel.

Verified by: /?%ziif?—_”
Test Performer

Using a spreadsheet graphics package, verify that the
surface level is indicated within +/- .25 inches and
the surface moisture content (by volume and weight) is
calculated to within 3%wt and 5%vol. Reproduce these
surface plots and all raw data for the ATP and attach
them to the master copy of this ATP.

Verified by:

N
Test Herformer >
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Verify that the data file contains the comment entered
in step 6.12.9 and that all data points contain a "Time
Stamp”.

Verified by: /77;;;/

Test Performer

6.13 E-STOP TESTS

6.13.1

6.13.2

6.13.3

6.13.4

Setup the moisture probe for a scan in one of the test
parrels. Start the scan from the front panel. During
the scan, press the STOP BUTTON on the front panel.

Verify that the motion is stopped.

verified by: /7j%£é§:~

Test Performer

Setup the moisture probe for a scan in one of the test
parrels. Start the scan from the front panel. During
the scan, press the manual red Emergency Stop Buttoen.

verify that the :fﬁ}on is stopped.
Verified by: ///§

Test Péerfcormer

6.14 TERMINATION OF OPERATION

6.14.1

6.14.2

6.14.3

6.14.4

6.14.5

6.14.6

6.14.7

Press the "Exit" button. This will return the user to
the windows* interface.

Select "Exit Windows" from the file menu.

Choose OK to gquit Windows.

Insert a 3-1/24 diskette into drive "A:"

At the DOS prompt (C:\>) type: copy c:\data\mm-dd~
yy\*.* a:. This will copy all files that were created

for this ATP to the diskette.

Attach a hardcopy of the files to the MASTER COPY of
this ATP.

Press the power button to turn-off the computer.

Page 20
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TEST STEP

OBSERVATION/RESULTS

INITIALS

DATE
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ITEM

DESCRIPTION

RESOLUTION

INITIALS

DATE
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EXCEPTIONS CORRECTION APPROVAL “
PARAG | DATE | DESCRIPTION RESOLUTION/DIS | ORGANIZAT | INITIALS | DATE
RAPH POSITION ION
NO.
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DATE
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TEST TNESS DATE
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* Advanced Test fq CERTIFICATION NUMBER: C000000578
10401 ROSELLEIST -~ CLoiL T CALIBRTION CERTIFICATE
SAN DIEGO CA 92121-1503 R Date Due: 01/04/97

1-800-404-2832... e s S e CALIBRATION DATE: 01/05/96
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Printed:01/08/96
At'09'18’57

—

\f

. Advanced Test Equ ﬁ
all manufacturer?®s: publ1shej sgec;fxcaxlo
standards whose curacies are- traceable

s e s i

MFG AﬁbDEﬂ

' SERIAL #° DESCRIPTION
ASSOCIATED SP-1601 20344 11Dx13Hx12W,CO2,SOLID STATE CONTROL
DIAL READINGS (DEG F) LOW HIGH
0 ~-1.9 2.2
25 23.3 28.1
50 47.4 50.6
75 68.5 73.0
100 98.35 99.8
125 121.2 123.3
150 147.6 149.1
175 168.3 179.8
200 193.5 207.1
225 222.8 234.2
250 246.2 255.9

KRR RRERKKRRK K KRR K KRR KKXKXKXXKCORRECTION Xk ek kR kk kXX XK KKK R KRR KKK KRR K KRR KK

Cert Date: |
Cert Q.C.:
Temp:

% R/H:

Rec Cycle:
Req Cycle:
L Signature:
STANDARD CALIBRATION
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_RATIO DAY
/ lupa s WA 7, \(ﬂ/,@an/j’/d/\) DENSITY  DEMs5ITY
N L4 3. 87 2. 14 LL 5
H 2 | b2 2,01 /.59
/S HT 2 5 $4. 41 [ 4 L.37
it/ | 20T 52,39 L7z 1,23
~/q H7 25.7¢4 L9/ 8.727
\“/Vnn 100 199,87 [.o0) 2,00
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Calibraton Data File

Created by Calbrate.vi

New source inserted on: 01/11/86 5:23 PM

Date/Time coda: 2904243790

Calbration Near/Far: 3536775/5943

Date Time Near Far Ratio % Moisture  |Cal OK?
1/11/96 5:23:10 PM| 3538775 5943 585,12 289.86|No
1/11/96 5:26:54 PM| 3535328 5846| 594.57 289.08|Yes
1/11/96 5:29:41 PM| 671763 18539 34.38 46.85/No
1/11/98 5:31:36 PM| 3528942 6072 581.18 277.72iNo
1/11/86 5:35:20 PM| 3529347 5879| 600.33 284.14,Yes
1/11/96 5:36:38 PM| 3527977 6015 586.53 282.2|Yes
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12123092.062
Date.Thursday, January 11, 1536
Time:1020:39 AM
Tank Numberzz123
M.
Bottom of Penetrometer:-7
h Count TimNear _|Far  [Ralio % Moisturd Temperature
X 0] 348100 4458)  78.07| _ 63.13] 29184
-2.07 0 348100] 4455] 7807 63.43] 291.84
-1 30| 348100 4459 78.07 63.13[ 291.84
E: 30| 347079 4491 77.28] 6286 8.7
59 0| 347058 4451 7728 62, 18.71
58 307 347040 4492  77.26]  62. 18.67
575 30 347015 492 7725 @2 8
5.6 30| 345988 4452, 77.25] 62 18,
£ 30| 242432] _17982] 1348 30.62] 18
5% 0] 246817]  17852] _ 13.75 10.88] 18
5B 0] 24646 17820 14 18.55
57 30| 25077 7825 1407 18.68
56 30] 24880 7866 13.9 18.
55 30;_249432 7874 138 | 18.64
5. 30] 247505 7576 140 F 18.56
542 30| 247508 7683 13.9 2| 1857
533 30| —249404] 17637 14] 291886
-5.25 30| 252733 7427 14. 62 18.58
517 30] 253018 026 148 97 62
5,08 30, 252680 9851 1488 |
5] 10| 255427 744 1525  3a. 63
49 30| 250862 0801521 32.3 52
48 0| 264127] 17108 44 3253 .67
47 0] 268857 16920, 3267 .55
466 30] _272557] 16816 3327 .54
458 30| 273422 717 3341 )
448 30| 272063 5352 X 33.69) 54
44 30! 273020] 16467 58] 33563 54
-4.33 30| 271883] 16286 68| 3373 55
424 0] 270306] 15842 06]  3408] 1863
4. 30| 268200] 15628]  17.03;  34.07]  18.63,
4. 30| 2653730 14987 17.7 34.7] 1864
X 30] ~ 268522 _ 14551 18. 3548] 1854
-3.91 30] 270088 _ 14074] _ 19, 38,69 55
2 0 296205 13853: __ 212 37.87 58
374 0] 314500] 13380, 234 38. 67
366 0] 327984] 13190] _ 24.8 40, 55
357 O 334047| 12886] 2582 _ 41. 57
348 0| 336562 2988 261 47194 7
341 30| 343200 2805 26. 42427 1
-3.32 301 34811 2692] 271 42.66] 1865,
-3.24 0, 34416 2688] 271 42.65 86,
-3.98] 0l 34187 2656 27.0 4257 8.
3,07 30] 33819 12605] - 2691 42, 18.5%
298 30| 335100 12639 2591 — 4177 8.
28 30| 331880!  12086] _ 25.55] 4151 62
-2.82 0] 327628]  12040] _ 25.3 4134 .72
2.74 30 325385] 13308 34 40.66 51
265 0 B24] 13280 4.0 4034 87
257, ) 5088 13426 347 39.87 864
248 30 155] 13028 404, 4034 71
2.4 30 159, 12759 447] 4068 64
232 30| 310884; 12037 2584  41.73 64
2.24 30| 313034] 10892] 2874  48.71 ;
215 0] 314460 9207, 3416 46.74] 187
-2.07) 30] 315312 6680] 47.2 52.28 .7
FEL) 30{ 314875 4886] 8444 5844 18.62
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YY12399Z.062
Date:Thursday, January 11, 1898
Time:02:08:25 PM
Tank Number:yy123
Riser Number:99z
Surface Elevation:-12
Operator:Simmons, Tad M.
Top of Penstrometer:0 |
Bottom of Penetrometer:-7
Time Depth Count Tim{Near Far Ratio % Moisturd Temperatu
2:08:22 PM -6.5 60| 4788086 36420 13.17 30.32 18.69
2:09:47 PM -6.33 60 480328 36607 13.12 30.27 18.74
2:10:56 PM -6.17 60| 478176 37082 12.8 30.05 18.83
2:12:06 PM -6 B0 491962 40815 12.05 29.23 18.61
2:13:16 PM -5.83 60! 501705 37567 13.35 30.5 18.6
2:14:26 PM -5.67 60! 502906 37408 13.44 30.58 18.69
2:15:35 PM -5.5 60] 4984211 35865 13.78 30.91 18.67
2:16:45 PM -5.34 60/ 498153 35180 14.16 31.28 18.67
2:17:55 PM -5.17 60| 506328 34359 14.74 31.84 18.54
2:19.05 PM -5 60; 508867! 33850 15.03 32.13 18.55
2:20:15 PM -4.84 60| 523705 34968 14.98 32.08 18.62
2:21:26 PM -4.67 60| 542944 34683 15.65 32.74 18.6
2:22:36 PM -4.5 60| 547605 33690 16.25 33.32 18.59
2:23:46 PM -4.34 60| 547488 33415 16.38 33.44 18.63
2:24:56 PM -4.17 60| 533841 31730 16.83 33.87 18.6
2:28:08 PM -4 60! 832010 28173 18.24 35.21 18.61
2:27:117 PM -3.83 60| 578566 27527 21,02 37.77 18.57
2:28:26 PM -3.67 60| 647879 26442 24.49 40.7 18.56
2:28:36 PM -3.5 60| 676863 26005 26.03 41.87 18.59
2:30:46 PM -3.33! 60| 689788 25827 28.71 42.38 18.58
2:31:56 PM -3.17 60] 686758 25005 27.48 42.88 18.66/
2.33:08 PM -3 60{ 670800 25678 26.12 41.94 18.67
2:34:18 PM -2.83 60! 660017. 25875 25.51 41.48 18.67
2:35:26 PM -2.67 60 642979 26454 24.31 40.55 18.6
2:36:36 PM <25 60| 627820 26252 23.92 40.24 18.65
2:37:46 PM -2.33 60| 622884 25039 24.88 41 18.58
2:38:56 PM -2.17 60| 625267 19691 31.75 45.48 18.71
2:40:08 PM -2 60] 631934 12641 49.99 53.3 18.74
3:00:56 PM -8.5 60/ 480768 36458 13.18 30.33 18.68
3:02:07 PM -6.33 60] 480017 36377 18.2 30.34 18.57
3:03:17 PM -6.16 60| 477287 35818 13.33 30.47 18.58
3:04:27 PM -6 60| 482436 35609 13.55 30.69 18.62
:06:00 PM -5.83 60] 498978 35541 14.04 31.17 18.63
:07:09 PM -5.67 60 500396 35901 13.84 31.07 18.53
:08:27 PM -5.5 601 496487 35548 13.97 31.089 18.63
.09:35 PM -5.33 60] 496981; 35218 1491 31.24 18.53
:10:45 PM -5.16 60| 505660 34463 14.67 31.78 18.58
3:11:55 PM -5 60| 508004 33796 15.08 32.16 18.5
3:13:05 PM -4.83 60| 520902 33883 15,37 32.46 18.54
3:14:15PM -4.66 60l 538061 33982 15.86 32.93 18.62
3:15:25 PM -4.5 60; 544852 33347 16.34 33.4 18.51
3:16:35 PM -4.33 60| 542460 32369 16.76 33.8 18.59
3:17:44 PM 4.1 60| 534695 31496 16.98 34,01 18.61
3:37:05 PM| - -6i 30{ 240434 17877 13.45i 30.59 281.72
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Date: Thursday, January 11, 1996

Time:04:47:52 PM

Tank Number:yy123

Riser Number:99y

Surface Elevation:-12

Operator:Simmons, Tad M.

Top of Penetrometer:0 |

Botlom of Penetrometer-7

Comments:

CPMP FINAL ACCEPTANCE TEST

Time Dapth Gount Tim{Near Far Ratlo % Moisturs Temparatura
4:48:29 PM -2 30| 375730 4669 80.47 63.94 18.48
4:50:09 PM -1,96 30| 374934 4047 92.64 67.98 19.24
4:50:48 PM -1.92 30 373820 3642 102.64 71.22 19.29
4:51:27 PM -1.87 30; 373620 3688 101.31 70.79 19.15
4:52:05 PM -1.83 30| 375371 3628 103.46 71.48 18.13
4:52:45 PM -1.78 30| 373683 3357 111.32 73.96 19.11
4:53:24 PM -1.75 30| 372986 3436/ 108.56 73.1 18.18
4:54:02 PM -1.71 30| 872628 3417 108.05 73.25 19.2
4:54:42 PM -1.67 30; 369683 3649  101.31 70.79 18.06
4:55:21 PM -1.63 30i 368635 3648 101.05 70.71 19.15
4:56:00 PM -1.58 30; 367233; 3552 103.38 71.48 18.02
4:56:39 PM -1.54 30; 366417 3667 99.92 70.35 19.05
45718 PM -1.5 30| 363252 3875 93.74 68.34! 19.04
4.57:56 PM -1.46 30| 357278 3480 102.67 71.23, 19.08
4:58:35 PM -1.42 30| 348039 3475] 100.16 70.42; 18.02
4:59:14 PM -1.38 30| 335337 3172) 105.72 72.2 19.11
4:59:53 PM -1.34 30; 315043 3061 102.82 71.31 19.05
5:00:32 PM -1.28 30| 286286 2759 103.76 71.58 19.15
5:01:12 PM -1.25 30| 247703 2587 95.38 68.88: 19.19
5:01:51 PM -1.21 30| 209481 2318 90.37 £7.24, 18.15
5.02:29 PM -1.17 30| 169807 2008 84.52 65.3; 19,09
5.03:08 PM -1.13 30| 130070 1684 77.24 62.85 18.1
5:03:47 PM -1.08 30 91765 1349 68.02 59.69 19.24
5:04:26 PM -1.05 30 59079 1030 57.38 55.94! 19.21
5:05:05 PM -1.01 30| 36842 908 40.44 49.61] 19.12
5:05:44 PM -0.87 30 23566 782 30.14 44.561 18.14
5:06:23 PM -0.92 30 16370 733 22.33 38.92; 18.28
$.07:02 PM -0.88 30 12373 704; 17.58 34.58 19.19
5:07:41 PM -0.84 30 10009 629 16.086 33.12 19.21
5:08:20 PM -0.8 30 8508 664 12.81 29.97 19.3
5:08:59 PM -0.76 30 7528 688 10.94 28.16 19.23
5.09:39 PM -0.71 30 6763 626 10.8 28.03; 19.37
5:10:17 PM -0.67 30 €335 708 8.94 26.26! 18,39
5:10.57 PM -0.63 30 6035 621 9.72 26.99: 19.3!
5:11:36 PM -0.59 30 5634 558 10.08 27.33 19.4,
5:112:14 PM -0.55 30 5481 564 9.72 26.99 19.4
5:12:54 PM -0.51 30 5305 523 10.14 27.4 19.42
5:13:32 PM -0.47 30 5091 492 10.35 27.59 19.52
5:14:10 PM -0.42 30 4822 378 12.76 29.92° 19.53
5:18:48 PM| " -11.45 30] 510429 5500  92.87 68.04' 202.07
5:42:41 PM +11.45] 30/ 510429 5500: 92.81 68.04]  292.07




e SENT ET

YY123087.220
Date:Thursday, January 11, 1996 |
Time:03:50:12 PM
Tank Number:yy123
Riser Number:55z
Surface Elevation:-12
Operator:Simmons, Tad M.
Top of Penetrometer:0
Bottorn of Penetrometer:-7
Time _|Depth Count Tim{ Nuar Far Ratla % Molstur{ Temperature
|_3:51:31 PM - 30| 315414 6395 49.32] 53.06 18.59
:52:10 PM -1.96 30| 315702 5238 60.27 56.97 18.68
:52:48 PM -1.92 0} 316157 4813 68.54 59.86 18.59
:53:28 PM -1.88 30| 315014 4340 7258 61.26 18.57
5407 PM -1.83 30| 31381t 4375 71.73 €0.97 18.57.
| 3:5448 PM -1.79] . 30] 315158 4456 70.73 60.62 186
:55:25 PM -1.7 30 138609 4380 71.44} 60.87 188
:56:04 PM 1.7 30 13111 4569 68.53: 59.86 186
:56:44 PM 1.8 30 13473 4408 71111 €0.76 18.71
:57:23 PM -1.62 30| 313144 4524 69.22 60.1 18.6
:58:02 PM -1.58 30[ 310440 4524 68.62 50.89 8.7
| 3:68:41 PM -1.54 30| 305635 4482 68.19 59.74 18.62
|_3:50:20 PM 15 30! 300874 4255 70.73 60.62 18.7
50:58 PM -1.48 30| 291442 4197] - 63447 60.18 18,72
4:00:38 PM -1.42 30| 281143 3958 71.09; 60.74 18.71
4:01:117 PM -1.37 30| 264585 3667 7215, 61.11] 18.68
4:01:56 PM -1.33 0 44381 3307! 73.9, 81.71 18.69
4:02:35 PM -1.29 30 18773 2888 73.22 61.48 18.6
4:03:114 PM -1.25 30 89684 2657 71.39 0.85 18.67
4:03:54 PM -1.21 30 156079 2251 60.34! 0.14] 18.7
40433 PM -1.17 30/ 122148 2006 60.89: 7.19 18.6;
405111 PM -1.12 30 90128 1569 57.81] 56.1 18.69
4:05:50 PM -1.08 30 62248 1269 49.061 52.96 18.55
4:.06:28 PM 1.64 30 38406 949! 40.47 49.62 18.68
4:07:08 PM -1 3] 22396 704, 31,81 45.51 18.61
4:07:48 PM -0.96 30] 15195 625 24.31 40.56 18.66
4:08:27 PM -0.81 30 11650: 567 20.556 37.35 18.58
4:09:06 PM -0.87 30 9898 540 18.33: 35.3 18.71
4:08:45 PM -0.83 30 8538 556 16.38| 3244 18.68
4:10:23 PM -0.78 30 7619 524 14.54) 31.65 18.68
4:11:02 PM -0.76 30 6905 525 13.18 30.3{ 18.7
4:11:41 PM -0.71 30 6393 506! 1263 288 18.61
4:1221 PM -0.67 30 6075 s11] 1189 20.07 18.77
4:12:59 PM -0.63 30 5717 523 10.893 - 28.15 18.76
4:13:38 PM -0.58 30 5587 475 11.76 28.95 87
4:14:117PM -0.64 30 5235 476 1 28.21 18.81
4:14:56 PM -0.5 0 5268 470 11.21 28.42 18.74]
4:15:35 PM -0.4€ 30 4866 407 11.86 29.14 18.81
4:16:14 PM -0.4 30 4704 387 12.18] 29.33 18.82
4:18:53 PM -0.38 30 4770 7 14.59 31.7 18.87
4:17:32 PM -0.34 30 4692 7 13.92 31.05 18.91
418:11 PM -0.29 30 4601 1 16.88 34.01 19.02
4:18:50 PM -0.25 30] 4593 52 18.23 352 19.07
4:19:28 PM -0.21 3, 4600 70 17.041 34.07 18.8¢
4:20:08 PM 0.17 30 4540 44 1861 6.56 19.1
4:2047 FPM -0.13 30 4477 54]  17.63, 34.63 18.0
42126 PM -0.08 30 4382 00 191 3855 19.1
42205 PM 0.05 30 4380 210 0.86] ~ 37.62 19.22
4:22.44PM] "~ -0.01] 30| 4250] 215 977 3664 19.23]
4:46:08 FM 0.07] 30| 510429] 55001 9281  68.04] 232.07|
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Data Thursday, January 19

Tims 035012
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YY12302 X8
— I —— j
0j !
8357 ] I I 1
7897 MIN NEAR CT§ = S8 7705779, MINNEARCTS o
178954, MAXNEAR CTS w | 253704] 316157 MAX NEAR CTS u | 332106
1258 Hal Helght Ota = | 129081, 19334 al_Height Sty o | 120001 8
1ol ration Dats for 42%vel ion Data for 47%ve]
% Shed e = £ Shified GO % EX
NOH# Near | o iShm Near|Deptn o) [y o
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PROTOTYPE CPMP INSTRUMENT
ACCEPTANCE TEST PROCEDURE

INTRODUCTION
PURPCSE

This procedure shall be used for acceptance testing of the
prototype cone penetrometer moisture probe instrument. The
prototype cone penetrometer moisture probe includes all the
necessary hardware to operate the system except for the
hardware/software required to operate the automated production
model. The prototype hardware includes the probe and
detectors, the winch system [not including the computer
controlled motor drive system], the NIM bin electronics, the
thermistor, the laptop computer and I/0 interfaces. The
prototype does not include the hardware and software required
to calibrate the probe nor all the software required to scan
the waste, and acquire and process the data during field
operaticn. The prototype test will cover the function of all
the components, and demonstrate data flow through the system,
winch function, and detector and temperature sensor sub-system
function.

The production acceptance test procedure is covered under WHC-
SD-WM~-ATP-145, which will demonstrate overall system function,
including the Labv1ew software and automatic scannlng features
of the system. Functional criteria spec1f1ed in WHC-SD-WM-
FDC-047 will be verified in the production acceptance test
procedure.

SCOPE

Completion of this test will verify that the mechanical and
electrical features of the Prototype CPMP instrument are
operating as designed. The scope of the acceptance test is as
follows:

* Basic equipment functions and mechanical interfaces will
be verified.

* Performance of electronic components will be
demonstrated.

* The winch system will be demonstrated.

* The probe detectors will be demonstrated
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APPLICABLE/REQUIRED DOCUMENTS

SAIC drawincs

544200, Moisture Probe Assembly, CPMP

544100, Cone Penetrometer Deployment System, CPMP
TEST CONTROLS
RESPONSIBILITIES
3.1.1 Project Engineer
Nick Boechler
Rosa Seda
Note: Ejither project engineer may perform test
performer activities.
* Overall responsibilities for maintaining and
controlling testing.
* Provide liaison with facility used for
testing.
* Provide liaison with Quality Assurance (QA)
for testing activities as required.
* Approve test procedure and final report.
* Overall testing responsibilities and
assignment of responsibilities.
* Review test results and prepare/issue test
report.
* Monitor testing for compliance with the test
procedures.
3.1.2

Test Performer [as approved by +the project
engineer(s)]) ’

* Perform test in accordance with approved test
procedure.
* Maintain a file of documented information

pertinent to the tests.
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Quality Engineer: M. L. McElroy

* Review and approve the test procedure and test
report.

* Ensure that gquality requirements are defined
and satisfied for the test.

* Witness conductance of acceptance testing as
required. Testing may proceed per this

procedure without a QA engineer present.

Quality Control Inspectors

* Monitor test activities and provide signature
verification, as required.

* The QA engineer or project engineer may
request QC witness of testing not specifically
required in the test procedure.

The test performers and project engineers for this
test procedure shall be documented in the
acceptance test report.

All test data, pertinent observations, and off-
normal events shall be recorded on the test
procedure, section 6.0 of this ATP. If additional
space is required, the data shall be recorded on an
observation/results data sheet (provided in
Appendix A) or equivalent.

Data recorded on the observation/results data
sheets shall be formally documented in the ATR.

The data recorded during the f£rictien test shall be
released in the ATR as raw or reduced data.

Changes to the test procedure are permitted. The
test performer shall red ink changes with the
concyrrence of the WHC project engineer. Approvals
will be documented by the WHC project engineer's
initials on the redlined item. Lack of immediate
redline approval does not constitute a test hold.
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TEST CONFIGURATION
3.3.1 The drawings and engineering documents which

establish the process equipment test configuration
are listed in Section 2.0.

3.3.2 Additional documents required to perform, document,
or validate a test (sketches, calibration sheets,
etc.) will be referenced in the ATR.

PROCEDURE CONTROL

3.4.1 A controlled test procedure package shall be used
for testing and shall include the following:
* A single copy of this test procedure.
* Other information directly applicable to

testing which are required.
* Functional Block Diagram, Fig. 3-1.
RETEST PROCEDURE CONTROL

3.5.1 If retest 1is reguired, additional copies of
applicable procedure sections or data sheets of
this test procedure may be used or new procedures
may be used. ’

3.5.2 The addition of procedure sections to be used for
retest shall be added to the test procedure
package, concurred with by the WHC QA
representative, and formally released in the ATR.

3.5.3 Minor procedure changes such as editorial changes
to a step, clarification of a step or steps,
elimination or addition of a step or limited
sequential changes of steps, shall be noted in the
procedure by redline entries and noted in the
exceptions sheet located in Appendix B giving the
reason for the change.

OPEN ITEMS

3.6.1 Items and actions identified during the conduct of
testing which require future resclution/completion
shall be noted on comment sheets. Identified open
items shall subsequently be entered into the test
completion report to assure final close-out.
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TEST FACILITY

Acceptance testing of the Prototype CPMP instrument will be
conducted in the SAIC Campus Point E building high bay, San
Diego, CA. After acceptance testing has been completed and
approved, the accepted assemblies will be held at the SAIC
facility until completion of the production unit test.

SAFETY

* only the project engineers and/or their approved
personnel shall operate the Prototype CPMP during
performance of this ATP.

* Test personnel shall be briefed, prior to test
performance, on the hazards unigue to the Prototype CPMP
equipment. :

* Science Applications International Corporation (SAIC) is

responsible for safety during conduction of the
acceptance test.

TEST PROCEDURE
PREREQUISITES

Perform functional testing as follows. Record additional
observations on Prototype CPMP functional testing observation
sheets (Appendix A), as required. Successful completion of a
given test is documented by project engineer signature on the
master data sheet.

i - ! N
i'i/‘ i\ : ,‘ 7 - 3 —"
Completed: tJﬂv‘%Lﬁ_m_~_\4m\ V{/A v /G 2
Test Performer Date

VISUAL EXAMINATIONS AND MEASUREMENTS
6.2.1 Electronics and Computer Equipment

Review the following equipment and verify
identification. Note any discrepancies in Appendix
A.

6.2.2 Computer
J.’
Manufacturer: dlenlin
Model No._ QTO NI, WIFCT = T(D
Serial No._3Z2 1 & DNWOH_C“é
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GPIB Interface ) t
Manufacturer: M“ﬂ I 'P
Model No. P c™Mc IR -C f&
Serial No._4Gf ™

Multifunctional I/0 _
Manufacturer: \/ L

Model No. DA ® cavd ~702
Serial No. =95 N~

RE~-232 Interface

Manufacturer: v A
Model No. Buith o 24
Serial No.

*&“‘w‘f‘ﬁ/ L —
Completed: M C,,‘/ 4/27/95

Test Pex‘:former Date

NIM Bin Electronics

Preamps

Manufacturer: Tenelec

Model No. TC 175 _

Serial No. 2519 4 2° zZ. 0 ) Raor, 273

Amplifier

Manufacturer: Tenelec
Model No. TC 246

Serial No. X AlH & /| L

Delay Amplifier
Manufacturer: Tenelec
Model No. TC 215
Serial No. =2 7

Dual counter and timer
Manufacturer: Tenelec
Model No. TC 512
Serial No. ™™ | 7

R

High Voltage Power Supply
Manufacturer: Tenelec

‘Model No. TC 952

Serial No. R G L
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NIM Bin

Manufacturer: Tenelec
Model No. TB 3

Serial No. 755%

Vs -
Completed: A AANAAAN ‘11:.7. 1/415
Tedfl Performer Date .

Detectors

Neutron detectors
Manufacturer: TGM

P EB20/13. ~
Sarial Ho. vdwv-‘iso‘{—éj)}:ﬁ R—-49451-Hp
Thermistor

Manufacturer: Newark Electronics
Model. No. 29F204.

Serial No.

Cali;rated: T _ (Y/N] Calibration Date: M""‘{D‘:ﬁl
A p

Completed: &}%Qbiﬁﬁm/bﬁﬂ q/}7 /Q 5’

Test Pgrformer Date

Source/Container

Manufacturer: Frontier Technology, M/N Z10
Serial No. 1 ¢c ~cF—72 570

Type A DOT approved shipping container
Manufacturer: Frontier Technology

M/N 50240, A

Serial No. 91. il : / -

Completed: gﬁﬁ':‘”"”'~4‘/‘4/ C{ /2' 7 a5
Test-Performer Date

Probe Body

Manufacturer: SAIC

Drawing No.: 544200, Moisture Probe Assembly, CPMP
Serial No. 1

Completed: A}'{W’V\ 4/27 /4 3

Test Rerformer Date
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6.2.7 Winch

Manufacturer: SAIC
Drawing No.: 544100, Cone Penetrometer Deployment
System, CPMP Serial No. 1

Including:
Reduction gear
Manufacturer: Bayside

Model No.: (_3_ A 90 ReleY

Senal No.

Brake
Manufacturer: W AN

Prawing No.: {—H
rok- sertar No. ‘;5},[515‘-37061-)‘\

i
Completed: il /a1 /4 5/

Test Eerformer Date '/

6.3 ELECTRICAL SYSTEM PREOPERATIONAL CHECKOUT
6.3.1 Wiring Check

Verify the hook up of the NIM bin electronics,
detectors, notor/encoder controllers and the
computer interface using the system electronics
block diagram, Fig. 6-1.

Completed: W’“w 7/2 / /45\

Test\Performer Date

S S eyl
MW _RC 53 nat){re / ’D}iz'e /

6.4 SYSTEM STARTUP TEST

6.4.1 Computer start-up

Turn-on computer and display Lab View Front Screen.

Completed: W‘”‘W‘—‘ CT/L {/4 §
Te&t Parformer Date
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OPERATIONAL TESTS

Motor Tests

Operate drum a minimum or 3 revolutions per test
and observe for any anomalies. Load the cable with
a simulated force similar to the moisture sensor
weight (5 lbs for moisture sensor and 0.1 lbs/ft

é@? . z for cable)}.
J

6.5.2

|

3
2

U

Rotate the drum in the clock wise direction
utilizing the computer control on slow speed.,_l.'l/S
. 2

] y !
Record Rotation speed -1

Rotate the drum in the clock wise direction
utilizing the computer control on high speed.

i
Record rotation speed g (ﬁ

Rotate the drum in the counter clock wise direction
utilizing the computer control on slow speed.

I
Record rotation speed l» Va. /15
Rotate the drum in the counter clock wise direction

utilizing the computer control on high speed.
"

Record rotation speed S
—
s
Completed: £;;¥>i/4~_/~—~__ 4[7¢/@ °
Test Performer Date

MOTOR CONTROLLER TESTS

Operate drum a minimum of one half revolution for
the following tests.

Load the cable with a simulated force similar to
the moisture sensor weight (5 1lbs for moisture
sensor and 0.1 lbs/ft for cable).

Rotate <the drum in the clock wise direction
utilizing the computer control in a timed (start
delay start delay) mode. )

Record delay time 105¢ge .

. ! i
Record distance cable traveled i ‘-léJ
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3 U2 R
Record number of intervals 7\‘( (?\@%

!
Record rate of rotation é'/t\u .

Rotate the drum in the counter clock wise direction
utilizing the computer control in a timed (start
delay start delay) mode.

o

Record delay time IOEG(/' 330 “L\
1 t __,//’: *
Record distance cable traveled Lf ~10 )_ﬁ ' 4‘,)1

——

"/
Record number of intervals Z 2 /-'j"“ﬁ)

Record rate of rokation, 2 ”/ ~ee. .
G ™ o e

Completed:
Test /Pefformer Date !

WINCH TESTS

Position a simulated cone penetrometer pipe in the
center and approximately three feet from the drum
and thread the cable through it. Load cable with
simulated sensor package load (5 1lbs for moisture
sensor and 0.1 lbs/ft for cable).

Repeat the following steps 2 minimum of three
times.

With the drum fully loaded or with the sensor in
it's simulated stored position, reel out 65 feet of
cable.

{
Record length é 6 ﬁ "/5
Record time 53 5;& ¢

Record rate of travel ﬂ ' 5 " fﬁg «

With the drum fully unloaded or with the sensor in
it's simulated lowered position, reel in 65 feet of

cable. \
Record length (" 5
Record time % 0(/'

Record rate of travel @\ .\’\\\("7‘21_(
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With the drum fully loaded or with the sensor
jt's simulated stored position, reel out 65 feet

cable. /
6GE
83 s
-4 "eoe
With the drum fully unloaded or with the sensor

it's simulated lowered position, reel in 65 feet
cable.

Record length

Record time

Record rate of travel

-1/
Record length &S
Record time =] E SQ‘(/
Record rate of travel 43,£{‘74;e("

With the drum fully loaded or with the sensor
it's simulated stored position, reel out €5 feet
cable.

Record length 6 6-{
83 Set. .
94" e
With the drum fully unloaded or with the sensor

it's simulated lowered position, reel in 65 feet
cable. -1

Record time

Record rate of travel

Record length
Record time ' 8J4re -

Record rate of travel

2 /264

0
29
in
of

in
of

in
of

in
of

Completed:
Test PFrformer Date
MEASUREMENTS
6.6.1 Sensor Tests

Lower the Moisture Sensor assembly (including
source) into six different waste simulants. While
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the sensor is in the waste simulant, take timed
count readings. Plot the Near\Far ratio against
the water % by weight and verify a linear curve
exists. Reference Phase 1 final report (Figure
20), dated March 20, 1995.

Note: 1) This can be a hand operation and
without the winch.
2) Counts and ratios shall be recorded
and controlled from the computer

Barrel 1
Record % water ro 070
Record count time 105w
Record far count S g. i‘
Record near count 1 O\S‘HOQ 0‘2,%
Record near\far ratio \ 7 3.5-

Barrel 2 ’
Record % water L\ 7 70
Record count time 1040 )
Record far count ‘l\lfi 04 22 .3
Record near count ! L\}»%éu{ Ot) 4

Record near\far ratio 25’,'_‘1
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Barrel 3
Record % water 3/75
Record count time [Dsec
Record far count 2652 G ¥
Record near count B 7, ;Zqétj ¥
Record near\far ratio (-‘3 '8
Barrel 4
Record % water s 5_2
Record count time 105422,

Record far count 5 512 é . \;{r
Record near count 45,316 Ch ¥

Record near\far ratio 'LQ,';%

Barrel 5
Record % water ( Y70
Record count time 1 0sze
Record far count Hi72 V&' %
Record near count g 7, 44e QG,X
Record near\far ratio Z3 i

Barrel 6
Record % water ""( 79
Record count time / 05 2L,
Record far count S.é}; CL: r(’
Record near count 5 7! 593 5@« %

Record near\far ratio

km,ﬁ,?)»ww
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8 T A NS
Completed: ! qulj k?tr
Test Performer Date ¢

Temperature Display

Display and record output from the thermistor on
the computer screen at two temperatures.

Temperature 1_4 A~ o 27..0(/ Temperature 2 3(‘7_2 &
Completed: W/ﬁ/“——"\- % /95

Test Eerformer Date

Lab View/Windows Software

Record the Version of Lab View being used for
system development so that WHC can verify their use
license. Version 3., |. .

I
Verify the Window PC software being used and supply
to ARA as interface information for their computer
system design.

Windows Vo 3o I e
A &
Completed: Z\/L&DIJL«’YVMM \ 121 /a‘ 5

Test ‘Perfo\rmer Date g
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APPENDIX A

PROTOTYPE CPMP FUNCTIONAL TESTING
OBSERVATION/RESULTS SHEET
COMMENT SEEET

e;ﬁ;p C.C 1 — osnli

ATP Sensor Measurements
September 21, 1995 '

180 ﬂ

160
140
1207
100

80
60 el

40 -

20 e

0 10 20 30 40 5 60 70 8 90 100
Moisture Content (%wt) '

Used average of three 10-second runs.
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PROTOTYPE CPMP FUNCTIONAL TESTING
OBSERVATION/RESULTS SHEET

TEST STEP OBSERVBTION/RESULTQ INITIALS | DATE
3.2-3 LAG, I Y A | Yups
L dulels Qc eumcotd PP AR Appk
/52 @ 2 gz, cownt times I AR | Yrife e

T
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PROTOTYPE CPMP FUNCTIONAL TESTING
COMMENT SHEET

ITEM

DESCRIPTION RESOLUTION INITIALS DATE
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APPENDIX B

Exception to Acceptance Test
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EXCEPTION TO PROTOTYPE CPMP ACCEPTANCE TEST

N

EXCEPTIONS CORRECTION APPROVAL
PARAGORAPH DATE DESCRIPTION RESOLUTION/DISPOSITION ORGANIZATION INITIALS DATE
NO.
}0 24 Vil Tharae QA HOE o.rflw»l 6’5"“"":5 “é‘ﬁ izy?;
J FO' Z_%)E 5:5,-11." < u-lvtl""f' 1
For 'F'\I\-J oﬂonva,( A
TEST. APPROVED - NO EXCEPTIONS: TEST APPROVED - WITH EXCEPTIONS:
72195
PROm ENGINEER —D'ﬁg—_" PROJECT ENGINEER ODATE
@ M7 OUALITY ASSURANCE DATE
DATE
cCe e
) ’,! q /z , é qb TEST WITKESS DATE
TEST WITNESS DATE
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