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CONE PENETROMETER
ACCEPTANCE TEST
REPORT

1.0 INTRODUCTION

The cone penetrometer platform (CPP) was designed by WHC and
Applied Research Associates (ARA). The design was governed by WHC
specification WHC-5-0241 Rev.2. The fabrication of the CPP was performed by
ARA at their Vermont facility.

The CPP is designed to measure the physical and chemical properties In-
Situ. The CPP is designed to be used both in and out of tank applications. In the
Acceptance Testing, the CPP was operated to verify that it could satisfactorily
accomplish these applications. More specifically the CPP was tested to verify
that all the requirements of WHC-S-0241 Rev.2 were met. When the CPP arrives
on site, further testing via a Operational Test Procedure (OTP) will be performed.
This testing will verify the CPP is fully operational for field usage.

2.0 EQUIPMENT DESCRIPTION
The equipment tested was as follows:

Moisture Probe- Designed and built by Scientific Applicgtions International
Corporation (SAIC). The equipment includes a lab view based software
program, a deployment system, a neutron source and the neutron sensing
probe. It will be used to measure the moisture at the surface as well as taking
full moisture and temperature profiles of the tank waste. The original
acceptance testing (WHC-SD-WM-ATF-145) of this equipment was performed at
the SAIC facility and determined the equipment worked as specified in the
Functional Design Criteria (WHC-SD-WM-FDC-047). The testing of this equipment
for this ATP included the integration of the moisture probe software into the CPP
computer, the integration of the hardware onto the CPP roof structure and the

]Lab View is a trademark of National Instruments Corporation.
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verification that all the moisture probe operations were compatible with the
CPP system.

RAMAN PROBE-The raman probe was designed and fabricated by Lawrence
Livermore National Laboratory (LLNL). The equipment includes a computer,
diode laser, monochromator, optical filber bundle and the raman probe. it will
be used to determine chemical compositions of the tank waste. The testing of
this equipment included verifying the proper interfaces with the CPP were
compatible. Further testing of this equipment will oc zur with it's own ATP when
the systems software is more fully developed and installed.

CONE PENETROMETER SKID-The cone penetrometer skid was designed and
fabricated by Applied Research Associates (ARA). The equipment included the
skid structure, ballast weights, controls, support frailer, rods, guide tubes and the
cone penetrometer probe. The skid will be used to store and operate both the
moisture probe and the raman probe as well as it's own probe. The cone
penetrometer's probe will be used for taking physical measurements of the tank
waste.

3.0 TEST DESCRIPTION

The acceptance testing was conducted at ARA in their Vermont facility.
The testing was structured as follows:
1) Pre-Operational Checkout.
In these tests the electronics, computer and instrume:ntation equipment were
checked to verify the specified equipment was installed and that all the
qualification of the equipment was adequate. All the sensors that required
calibration were checked and verifiec|.
2) Operational Tests
This series of tests checked everything from the ability to moving the CPP into
place by a crane to running endurance tests on the equipment to verify the
eqguipment would stand up to repeated use. All the functional requirements
that will be needed to operate the CPP in a tank were tested individually in a
step by step sequence similar to what will occur in the field. Examples of these
fests would be skid leveling, XY table adjusting, clamp system operation and
decontamination system operation,
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All the alarms were tested to function properly under accidents. The
simulated accidents ranged from applying a heat gun on tip thermocouples
and verifying the alarm and shut down modes operated to loading push rod
sections to verify the proper software load curves alarmed and shut down the
system.

3.0 SUMMARY AND CONCLUSIONS

The testing was conducted during the time period from 5/96 to 8/96. All
tests specified in the ATP were performed and signed off. Some minor
exceptions and observations were noted in the data sheets. However, none of
the exceptions were critical deviations from the procurement specification and
were dispositioned as accept-as-is. Thus the vendor fulfilled his obligations and
the equipment tested adequate per WHC-SD-WM-ATP-151. Future testing will be
conduced per a Operational Test Procedure with Hanford operators assisting
when funds become available.
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1.0 INTRODUCTION

1.1 PURPOSE

This procedure shall be used for acceptance testing of the
cone penetrometer instrument. The cone penetrometer system
includes all the necessary hardware to operate the systen.
The hardware includes the skid, the probe, the hydraulic
system, the data acquisition system, I/O interfaces and
support trailer.

The acceptance test procedure (ATP) will demonstrate overall
system function, including the software of the system. This
ATP details the procedures used to verify that the cone
penetrometer system adequately meets all the requirements in
the performance specification, WHC-5-0241. Section 1.3
outlines the method in which the reguirements, pertinent to
the acceptance test procedure, in WHC-S-0241 are met.

SCOPE

Completion of this test will verify that the mechanical and:
electrical features of the CP 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 deployment system will be demonstrafed.

* The probe detectors will ke demonstrated.

* The software will be demorstrated.

REQUIREMENTS

The following table details the cone penetrometer requirements
specified in WHC-S-0241, the methodology used to meet these
requirements and the ATP paragraph which details the test or
visual inspection. The methods wused were V (visual
inspection), A (analysis) or T (testing).
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APPLICABLE/REQUIRED DOCUMENTS

ARA_ document

ARA/Vertex Draw1ng H053-1A "Platform Top ASM"
ARA/Vertex Drawing H059-3A, "Schematic, Electrical"
Design Package #001,"Gu1de Tube and Push Rod
Calculations"

Deslgn Package #008,"Information for Seismic Design"
Design Package #011,"CPT Data Acquisition Software Design
Document"

Design Package #012,"Ballast Design"

Design Package #016,"Roof Design"

Design Package #017, "Plck up Cradle for Lifting the skid"

WHC Document

WHC-S-0241, "Specification for Enhanced Cone Penetrometer
System"

WHC-SD-WM-FDC-047, "Functional Design Criteria Cone
Penetrometer Moisture Sensox"

WHC-SD-WM-ATR-146 Rev 0, "Cone Penetrometer Moisture
Probe Acceptance Test Report“

WHC-SD-WM-DA-201, "National Standards and Code Compllance
for Electrical Equipment and Instrument Installed in
Hazardous Locations for the Cone Penetrometer"”
ETS-W-96-849,"Cone Penetrometer Skid Seismic Analysis"
WHC-SD-WM-DA-212, "“Structural Analysis of Hanford Waste
Storage Tanks Under Loads Imposed by Cone Penetrometer
Waste Characterization Device"

CONTROLS
RESPONSIBILITIES
3.1.1 Project Engineer

Geoff Barnes

Nick Boechler

Rosa Seda

[Alternate: C.E. Hanson]

* Make redline changes to working ATP as
required.
* Overall responsibilities for malntalnlng

and controlling testing.

* Provide 1liaison with facility used for
testing.
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* 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 and co-sign the
appropriate steps. [Note: on certain

steps, the project engineer may run these
steps to gain a better understanding of
the equipment.)

* Can authorize the test performer to
perform Project Engineer responsibilities
on a limited basis.

Applied Research Associates (ARA) Test
Performer [as approved by the project
engineer(s) ]

* Perform test in zccordance with approved
test procedure.

* Maintain a file of documented information
pertinent to the tests.

* Assure safe conduct of testing.
Science Application Irternational Corporation
(SAIC) 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.

* Assure safe conduct of testing.

Quality Engineer: M. L. McElroy ‘

* Review and approve the test procedure and
test report.
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* Ensure that gquality vrequirements are

defined and satisfied for the test.

* A vendor provided (ARA) Q.C. inspector
shall witness and sign off on the
appropriate inspection steps (as
required) .

Vendor Provided ARA) Quality Control
Inspectors
* Monitor test activities and provide

signature verification, as required.

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

The ARA aznd SAIC 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 regquired, the data shall
be recorded on an observation/results data
sheet (provided in Appendix A) or eguivalent.

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

The data recorded during the test shall be
released in the ATR as raw oY reduced data.

calibration data shall be released in the ATR. .

TEST CONFIGURATION

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

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

All test will be performed with WHC provided
gloves. Black ball point pens shall be used.

The following test equipment will be provided
by WHC:

e Digital RMS multimeter
-Min/max voltage display

. ~Instantaneous peak recording
-Frequency display
Flowmeter
Dynamcmeter
Noisemeter
Riser Adaptor for 4 inch (10.2 cm) and 12
inch (30.5 cm) riser
4 inch (10.2 cm) and 12 inch (10.2 cm)
simulated riser )

L] Spray Washer

. Gloves

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.

RETEST AND REDLINE PROCEDURE CONTROL

3.5.1

If retest is required, additional copieg of
applicable procedure sections or
observation/results data sheets of this test
procedure may be used or new procedures may be
used.

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 reledsed in

the ATR.

Changes to the test procedure are permitted.
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The project engineer shall red ink changes
with the concurrence of the test performer.
Approvals will be documented by the WHC
project engineers and test performers initials
on -the redlined item and noted in the
exceptions sheet location in BAppendix B,
giving the reasons for the change.

3.6 OPEN ITEMS

3.6.1 Items and actions identified during the
conduct of testing which require future
resolution/completion shall be noted on
comment sheets. Identified open items shall
subsequently be addressed in the Acceptance
Test Report (ATR).

4.0 - TEST FACILITY

The acceptance test will be conducted in the ARA's test
facility in South Royalton, Vermont.

5.0 SAFETY

* only the project engineers and test performers personnel
shall operate the corie penetrometer during performance of
this ATP.

* Test personnel shall Dbe briefed, prior to test
performance, ©oOn the hazards unique to the cone

penetrometer egquipment.

* Applied Research Associates (ARA) is responsible for
safety during conduction of the acceptance test at their
vermont facility, and identifying the appropriate
personnel prote tiye uipjent required for testing.
Concurrence: L -y ki 4

ARA Representative Date

6.0 TEST PROCEDURE
6.1 PREREQUISITES

pPerform functional testing as follows. Record additional
observations on functional testing observation/results
sheets (Appendix A), as required. successful completion

of a given test 1is documented by project engineer
signature on the observation/results data sheet..
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6.2. VISUAL EXAMINATIONS AND MEASUREMENTS

6.2.1

Visually ins pect that the cone penetrometer
system’ to verify it contains a the cone
penetrométer skid and cone penetrometer

‘support trail
Completed: T\{A(k !
AFA Test P rformer/Proj\gct Engineer

Date: 5 7/75

Visually inspect the support trailer to verify
that the following systems are located on the
trailer:

Lk Decontamination unit

* Hydraulic fluid reservoir and pump.
Verify that there is an indicator llght
for overheatingpjand low fluid.

Completed:

AREK Test Performer/Project” Engineer

‘Date: s 7/4[

Visually inspect the hydraulic ram.to verify

"that the gulde tubes/push rod can attain

access to a riser. Visually inspect probe tip
to verify a blunt faced tip with pore pressure
sensor behind the tip 'design. Verify smooth

~surface of qulde tube and push rod.

o ¥
Push Rod: &/ @ 3'?/7
Inner Diameter N (1.00 inch/2.5 cm)

outer Diameter ;s ;¢ (1.75 inch/4.4 cm)

Guide Tube: Y=z p 74 ?{L

Inner Diameter 2,25 (2.25 inch/5.7 cm)

Quter Diameter 3.5 (3.5 inch/8.9 cm)

Outer Diameter ygg (6.0 inch/15.2 cm)
Cone Penetrometer Sensor Package:

Outer Diameter _ Z, o =¥ (2.00 1nch/5 1 cm)
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completed: \/\ /
ARA Test Perf’ormer/Proﬁ\évb}t Engineer

pate: S /7/9¢&

Vvisually inspect the data acquisition room is
located in an enclosed compartment on the
skid. Verify that all computers and
electronice are located inside the room,
including that the moisture probe electronics
and raman spectrometer electronics. Verify a

.slide door exist and that the hydraulic. ran is

in full vie:vj from this room.

completed: | / s / :
: Tdst Performer/Projggt Engineer

Date:_&—17-9

visually inspect the cone penetrometer
computer system contains: operatox station,
I/0 channels, laser printer with traphics
package, modem and removable cartridye disk.

I/0 Channels ' ;_Qg v
spare I/0 c\l;ir:els __ak

Completed:

/ —
ARA Test Performer/Project g c;{ineer

Date: 6//7/9(/

visually inspect the data acquisition room to
verify lighting and power receptacles are
provided. A minimun of 5 interior receptacles
are provided. Receptacles on the interior
will be no more than 6 feet (182.9 cm) apart.

Two 20 amp receptacles are located on the

exterior. Verify that the generator exhaust
cannot leak into the occupied space or the
HVAC.

completed: s!%l /
Test Performer/Project’ Engineer

pate:_ 5 /7 /9 &

visually inspect the skid to verify the
hydraulic and electrical controls are visibly
labeled. These irclude manually operated
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-valves to operate the push rod and guide tube.

Verify all gages are in close proximity to the
hydraulic controls.

Completed:xl

- /
Test Performer/Project Engineer
Date: 5/7 2 4

Visually inspect the side to verify hydraulic
deployment unit is located outside the data
acquisition room. Verify that the push rod
and guide tube storage is located and secured

on the slde of the ia enclosure.
Y]
Completed.

ARA Test Performer/Pro;eeMngineer
Date: 7’/7’/&7 s

Visually inspect that the system meets DOT
requirements.

skid ‘, 4 Support Trailer
Width - ival i > ry?

Height /9+tal /7 7 G “traucl (o7
Length 275 2324 207
Weight 33000 /A A L TDOs

DOT Requirements:

Width < 108 inch (274.3 cm)
Length < 28 feet (853.4 cm) Ny
Weight < 40 tor%(as 857.7 N) £

]

Completed:

ARA Tést Performer/Projec
Date: ;}A’ZZ[{/

visually inspect the skid and support trailer
for signs which -indicate potential industrial
safety risks. Verify that the platform meet
. OSHA requirements.

Toe guard height 4 _ {(min. 4 inch/10.2 cm)
Railing: ]

‘Width of railing 42,5 (42 inch/106.7 cm)
Midsection height é 3 (21 inch/53.3 cm)
Diameter (1.5 inch/3.8 cm)

2TCFR W23 ok [&M

200 (b rml peesve of.
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v

Longitudinal Spacing _'ZQ (max. 8 feet/2.4 m)
Ladder:
Rung to rung / z (max. 12 inch/30.5 cm)
wWidth JG4z¢ (min. 16 inch/40.6 cm)
Slip material A, (Yes)
Rung diameter /.0 (0.75 inch/1.9 cm)

Analysis for 200 1lbs (889.6 N) 1live load
acceptable for ladder and railings igs (Yes)

Verify signs have been used to indicate
potential iEzI;frial ﬁafety risks at Hanford.

Completed:

Test Performer/?rojbét(Engineer

Date: 5/7/45

visually inspect skid and support trailer to
verify it meets all applicable NFPA

-requirements.

Typé of fire extinguisher: »}S (ABC)

Intrinsically safe equipment loca d within 36
inch (91.4 cm) from guide tube s (Yes)

Intrinsicelly safe equipment and wiring mgrked

7 < (Yes :
&«4 Ykn%kt /

)
1A
ARA Tést7Performer/Projécgjthgineer

g 57:_ ‘Date: 44 -7~ ‘7/{

Vvisually inspect skid and support trailer to
verify that none of the unacceptable fasteners

are used (see Appendiy C).
_C__oinpleted:\ﬁ[\ L{A 1}1/\1?5:1?@ 7

Test Performer/Projéct Engineer

lDéte:___:EZZZﬁLL_____

Verify that non-intrinsically safe components
are not within 36 inch (91.4 cm) from the
guide ture and are marked.
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Completed:_ /

ARA Test Performer/Pro;e‘ét Engineer

Date: 3‘/7/<7 &
777

6.2.14 Verify decontamination water storage unit
holds 100 gallons (378.5 L).

Diameter _AL‘HZ_S_@_ ?/>< 4? X 2|

Height ﬂ’tj./"
Volume = 0.785 * Dian_\' zer * Diameter * Height

0]
Volume = _’ZZ;__/ é ‘()100 Gallons/378.5 L)

Ccompleted: m—

/
ARA Test Performer/Projec¥ Engineer
pate:__ (/oL
7

6.2.15 Visually irspect inside and outside of skid
~for usage of exterior paint. Attain assurance

/1/ { /(/ from ARA test performer that vendor applied
A SO ! rust inhibiting prlmer /V/ SO Erl Bone
~THANE -5
FU-L THfA Completed~ h 49t (7
5 K Urchant RE"Test Performer/Prolject Engineer
# G749 Date: & r7—‘9{ -
6.3 PRE;OPERATIONAL CHECROUT
6.3.1 ELECTRONIC AND COMPUTER EQUIPMENT CHECKOUT
Review the following equipment and verify
identification. Note any discrepancies in
Appendix A.

6.3.1.1 Computer

Manufacturer: Ihtel F0M4=
Model No. LY30F X
Serial No. SAH zqz205 INTEL

Completed: l/\QQA ﬂqﬁﬁg
Test Performer
Proje% !-%ngineer

Date: G —=17-94
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6.3.1.2 GPIB Interface #1
Manufacturer: M7
Model No. /P 2073 '66;5’0/
Serial No. 4 Q¥xO 55

[}
Completed: |

Date: %/3 /qC
/ 7
6.3.1.3 Signal Conditioner )
Manufacturer: i 75 000 Serex 5
Model No._ £ r3of-A AD S 153400024

Serial No. iﬁisji-ﬁéeq‘
’)D/td convester (S//V

Completed: 293 4 Ao e

ARA Tes epyformer

* Quod ?"(fﬁ‘
Projeqy fngineer ""F‘ff/om‘/ouz‘ 5/{/
Date: -394 322IA0E4FT

6.3.2 INSTRUMENTATION
6.3.2.1 Tip Thermistor

Q ool Instrument (including all adhesive,
2H,y, HMatfersl ponding materials and other materials
SW J244 - used to inmstall instrument on cone
o penetrometer sensor package) can

withstand the following conditions:

Temperature: €0 - 212 °F (15.6 to 100 °C)
Radiation: 0 - 900 Rad/hr

pH: 10 - 14

- Flammable

Analysis Acceptable X (Y/N)
calibration Method: Wt 8L = /cb/amé—
- NIST Calibration: (Y/N)
- calibration Date:

Completed: WA y
ARA Test Performer

Project Engineer
Date: ST
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Side Thermistor

Instrument (including all adhesive,
bonding materials and other materials
used to install instrument on cone
penetrometer sensor package) can
w1thstand the following conditions:

Temperature. 60 - 212 °F (15.6 to 100 °C)
Radiation: 0 - 920 Rad/hr
pH: 10 - 14

Flammable

PaH,b /‘(a{ﬂm[

Pmalysis Acceptable X (Y/N) S‘l‘/c«sl“li(ﬁ
calibration Method: L =i fat L

NIST Calibration: _» (Y¥/N)

Calibration Date: 2 ,
Completed: \\/\L\/\ "1/\ %i;

ARA Test Performer

AT
Project’ Engineer

Date: s‘// t /A<
7 7

Tip Load Cell

Instrument (including all adhesive,
bonding materials and other materials
used to install instrument on cone
penetrometer sensor package) can
withstand the following conditions:

Temperature: 60 -~ 212 °F (15.6 to 100 °C)

Radiation: 0-900 Rad/hr

pH: 10-14

Flammable

Analysis Acceptable Y (Y/N) Metlod Colibiotd
Lodd celt

Calibrated: 2 (Y/N) ” e u(f“gw“

NIST Calibration: (Y/N)

Calibration Date: 2/ &

Completed: \/\)'V\p > €l’°x/ ["{¢ Covervs
ARA Test Performer ¢!3-9
A Bond, C1o Gl )

Projedt ‘Engineer
Date: f//? 9£
7
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Side Load Cell

Instrument (including all adhesive,
bonding materials and other materials
used to install instrument on cone
penetrometer sensor package) can
withstand the following conditions:

Temperature: 60 - 212 °F (15.6 to 100 °C)
Radiation: 0-900 Rad/hr

pH: 10-14

Flamiable Sane as

Analysis Acceptable X (Y/N) I

<ad. :’A.m,{u&/ Loa:[

calivrated: X (Y/N)

NesT calibraBisn: | % (y/ny <l vs wlis ouf

Calibration Date:

Completed: \I\J‘()& Q?uv\ QP"")’. LJLC‘ [

~x
ARA Te_;t Performer ’313 -9 -

. Project Engineer M Bond C1O -Clue
Date: y/ / ‘,‘g//? <

Pore Pressure

Instrument (including all adhesive,
bonding materials and other materials
used to install instrument on cone
penetrometer sensor package) can
withstand the following conditions:

Temperature: 6C — 212 °F (15.6 to 100 °c)
Radiation: 0-900 Rad/hr

pH: 10-14

Flammable

Analysis Acceptable _/i (Y/N) Aﬁo// pressurs

calibrated: X (Y/ﬁ) Ly ol dieked [rosseec
NIST Calibration: X __ (Y/N)  Gewge Vs owf pit
Ccalibration Date: :)szgqﬁ ualtadz

ARy st performer /?)/)/<7(Z-/'Cn< Roe
P ojedi’f /C-—/ft« M{‘rr.e/

L Engineer
_Date: s //3/7.4
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Inclinometer

Instrument (including all adhesive,
bonding materials and other materials
used to- install instrument on cone
penetrometer sensor package) can
withstand the following conditions:

Temperature: 60 - 212 °F (15.6 to 100 °C)
Radiation: 0-900 Rad/hr

pH: 10-14 .
Flammal‘nle /4%73._« /y pnem e
Analysis Acceptakle x&_ (Y/N) Ansle. s c»+foVJﬁ
Siéébiiﬁgra%n‘w)y (Y/N) O-2uelts
Calibration Date: 7575 z F = 50 degec S
Completed: A l A0 -2 V°Hr/°/"0"°

AiAij therf ormer

Project. Engineer
Date: s //%/54

Bottom Detector #1

Instrument (including all adhesive,
bonding materials and other materials
used to install instrument on cone
penetrometer sensor package) can
withstand the following conditions:

Tenmperature: 60 - 212 °F (15.6 to 100 °C)

Radiation: 0-900 Rad/hr .

pH: 10-14

Flammable Divect '=/¢f7LL
Meashuront Vs

Analysis Acceptable X (Y/N) o‘htfw.f U,,/.faa&

calibrated: ¥ (Y/N) — 109y + 3OO
NIST Calibration: Y (Y/N)
-Calibration pate: G £

I'?,-H:..j /{e:{':r/a',l
Sf),@g[—' 126£

.

Completed:

Project/Engineer

Date: S5 ~-/37.9
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Bottom Detector #2

Instrument (including all adhesive,
bonding materials and other materials
used to install jinstrument on cone
penetrometer sensor package) can
withstand the following conditions:

Temperature: 60 — 212 °F (15.6 to 100 °C)
Radiation: 0-900 Rad/hr

. pH: 10-14

Flammable

S;iw& /ls
&3.27

Analysis Acceptable X (Y/N)

calibrated: /£ (Y/N)

NIST Calibratior: v (Y/N)
calibration Date:__5/2/&&

Completed: VQXA

ARA Tes erformer

Frojety (Engineer

Date: hY /q//q[

Depth Transducer - Push Rod

Instrument (including all adhesive,
bonding materials and other materials
used to instell instrument on cone
penetrometer sensor package) can
withstand the following conditions:’

Operating temperature: 10 to 120 °F
(-12.2 to 48.9 °C)
Storage temperature: -40 to 120 °F
(-40 to 48.9 °c)
Bumidity: 10-1C0 % )
Elevation: 0 - 600 feet above sea level
(0 to 183 m)
Exposed equipment to withstand sand and
dust Metlod
Tcr& docct menseres

analysis Acceptable X (Y/N).,Uf Jﬁ#ﬁ.v:

calibrated: Y _ (¥/N) _;°%ﬁpwf voltase
'NIST calibration: y  (¥/N) 2 o =f0velts
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Calibration Date: 57@;49ur

Completed:

Te Performer

Projeétl Engineer
Date: S // %/ié
/

6.3.2.10- Depth Transducer - Guide Tube

Instrument (including all adhesive,
bonding materials and other materials
used to install instrument on cone
penetrometer sansor package) can
withstand the following conditions:

Operating temperature: 10 to 120 °F
(-12.2 to 48.9 °C) .
Storage temperature: -40 to 120 °F
(=40 to 48.9 °C) .
Humidity: 10-100 %

Elevation: 0 - 600 feet above sea level
(0 to 183 m)

Exposed equipment. to withstand sand and
dust

Analysis Acceptatle: /Y (Y/N) oL et
/<O

calibrated: Y (Y/N) depth measwes nodl

NIST Calibration: (Y/N) <

Calibration Pate: VS Sutput V@f%fa
I

Completed:

ARA Te rformer

Pro]édv Ehglneer
_ pate:  G-/7 g /]

PROBE BODY

Can the seals/potting material used withstand
the following environment (includes probe tip,
guide tube and push rods):

Temperature: 60 - 212 °F (15.6 to 100 °C)
Radiation: 0-900 Rad/hr

PH: 10-14

Flammable
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Analysis Acceptable (Y/N) Z U rten Orimss

Manufacturer: ARA Stycart 12CE Blfns
Drawing No.: f Beleone (37] Seale-
Trtauwwrm Tip

ZST 43¢0 Oy Shve
mer/?foﬁect Engineer ‘efc

VH%L WHC-SD-WM-ATP-151

Completed:_
ARA Test

Da£e: {//(/5 /9¢

6.4 ELECTRICAL SYSTEM PREOPERATIONAL CHECKOUT

6.4.1

Wiring Check

Verify the proper hock up of the electronics,
detectors, data acquisition and the computer
interface using the wiring diagram.

Completed: A /
ARA Test Performer/Project/ Efagineer

‘Date: 5/4?/65
7

7.0 OPERATIONAL TESTS

7.1 Cone Penetrometer Installation

7.1.1

Sheckfs 10 Tos

verify shackle certif:cations are adequate for
load to be lifted

Completed: \J\h}\ Ql/\,w '{T\\—

/
- sBRA t pPerformer/Proje¢t/Engineer
Chefeer Verdcal 2120 0b 1<) (,gesE orm f/f ]£¢ ginee

/Qd///lﬂ‘g/ Core A 10Tom
/(//V/o» e
f 7.1.2
7.1.3

QC signature Dade ’

Date: ____,_f%//ﬁ_é__'__

Rig cone p;enetrometer skid with crang and
lifting fix

ture. /l
/ | .
Completed; \&SV\“L%EEﬁ%;;‘~/

ARA Test Performer/Projék%t Engineer
Date: ~S_/q/§/

J
Lift cone penetrometer 10 feet (304.8 cm)

vertically and move a mninimum of ' 10 feet
(304.8 cm) horizontally.
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Completed: \J\\’l\ K}EM‘HU‘E/ / M/

ARA" Test Performer/Pro?ﬁ?ﬂ Engineer
Date: S/ 9/9.4

(ﬂ%¢‘WHC—SD-WM—ATP-151

Place cone penetrometer skid over simulated
riser. Check shackles and skid.

Any damage: _A_/ (Y\((;& M
Completed: I~ \ AT /

ARA Test Performer/ProJécy Engineer
Date: S5-7-% &

7.2 Riser Adaptor

7.2.1

Install riser adaptor and spray washer to
simulated riser. k
Completed: \p%& vngéi:’—

b /.
AR Test Performer/Project/Engineer

Date: 5//§ (5L

Install riser adaptor bellows to skid. Verify
bolt pattern matches.

T

Completed:

ARA Test Performer/Project Engineer

e MBS Egceplns

7.3 Support Trailer (7?) \/J & 2 1A

7.3.1

7.3.2

‘Wheel support trailer within 50 feet (127.0

cm) from skid.

The Test Performer, shall select an open area
with no known buried objects (pipes, cables,
or etc.) to test the generator and
distributicn equipment. Connect the metal
frames of the cone penetrometer platform and
support trailer tc a driven 3 feet (20.3 cm)
ground rod. Also, connect the generator and
distribution panels to the driven ground rod.

"OPEN the generator output breaker, with no

loads connected, record the requested readings
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on the generator test data sheets (see
Appendix A).

start the generator. Record the requested
readings on the generator test data sheets
(see Appendix A). Take these readings quickly
to minimize the time the generator runs
unloaded.

CLOSE the generator output breaker, with all
loads connected except, HVAC, hydraulic motor
and water heater. Record the reguested
readings on the gererator test data sheets
(see Appendix A).

Cconnect HVAC load. Record the requested

readings on the generator test data sheet (see
Appendix A).

Sequentially turn on water heater and then

turn on hydraulic motor. Record the requested

readings on the generator test data sheets
(see Appendix A).

switch the hydraulic motor OFF, then switch it

ON. Record the requested readings on the

generator test data sheets (see Appendix A).

switch the hydraulic motor OFF, then switch it

‘ON. Record the requested readings on the

generator test data sheets (see Appendix A).

‘Sequentially turn OFF each motor, start with

the hydraulic motor. Then Turn OFF the water
heater and HVAC, followed by the lighting
loads. When all loads are disconnected, record

“the reguested readings on the generator test

data sheests (see Appendix A).

Turn the generator OFF.

Turn generator ON. A portable sound monitor
will be used to verify that the noise produced

by the generator  is below 85 dBA ,at the
entrance of the skid. - /

erforier/Project Hngineer

Completed:

Date: (’/7—@5
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Connect hydraul:.cs lines, supply, return,

instrumentation feedback and decontamination
water lines to the gone penetrometer

Completed:_\, / \
ARA Test Performer/Projéé¢¥ Engineer

Date: s {3/? &

skid Leveling

7.4.1

XY Table

7.5.1

7.5.2.

Operate ydraullcally driven outriggers.
Lower and raise each leg,cylinder 2 feet (60.9

cm) togethe: Perﬁorm ﬂjve times.
Completed: “A/IA / M

ARA Test Performer/Prbjeci:U E/r‘xgineer
Date: // /ﬁf

Level un:.t hydraullcally. Verify that 1t is
flat with 1v\ﬁi:ng gaFe. Perform five fimes.

Conpleted:

- /»
ARA Test Performer/Projecy Engineer
Date: _{/ 7/‘“75
7 7

Install safety ;leg blog

Completed:

/
ARA Test P rformer/Pf’oj{cH Engineer
Date: G—17-F &

Operate hydraulically driven X-Y table. Move
table + 6 inch (15.2 cm) in the X and Y
direction. Perform five times. Verify that
the X-Y movement is smooth and does not skew
off axis.

Completed: \/\J"A M

ARA Test Performer/Project Englneer

Date: /7 J]é
/7

Center over simulated riser's dead center.
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verify that push rams can moved accurately

within + 0.25 inch (.6 cm) of the ce er of
the riser. Perform ive times.

‘C/ Completed:
{( Z ARA Test Performer/ProjebR Engineer
Aa Date: i,/ 71/4 A

7.5.3 Secure X-Y table in X lz:tion.
Completed: W‘\A w /

ZRA Test Performer/Project/Engineer
Date: 5/ 7/7/{

7.5.4 Secure X-Y table in

direction.

Completed:

/ ; /?rOJe\c%uEngmeer
pate: 6/ /4{
/ /
7.6 Ballasting
z
7.6.1 Load up skid with 25 tons (222411 N) of
ballast.
. Completed: \A)(A )
2 N ARA Test .Performer/Projeh'\tf/hgineer
[N :
Date: ‘%—SO -q L
7.6.2 VTTfy‘—un—x%—}s—Aevel—w&h—%eve&iﬂg—gage’mxd-‘
‘ ach—oeth *
+0%-of e er.
: 2 wqg/mwm /L?u’/‘- Fcc 764@0
[4. éj Y Conflguratlon #1:
Fect Epowt: 12 tons (106757 N) jg Tons
N 1‘1771‘/ oo,/ Baek: 15 tons (133446 N) —
/WQ/,M”,G areon KF LF 2} R
o Jack Pressures: k&é@ T e et 7!-.5‘ ﬂfo/uﬁq
p ~ ?Qs0Gi
Cgmpleted: V! E:/ FG.2 fons

ARA Test Performer/Proj é{ct/ Engineer

. ‘ 2
Date: 9;/26/4«6 Uﬂ/% .

N 7.6.3 Repeat steps 7.6:1 to 7.6.2 with different
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ballast configurations to simulate all
posslble loading configurations. The ballasts
consists of four 6,000 lbs (26689 N) for the
rear of the skid and two 15,000 lbs (66723 N)
for the front of the skid. VE‘I.‘TLY—EHG—UMS

' Yevelingpre -lrrn——:te%—eﬁ_eacLoM.
AMax Pl Forew 2L29¢ /b (1075 Tons)
Configuration #2: . front:, 0 bagk. Og A’_

/9, C'j:;v’\ Jack Pressures: e i ES— o ﬁ - Tre

Configuration #3: front: 7.5 tons (66723 N)
back: 6 tons (53379 N) o0 [ @# Tons

20
r< = w‘
JﬁZﬁ \PrégsiguZ'ETsE - P =) 7214/&.}@0'/{'%

completed: |[|1/ BEI0 AT

ARA Test Perrormer/Prf)]ect fEngJ.neer
Date: 4 /"14 7 yg“/(?)

: i

@ Communications

7.7.1 Turn on pPower.

o

0¢

7.7.2 Turn on intercom headsets. Verify that 2

persons can communicate between statiogps.
Completed: z%m / M

ARA Test Performnr/Préa‘?éﬂ Engineer
Date: é]// 7 /C(,é
/

7.8 HVAC
7.8.1 Adjust room temperature to 72 F (22 C).
7.8.2 Verify that temperature is reached within 10

minutes. JO:57 AM Joit 4

. o <
Temperatures5 & y/’g 7 72 nd/\

' Completed: %gé,&A Q]Qg
! Test Performer/Proj%ct/ Englneer

Date: S/CP/QQ

Measure number of room air changes per hour
with no pecple in room.
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Room changes/hour SO [ One tnst
completed: N

A / i
ARA Test Performer/ﬁoje?ﬁ Engineer

Date: 5//},/4;

7.9 Guide Tube and Push Rod Sequencing

7.9.1

~ 7.9.3

7.9.4

Assemble three sections of 3 1/2 inch (8.8 cm)
guide tube and crane it into push system.
Clamp guide tube. Verify safety clamp is
installed as a backup clamp during all steps
following. The safety clamp does not need to
Ye installed .when both hydraulic clapps are
engaged. : /

Completed: Mlﬂ; O\ﬁﬁj{\ / 7\

ARA Test Performer/Proj ec§<f.‘ngineer

pate: S~ JI-9&

shutdown power and verify that safety clamps
keep guide tube secured.

Completed:

/e
ZRA Test Performer/Project Engineer

pate: = — 9L

Measure depth of guide tube. verify that the
data acquisition and guide tube depth
correspond to each cther.

Data acquisition 2 £*

Depth | Q/S 2 g
Completed: e‘ /

ZRA Test Performer/PTo) gineer

pate: <s-/X-F4

Install 3 push rod sections into guide tube
using manual installation procedures. During

.installation turn off power when only one of

the clamps are engaged {repeat , for both
clamps). Verify clamps hold. '
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7.9.8

) Cox_npleted. \/\)M M‘é’k\:

Completed: /

‘tip with rams.
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ARA Test Performer[PrBjﬁj:t Engineer

Date: S 57/7(

Manually install 3 additional section of guide
tube. Verify manual clamps is on at all
times when double clamp 1is not engaged.
Install crane attachment device to guide tube

and push rod _ﬂ
Completed: ND(»G" //W

ARA Test Performer/Pro}éct/Englneer
Date: {/5’/75

Shutdown power and verify that guide tube and

push rod do not fall.
Completed: &f—/_\’l /W

ARA Test Performer/Project/Engineer

Date: 5 5T-FL

Remove guide f{ube;mn with crane.

ARA Tes¥ Performer/Proj

Date: 5/7;/7(

Manually install 2 push rod sections and7probe

tions of 9 idd tube.

Completed:

ARA Test Performer/Progect Engineer

Date: & .2 &

Remove guide tube with rams and then push rods
with rams. Safety clamps must be utilized to
verify proper sequential} function,

Completed:

/ =/
ARA Test Performer/Pfojecf: E"nqineer

Date: £ 5 24
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7.10 Decontamination System

7.10.1 Install three guide tube sections and three
push rod sections and probe tip into ram.
Push guide tube and push rod in approximately
4 feet (121.9 cm) of sludge simulant to
neontaninate"foot assepbly outside surface.

Completed: l\}\1()x
—

/
2RA Test Performer/Projeft Engineer

Date: S T

7:10.2 Verify that 100 gallons (378.5 L) of water are
in the decontamination tank.

Tank Level 20 ,[“L:

RIS ST DAY A/fﬁ

o Test Performer/Brojegkt Engineer
pate: _$-z -9

7.10.3 Turn on heating unit on decontamination unit.
Inspect the system to verify that all gauges

- and controls are visible and accessible to the
T - .. ,operator while decontamination unit is in

- ) i . operation. J
. Completed: /\hA Vh/ i%K //l /

ARA’Test Performer/Projédt Engineer

~

Completed: )

Date: £l =94

= 7.10.4 Heat to 130 F (54.4 C). Calculate heat rate.

Verify it is 40 F/hr (4.4 C/hr) or faster. -
20 N Ly A
Heat rate®x 2O, /018 <M G9°F Lab Tenp Sersss [30F

e L2 S skd ﬁj—”&““ 100

~

Completed:
: Test Performer/Proje

E's

vate:__5/9 /14 (5o Coflg

7.10.5 ‘Operate pump. Verify that discharge pressure
is 400 + 20 psig (2758 % 137.8 kPa) when flow
valve to spray washer (both positions) is
open. Close flow valve and run for 20
minutes. Verify bypass is cperating and pump
does not overheat.
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G‘@’v,\{)‘ ’To—‘p /Jg@/f Y(,Orziz;b/ Na&‘\'/c

i/‘_ig.WHC-SD-WM-'A‘.'L‘P-151'

Discharge Pressure:

Completed:

P

Test Performer/Projec; /Englneer
pate: L-J-F

7.10.6 Install flowmeter. Run half a tank in 15
minutes. Read level gage. Verify that system
pumps at minimum of 3.8 gpm (14.4 liters per
minute).

Manual level (start) /9.z5
Manual level (finish), '  .¢ r_j
Level gage Ao leved Gage {

Duration A q& 3/
flowmeter /f/

calculated . f/l rate
Completed: \/\YV\

Test Performer/Proj ect/ En;lneer

pate: J- =9«

7.10.7 Run decontamination unit until tank is empty. ”/
4 Verify that system low level -alarms. /,,5%(—’ e canitro
<) ERas \/\L}\ Pannel ki
L;ék{ went o~ Completed:

ARA Test Pefformer/Project Englneer

f\‘i gg(-jcti [e'@ (}
bate: S5~ &8 - C{l |/\_VP7

mT=17.10.8 Verify that tank decontamination temperature
L - . /dﬂ'f alarm wWorks.
5/“ CEmex o™
S STO E wlew fonk Completed:
i el 1%c F

/
ARA Test Performer/Project Engineer
L
pate: S- & -G & Wb
.;- 7.10.9 Visually verify that no leaks exist between

riser adaptor bellows and skid.
Neod Ms%a/v 4 :

Completed: AN /
dihnrs = skl 2RA Test Performer/Pfo:é{:t& Englneer

Date: c-9-9¢

7.10.10 Simulate w<xsh1ng procedure at .8 J.nch/sec (2
cm/sec). un 3 times. Measure material left
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in intexrface. Mark observations on

observation/results data sheet (see Appendix

A).
Completed: \k\%, /
ARA . Test Performer/?fbﬁe%ﬁ Engineer

Date: 57/%%%Z
7.11 Data Acquisition and Push system Operation
7.11.1 Turn on power to lights and electronics. Turn
on computers and lights. Verify all systems

are functiqnal.

Completed: A A !\ '
ARA Test erformer/ProX?qf’Eﬁgineer

Date: f?ﬁ ?/ﬂ 14

7.11.2 Run recheck algorithm. Verify " that
calibration verification software works
properly. '

completed: \Alﬂ\ ®1AA:%fﬁ::— /

124

ARA Test performer /Project Engineer

Date: 5;//01%;4

7.11.3 Run cone penetrometer software. Verify that
software can change gains and filter inputs. .
Input project specific test setup which (M
includes waste tank, riser, waste level, date, uhb
operator, dome loadmlimit, and run number.ﬂd&d'é4%.

1

'\
_Completed: A)/A
ARA Test Pertformer/Frojetd Engineer

Date: 57//974745

7.11.4 Remove simulated riser, spray washer, riser
adaptor and riser adaptor bellows. Home cone
penetrometer tip and guide tube with membrane
to known levels.

Completedci: /
' Test Perf rmer/Pro:7§ﬁ,Engineer

e Date: 5%0/{£
/ 7
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7.11.5 Place waste simulant (sugar urea) barrel with
40 inch (101.6 cm) minimum diameter under, skid
ram.

completed: \A\/\AW / M J

ARA Test Performer/Projthj/El}gineer
Date: S-i-9£

7.11.6 Install guide tube into ram. Move guide tube
to 12 inch (30.5 cm) above waste. Meagure
location of guide tube and verify it

)& \ \\r’ same as the data ac_quisition system.

that software can tim

Completed:ig
ekt Performer/Proj&y

a4 kv’” ,
%ﬂ‘\ »,.M \Cid vate: S /5L

7.11.7 Install instrumented push rod. Move push rod

1 Xo until it touches guide tube membrane. Measure
,54 force and distance in which the membrane is
) sensed by the tip load cell. Verify

membrane punctures within 2 inch (5.1 cm) of
push rod rnovCinKt.
Completed: W
ARA Test Performer/Projé Ei‘\gineer
/
Date: s/ ‘.\‘/élé

7.11.8 . Penetrate simulant at a rate of .8 inch/sec (2
- cm/sec) .
Completed: \/\ }V\W
RA Test Performer/Pro;eu“.ﬂ/EngJ.neer

Date: S-ll-q9¢

7.11.9 Verify that numerical/graphical data can be
obtained and software is menu driven. Data to
be displayed includes dupi—sakrnee tip load
cell, sleeve friction, pore pressure, tip and
sleeve temperature, inclination, depth,
downward force and bottom detection. .,

(%bv, _
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- Completed: “iL‘Q ﬂhﬂ& /
;o Test Performer/Proje ngineer

Date: s~ji-qé (&'AUP’

4 lh.r/zg

7.11.10 Take measurements up to B~ inch (45.7 cm)
. above bottom of barrel.

Conmpleted: \A,‘U\ ‘O’Ym,\ti

/
3RA Test Performer/Projedt/ Engineer

Date: <yp -9

7.11.11+ Activate tip load cell bottom detection
) system. Record force measurements from Excel.
N "'\Starting—-ifcf—ce ~7 ihe é . g(aézm, uo(fc.)
. set o-(l—}a‘a&%—fwee 2.5 ({2t (¢ miles choor 5 ,{’;‘,ﬂ,a
R—P e
completed:

-/
IRA Test Performer/Project Engineer
et ’
Date: S.({.9&

7.11.12 Continue push until system alarms and
shutdown. Record force at alarm and shutdown.

Oeptle .
'Pu;lfr-farce at alarm: 2.¥6 fact Alere + SHutdsu. the 5.

~posh—forwe at shutdowp: z ye+&l Fo (N

Completed: \A}{A pm

ARA Test Performer Project Engineer

pate: 54/ - g<

7.11.13 Repeat steps 7.11.8 to 7.11.12 three times
for the barrel.

Push #2:

Penetration Rate: 2.¥( (.8 inch/sec / 2
cm/sec) ' -
Graphical/Numerical Display: X (Y/N)
Measurements up to 18 inches (45.7 cm)
above bottom: >~ (Y/N)
%Wm detection:

Tamk, Yeprh gavs=- . .

starting fezde — Jvr
» (;g,'wu(?) Set limit fesee g/t

dLepti
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wuse at alarm: 2,47{% »
e at shutdown: ﬁZﬁ
@)Vﬂv at shu wn: =z

Push #3:

Penetration Rate: 2,¥ (.8 inch/sec / 2
cm/sec)

Grapirical/Numerical Display: )_: (Y/N)
Measurements up =To 18 inches (45.7 cm)
above bottom:i (Y/N)

Tip load cell bottom detection:

Depil
w  starting feg:{:e Z.
WY set limit feitie 29/

De ‘PL Dey .
-“us-h—cze—fce at alarm: _2.98¥¢ A G ra Beticn-
at utdown' . 96 5.1-L wit Teuk Goflom

, cw,r-ﬂ
zzfﬂr/u:c&,uw
Completed: W\M 1 7
2RX Test Performer/?ro‘)&adt Engineer

Date: S-/1-94

7.11.14 Post process data. Data to be collected
includes compressive strength, yield stress,
shear strength and stratigraphy. Verify that
data corresponds to lab data. Three profile
of the barrel will be taken and analyzed for
shear strength, compressive strength and yield
stress. oOutput should include tip and pore
pressure, sleeve friction, downward force, and
tip temperature shall be measured during
penetration of the was—e simulant. From these
measurements, the friction ratio versus depth,
differential pore pressure ratio versus depth,
corrected total cone resistance versus depth,
effective vertical stress versus cone
resistance, cone resistance versus depth,
frictional stress versus depth and pore
pressure versus depth shall be tabulated, and
plotted.

Completed:_

/
est Perto er/ProjectﬁnTineer
Date: (A’j)lﬁb .

7.11.15 - Verify that sensor data has been logged. and
saved under a unigque file name. Down load
" data to ARA's computer via the modem. List
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data to be otted.

Completed: A 1%

IRAY Test Performer/Project Engineer

Date: [2/’?2} /4&

7.11.16 Disconnect cable from ¢tip. verify that

connector

Conmpleted:

Date: Z«’Jﬁ/ 40

oes nat ja

inside push rod.

/
ormer /Projest dEnqineer

7.11.17 puring different stages in data runs, activate
emergency shutdown palm button. Verify that

system imxeme Wnd shutdown;
Completed: A [/ /éﬁ/(

7
ARA Test Performer/Project! Engineer

Date: <-,‘// ’3/5,“//‘
i’ 4

7.11.18 Remove guide tubé and push rod from simulant.
Repeat steps 7.11.8 to 7.11.12 with layered

simulant consisting cf water and clay. Verify
that the system can differentiate between

layers. /{‘Jo.fg— 6 ber ‘:,'/a)/,/
Push #1: )

O §irst

rurn rew- 7
LJ:&‘:/ m_{ rh-<HL
Test,

Penetration Rate: = .9 (.8 inch/sec / 2

cm/sec)

Graphical/Numerical Display: k (Y/N)

Measurements up to 18 inches (45.7 cm)
~fbove bottom:_ < (Y/N)

Tip load cell bottom detection:

AMerb fok i Starting force ©

7o Lr<s-k. f\)lk,e/
SCQI "’,7‘)—/ a*)

Set limit forcegm’ef: LA 109 palav

push force at alarm: /oo
push force at shutdown: <l/;/,,,7¢ ,g.([ ey forc<

rtayer #1 _ &
Data Acquisition Layer #1 _0O "

Layers #2_ -+ (Yels
pata Acquisition Layer #2 _jy
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Push #2:
Penetration Rate: 2.Y¥ (.8 inch/sec / 2
/? cm/sec)
(=2 Gnana Graphical/Numerical Display: s (Y/N)
O Measurements up to 18 inches (45.7 cm)

above bottom: |~ (Y/N)
Tip load cell bottom detection:

Starting force @)
Set limit force oo gltl,. 100 Klar.~

Push force at alarm: (20 Ale

Push force at shutdown: _yo3? m-in.‘. e 2
Sthobed at-f],cbos

Layer #1 0 .. [

Data Acquisition Layer #1 _O

Layers #2 4/‘1‘;\,42‘ B
Data Acquisition Layer #2 47

Push #3:

Penetration Rate: <, ¥ (.8 inch/sec / 2
cm/sec)

Graphical/Numerical Display: _ X (Y/N)
Measurements up *o 18 inches (45.7 cm)
above bottom: y (Y/N)

Tip lcad cell bottom detection:

starting force _© T Locar so low
Set limit force oo oS-t ;{ar ro st
f(-bl-n-—. Jist ‘st <1500

Push force at alarm: _ 102
Push force at shutdown: (gg .-

Layer #1 (@)
Data Acquisition Layer #1 O

Layers #2 + [‘L,\‘,,[,z “”

Data Acquisition Layer #2 _jY )

Completed: \I\}‘U\ S/ /(Mj

IRA Test Performer/Projeft Engineer

Date: 5_/"_ﬁ4

7.11.19 Post process data. Data to be collected
: includes compressive strength, yield stress,
\ shear strength and stratigraphy. Verify that
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data corresponds to lab data. Three profile
of the barrel will be taken and analyzed for
shear strength, compressive strength and yield
stress. Verify shear strength accuracy is
within * .02 psi (4 1500 dyne/cm?) accuracy.
output should include tip and pore pressure,
sleeve friction, downward force, and tip
temperature shall be measured during
penetration of the waste simulant. From these
measurements, the friztion ratio versus depth,
differential pore pressure ratio versus depth,
corrected total cone resistance versus depth,
effective vertical stress versus cone
resistance, cone resistance versus depth,
frictional stress versus depth and pore
pressure versus depta shall be tabulated and

plotted.
acy ggJ Sec ARA
= Bag1 ATE

/.
/Projéct Engineer

Shear Strength Accu

Compleied:
Date: {4/@/7[(

Remove guide tube and push rod from simulant.
Repeat steps 7.11.8 to 7.11.12 with layered
simulant consisting of hsed=—susg 2raa, clay ove”
and sugar urea.

erformerxr

Push #1:
Penetration Rate: .72 (.8 inch/sec / 2
cm/sec)
Graphical/Numerical Display: Z (Y/N)
Measurements to 18 inches (45.7 cm)
above bottom: /. (Y/N)

Tip load cell kottom detection:

Starting force __ O i

Set limit force _Sgo /44, * Tipefec Yoo pei” Alaee

push force at alarm: _%0° /éﬁ.‘ 7ip e S
Push force at shutdown: gun 4/, - T St
[Xad 7’ .

Layer #1 ] -
pata Acqguisition Layer #1 K

g“_} Layers #2 4l v
e : A Data Acquisition Layer #2 lﬁ
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Dayers=#3
Data-Aeguisition-Layer #3 =

#2:

Penetration Rate: §.¢ (.8 inch/sec [ 2
cm/sec)

Graphical/Numerical Display: _}j (Y/N)
Measurements up to 18 inches (45.7 cm)
above bottom:_?_ (Y/N)

Tip load cell bottom detection:

Starting force _©
Set limit force soo %% Llvw 5iv %00 i

Push force at alarm: 250//43
Push force at shutdown: 20 (725 Fil

Layer #1 =@ Abowe weele Tt 0%y 7
Data Rcguisition Layer #1 _ Q

Layers #2 iM,rL
Data Acquisition Layer #2 1t

LseFeEE—Fs
Bﬁﬁ%@m@—

#3:

- penetration Rate: Z.y (.8 inch/sec / 2
cm/sec) X

Graphical/Numerical Display: (Y/N)
Measurements up to 18 inches (45.7 cm)
above bottom: Y (Y/N)

Tip load cell bottom detection:

starting force J ps/
set limit force _swosy, Alas /zr,.,.

N

Push force at alarm: 2,r PR e ssnme f/’r s 56
Push force at shutdown. _270ps ¢ -Q,+ ,</L,.., Aotdus

see di,

Layer #1 O ke odom werte :72/1‘ o L‘/:/l
Data Acquisition Layer #1 _0 '

Layer" #2 4— /QL
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éjzb rayers #3_____
D pata T w—— ;

comtenea:lun kS Y
completed:\\L / A,//jQ{
Test Performer/ProisStxEpgineer

Date: S"//i/‘u,

7.11.21 Post process data. Data to be collected
jncludes compressive strength, yield stress,
shear strength and stratigraphy. Verify that
data corresponds to lab data. Three profile
of the barrel will be taken and analyzed for
shear strength, compressive strength and yield
stress. Verify shear strength accuracy is
within + ..02 psi (& 1500 dyne/cm?) . output
should include tip and pore pressure, sleeve
friction, downward force, and tip temperature
shall be measured during penetration of the
waste simulant. Frcm these measurements, the
friction ratio versus depth, differential pore
pressure ratio versus depth, corrected total
cone resistance versus depth, effective
vertical stress versus cone resistance, cone
resistance versus Jdepth, frictional stress
versus depth and pere pressure versus depth
shall be tabulated znd plotted.

oy Gool Sec ARA ATR 5257
ARA Tes

e 7
¥¥oxmer/Project\Erdgineer
Date: &/40/4(,

5T11.22 N Remove guide tube and push rod from simulant.
Repeat steps 7.11.8 to 7.11.12 with layered

SNY simulant consisting of 2 different types of
clays.

shear Strength Accur

Completed:

Push #1:
Peretration Rate: _Z=.7 (.8 inch/sec / 2
cm/sec)
Graphical/Numerical Display: _X  (Y/N)
Measurements up to 18 inches (45.7 cm)
above bottom:_x (¥/N) v
Tip load cell bottom detection:

Starting force _p r_f.'
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Set limit force /oo
Push force at alarm: _jog g
Push force at shutdown: jege.

Layer #1 o

Data Acquisition Layer #1 o
Layers #2__ ¢ 1"

Data 2cquisition Layer #2 14

Push #2:

Penetration Rate: -# . (.8 inch/sec / 2
cm/sec)

Graphical/Numerical Display: X (Y/N)
Measurements up to 18 inches (45.7 cm)
above bottom:__v (Y/N)

" Tip load cell bottom detection:

Starting force __ O
Set limit fcrce /9o ps!

Push force at alarm: =)
Push force at shutdown: 24 o5t
i

Layer #1 0
Data Acquisition Layer #1 Q

Layers #2_ + (47 ]
Data Acquisition Layer #2 zt

Push #3:-;' .

Penetration Rate: .§¥ (.8 inch/sec / 2
cm/sec)

Graphical/Numerical Display: Z (Y/N)
Measurements up to 18 inches (45.7 cm)
above bottom: (Y/N)

Tip load cell Bottom detection:

Starting force o
sSet limit force ;g .

Push force at alarm: 0 ps. ,
Push force at shutdown: jop,¢l

Layer #1 o
bata Acquisition Layer #1 ¢
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Layers #2 117

Data Acquisitign Layer #2 {4
Completed: \MQ\AA‘Q / /(/p/{

ERA Test Performer/Project|Engineer
pate: 5;}“’4”

7.11.23 Post process data. pata to be collected
includes compressive strength, yield stress,
shear strength and stratigraphy. Verify that
data corresponds to lab data. Three profile
of the barrel will be taken and analyzed for
shear strength, compressive strength and yield
stress. Verify shear strength accuracy is
within + 0.02 psi (+ 1500 dyne/cmz). output
should include tip and pore pressure, sleeve
friction, downward force, and tip temperature
shall be measured during penetration of the
waste simulant. From these measurements, the
friction ratio versus depth, differential pore
pressure ratio versus depth, corrected total
cone resistance versus depth, effective
vertical stress versus cone resistance, cone
resistance versus depth, frictional stress
versus depth and pore pressure Vversus depth
shall be tabulated and plotted.

© | see ARA ATR 5257

Shear Stren tKAAcc Facy g;ooc/
Completed: ci}\, h%ﬁ;&\"\( / /M
ARA® Test Performer/Projegt’ Engineer
Date: \A[AA m\ @? — -
-

7.12 Clamping system

7.12.1 Install S segments of push rod and gui?e ube.

Completed:

/. e
ARA Test Performer/bejécﬁﬁpngineer
Date: .5i/47/é g

7.12.2 Turn off power. Verify that emergency lights
turn on and clamping system firmly holds push
- rod and guide tube in place. t :

I - ; .
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Completed: \I\’\NM’\ /_ = Q% »

2RA Test Performer/Projecy fEngineer

\/L% WHC-SD-WM-ATP-151

Date: §-/3-24&

7.12.3 Lower hydraulic reservoir. Verify that systen
holds guide tube and push rod firmly in place.
Verify that low hydraulic fluid , alarm

’ functions.
Completed: \[\)ﬁ); VWQ}-‘V\

/
ZRA Test Performer/Project Engineer

Daté: {=/L.9€ .

G
7.13 Alarms [)7\\./B

l./—
7.13.1 Set guide tube depth _gage to 8 feet (152.4
) cm) . St Afaepe an 387 Shddan ot 7

/%—
Test Performer/Projécf Engineer

Date: J://j’//f(

Completed:_
2

7.13.2 Install 5 feet (152.4 cm) of guide tube.
Verify alarm~turns on within 1 inch (2.5 cm)
of depth location and shutdown of the system
at 5 feet + 0.25 inches( 152.4 + 0.6 cm).

- Depth at which alarm turns on Yt setatq

Depth at shutdown _,@rdmf
Completed: WJ

\RA Test Performer/Proj‘éct{ Engineer

Date: .S'/' 3/7(

-7413.3 Set push rod depth gage] to 5 feet (152. 4 cm) .
% s "l< 5/‘“ S~ completed: \i\ ]Gb
5 cw/l vCCn, e Tda‘ WRA Test Performer/Proj}ec/t Englneer
ouwt w sl ‘fu/,«_ e
m@f;,wac § e oLl o dgdon
oo ‘resel. - 7,13.4 Install 5 feet of push rod. Verify <si=em
- ,turns  on with 1 ineh ton-

'shitdowh nf theasystan” 4t 5 feet i+ 0.25
M‘b inches ( 152.4 % 0. %/)Em)l
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ﬁe’?th amﬂ a e
; Depth at shutdown LS
Completed:

ERA Test Performer/Project Engineer

pate: 5771 /7L oo %

7.13.5 Set tip temperature alarm at + ¥ P (+ 65.5
c).

Completed: \;\\,M \W\«\“H”\’\ / %f{

ARA® Test pPerformer/Projéct Engineer

Date: <.Z-7&

7.13.6 Apply heat gun to tip and verify that alarm
turns on within 5 F (2.7C) of alarm setpoint
and shutdown the system when it exceeds
shutdown setpoint. Siidfer~ €0 °C SLA om0 C

Temperature at which alarm turns on GoF
Temperature at shutdcwn /o0 =
-

i
Completed: \k, - /
%EA Test Performer/Project Engineer

pate:___s //3/94

7.13.7 ' set side temperature alarm at 150 F (65.5C) .

/
P&former/Proi}eﬁ‘t’anineer

S Date: 5;//?/671

7.13.8 Apply heat gun to side and verify that alarm
turns on within 5 F (2.7C) of alarm setpoint
and shutdown the system when it exceeds
shutdown setpoint. (ot Al & £o'C cAutcdean@ 100C

Temperature at which alarm turns on 62 ¢
Temperature .;L;hutdo 725
Completed:

/
ARA Test Performer/Proﬁt;é}i Engineer

/ ' | Date: S/ [ 3//¢£
, ‘ >
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rees.

7.13.9 Set inclinometer alarn) etpoint to 5 4

Completed: \)\U/\ {\\\'\ftx\"il /

ARA Test Performer/Proj

Date: < g .97

7.13.10 Move probe to within 1 degree of shutdown
setpoint "and verify alarm turns  on in
calibration jig. Move probe to 5 degrees and
verify it shuts system down when it exceeds

Engineer

Y. shutdown setpoint. Vaxis N
oK,
- S
/{/e“‘/ Jﬁﬁg‘ v Inclination at which alarm turns on j.idﬁ)'“‘ 24
L a,vfw(c/ Incllﬁatlor?‘:‘at ;ﬂfuut ?\wn P [%e;,w— ke
Completed: | )\JJ,\ \j)\‘,\\"u/ T /
ARA Test Performer/Proj Engineer

pate: S-9- £

7.13.11 Set downward force limit to 1000 lbs (4448 N),
7-1.L J/ 10 tons (88965 N) and 20 tons (177930 N) and
Ver,esli= f“(‘“"j verify that system alarms within 10% of

Velie rg %uﬁc{ shutdown value. Continue pushing until
L L shutdown. Verify shutdown occurs within 10%
) Mo conputen of shutdowr. value. ~

J . CGatiapratine HMevuwe
o hes pok alow £000 1bs (4448 N) setpoint N rw - -
Mors precsine fo 7 s ( ) setpoint O Tp - "‘;:/'7/’5’
<pt /»r.» Ne Afarn ~Force at which-alarm turns-on /g -S¢s il
Ws Shut Do, Force at shutdown 3,8 (2122 /b

Fet Mgl Vilees Bepeore
Tl s a éuc!m,_] 10 tons (85965 N) setpoint m‘-j Ao Fme £or

oS en ateel plift
Spsfere £ bl : r r
s b (/"6 Force at which alarm turns on Sus $/6ny¢
pregre. Force at shutdown Jo tonyg D410 c
6«4«/5 (Foga 20 tons (177930 N) setpoint

'
opevalcs
wlee <pe Force at which alarm turns on g4 . 7 7fes

baviclle reducrg velves Force at ;shutdown K btomy 199 fans
Vel looke for # Completed: v'm ay T
foest o e Two ILRA Test Performer/Projégt Engineer

C"”“f”/» own foee Date: //.éo 74 "

Yo ..
7.13.12 set Jjack—foree (dome loading) to %€ tons
/ﬁ (266895 N) and verify that it alarms and
PR .




J

A fomporar s, /Ac
Forporary p
0:(.'-"‘1( é"a«xa
o e —zw/r'l’n-:“'
o« hacd ctop

7.13.13

7.14 Load Test

7.14.1

5P s
Meg PML
W]LL/ [L//@#

£A1/7.14.2

7.14.3

WHC-SD-WM-ATR-151
Rev 0
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shutdown once setpoints are exceeded.

Force at alarm ’ 3€ Ined
Force at shutdown - 46 fome
Completed: \AH Q}rﬁ\ / /\"I//%

ARA Test Performer/Projgcf Engineer
. / ‘
Date: S/ /4//'71

Heat hydraulic reservoir to 140F (60C).
Verify that temperature with a thermometer
placed in the fluid. Verify that the light
goes on at 140F (60C).

Temperature at whi;h light turns on (49

/
ARA Test Performer/Projecﬁ’)?ngineer

Date: 5’(// 5!%

Completed:

Load skid with 65 tons (578272.5 N) of
ballast. Push as much as 53 tons (471514.5 N)
of ram onto a plate. Record pushing force.

- Lietens _
Pushing Force O,UDD KT' on.-/{‘f To €0 lons
. ‘@_ A ::»c/k./r ¥ &/L,r{ﬁ
Completed: Y

ARA Test Performer/Projeft'Engineer
Date: ‘-/-25-74 %_3’0\74

verify that frame can take loads by checking

-welds and ram can exert force. Verifv that

push rod can,take foice. 4
Completec':V\L\/\ 5k / -

ARA Test Performer/Pr t Epgineer

Date: ¢'\é.f« af

Take ballagt off.

Completed:

Tes

Date: ¢"25"C//{

/
Per¥ormer/Project] En?ineer
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7.14.5
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Install pull assembly jig in which 30 tons

(266895 N) are lifted;with push rod.

Completed:_ St‘ h !éﬁ&thi / /(/M

ARR Tes Performer/Proj'e\c)?’/Engineer

Date: u/:éf/qé 20,00 (o 35 Tons

Verify that frame can take loads by checking
welds and ram can exert force. Verify that

push rod cgn take force.
Completed: \’\\K}\Y}MQEEK /
ARA Test Performer/Proj‘ééﬁt Engineer

Date: é/l?/éié MNeed tIeld Repertc

.15 Bottom Detection System

7.15.1

7.15.2

7.15.3

Shutoff depth gelalarm and tip gage alarm.
competed: \in Yz 7 M
HRA

‘Tdst Performer/Project Engineer

Date: _5//,?/7(

Place 1/4 inch (.6 cm) steel plate under push
rod. Set bottom detection magnetometer alarm

‘at 8 inches (20.3 cm). Move push rod at .8

inch/sec (2 cm/sec) until bottom detection
system alarm. q/e. . (@ (4 s5{w g @ 9

Inches away from plate - alarm _/
Inches away from plate - shutdow

Any visiblejdamage -t late (Y/N)
[f
Completed: \AX"J //;(

ARA Test Performer/Project Engineer
< )
Date: 5/A 2 /@é
/

Set bottom detection magnetometer alarm at 6
inches (15.2 cm). Move push rod at .8 inch/sec
(2 cm/sec) until bottom detection systenm

alarm. Alopwn @ 10 hutdow~ @ &

i Inches away from plate - alarm 725
- Inches away from plate - shutdow Z Z “

Any visible damage to plate Y/N)




5"
P,
O W 4
\Q A lZ;
4 4
X
7.15.5
7.15.6

7.16 Buckling

7.16.1

.shutdown magnetometer. and depth
.push rod.

WHC-SD-WM-ATR-151

Rev 0
Page A-49
) WHC-SD-WM-ATP-151
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Page 467 of 83
Completed:

est Performer/Proje#t Engineer
Date: 5//3/75
7 -

Set bottom detection magnetometer alarm at 4
inches (10.2 cm). Move push rod at .8 inch/sec
(2 cm/sec) until ~bottom detection system

alarm. Set Alarem T Shut Do §-
Inches away from plate =- alarm

g 4
Inches away from plate - shutdown
plate N

7

(Y/N)

Completed: /
: ost Pertormer/Pfo

Date: 5/ {1:{‘?4 _

shutdown magnetometer and tip alarm. Home
push rod. Set depth alarm to 12 inches (30.5
cm). Move push rod at .8 inch/sec (2 cm/sec).
Verify that system alarms and._shutdown systen.
St Alarn 5 SAhet Sors @ 12

L5

2.5

plate (Y/N)

Engineer

Distance at alarm
Distance at shutdowr
Any visible damage t

Completed: }

/
Tdst Pe former/ProT%it/Engineer

Date: S’// 59/7‘0/

alarm. Home
Turn tip alarm on. Push the push

until system alarms and shutdown.

rod
7000 (b e AL Lo b/

o fRre

Tii) alarm delta force setting 770 {é/,'é/_t
Tip force at alarm é}géﬁ,{m‘

Tip force at. shutdown /44;@

Any visible o plate & (Y/N)
Completed:

T

Date: 5;//37 5L

est Performer/Pro

/M,
a@qﬁ Engineer

- This test will be conducted at a 12 inch (30.5



— 7.16.2
/
10 ¢’
otf/f_d L/

«—; Lnviel RBJ
137 <oy

Q%

— | 7.16.3

i
|

Sonle

R
£
(

7.16.6

7.16.7
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cm) OD dry well at Verpont.
\
Completed:_
A

/
Test Performer/Proy‘%/‘ctl Engineer

Date: <& 2/9/7// _
Installeﬁ%'feet ( 4.6 m) of 3.5 inch (8.9 cm)

OD guide tube and push rod.at 23 @cﬁ%
Cornpleted:} / //(//

ARA Test Performer/Proje%t Engineer

Date: 6/?_ o/,
77 0@2@5
Push on plate with push rod at €3886 lbs (

289116 N).
QompletedAAk’\ / W
2RA Test Pé&rformer/Project’ Engineer

lag fiv Stef 38 00 th
Date: (/}/LEO/CJ‘éz AMas Frec At Stf 3£0015
/ 4 4200 Ip

Measure inclination. Verify that no buckling
occurs. ‘

Incllnatlogx\}\‘ o<1 o 7 //
- b
Completed: e o Y.
LRA Test Performer/Projéct Engineer
Date: éy/ZCVé;é;
15/
Install 25 feet ( 7.6 m) of 3.5 inch (8.9 cm)
OD guide tybe and push rod.at 22 rect
Completed: W / _/]/7/
ARA Test Performer/Proje¢t jEngineer
Date: 5/20 ??
7

eV )
Push on plate with push rod at -—*306;'0 1bs (
160126 N).

Completed:

ARA Test Performer/Proje¥ Enginee/r
: , Maw Geee 4S04 1555 15

vates_ /5007 L 5
7 7 A3 enl 7,

Measure inclination. Verify that no buckling
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occurs.

Inclination: //0 e

t 1 /
completed: tAJb gmmgg / %
ARR Test Performer/Projeft Engineer

Date: é/ @ ?é

7.16.8 Ins‘ﬁ"il Lr feet (4.6 m) of 3.5 inch (8.9 cm)
OD guide tube.

Completed (\/\4/,4 ;{:A"* / M/

ARA Test Performer/Proj eq?’“Englneer

Date:_ S 0,/ B

) T Ddemp (in anpt A i ob
2/ 7.16 7§ on plate at 26600 1bs ( 160126 N).
47 Cirer o ot
=T Completed:’ / )/ //
s Test P@rformer/Pro;#ct/ Englneer
197 1 cocll A
Date: '-/,/Zo/%; o Mag Fores /“ '('}// 22,2060
1/~'\-Tr Shess
7.16.10 Measure 1ncllnatlon verify that no bucklmg%&% r
7on Bon

occurs.

Inclination: /V‘M e

Completed:

/
ARA Test Perfof‘mer/Pro;\ie/qSt (Engineer

Date: 49 /L 9/7[
Ky
» 7.16.11 Install AE feet (7.6 m) of 3.5 inch (8.9 cm)

y OD guide t\,W(A
1
i L Completed: vﬂ,\,u&fs
¢ ARA Test Performer/Prifgctf Engineer
Date: & /729/9L e
v 3

Fg b
» 7.16.12 Push on plate at Arg-1bs ( 100079 N).

. completed:

/
ARA Test Performer/__b‘féc/c Engineer

bate:_ (/10/il  faxfoe At St fo00k

Alv\‘;/. . . , . Frn Stres ¥
7.16.13 Measure inclination. Verify that no buckl f -

o0 /B
Lren Pors




7.16.14
eT Leng i o
Rod Lv»—s‘IL IO
O et i
7.16.15
7.16.16
7.16.17
/
27
7.16.18
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occurs.

Inclinationg /(/% N

Completed: \A A )
2RA Test Performer/PrchreU’ct/ Engineer

pate: & /20//70/
/0

pocty
Install push rod until .35 feet (4.6 m) of push
rod are inserted.

¢
Completed: _ T/ M
7RA Test Performer/Projpf¥ Engineer

Date: £ a/f7/ ,

Push on plc bs (30024 N)

Completed:

ARA Teét Performer/Projédt Engineer

Max Fore 1030/1> st/
Date: / /7.0/(_ an (/gaoo o~ 135

Measure 1nc11nat10n. vVerify that no buckling
oceurs.

Inclination: ,/bo .
Completed: \)\LA 1

] =X
ARA Test Performer/Proj¢¢t Engineer

Date: P & L

wib
Install pus sh rod until .ﬁ feet (7.6 m) of push

. rod are inserted.
completed: \/\LAW //'éW

ARA Test Performer/Project Engineer
Date: g/ifﬁ/qé -
' ! ’ A
Push on platge at %90 Fbs (10008 N).

Completed: E /
| Test Performer/Projegt "Engineer
pate: &/eo/G.4 Aax Lavee ot SEY 3000
/ 7

< Soo2 0\7,"0
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Measure inclination. Verify that no buckling
occurs.

- ” 2/ pa
Inclination: Dare n (27 il B fenrcdd 2501

Completed: \/\ L{h q&ﬁw

ERA West Performer/Project Engineer

pate: oz /:o/4f

; ,
y sde afbe 2 Cinel ot~

7.17 Threaded Connections and Seals 8 &

7.17.1

7.17.2

7.17.3

7.17.4

T
Thread 5 sections of push rod with Reman
probe.

\
Completed: AQ/A W

ARA Test Performer/Project’ Engineer

Date: §~17-9 .4

Test with 510 psi (3516.5 kPa) of water for 10
minutes. Verify no unacceptable leaks occur.

Leaks: A0 WYARD
Completed: A /.
ARA Test Performer/Projéqq Ehgirneer

pate: §-47-9X4 _

Hydrotest guide tube and push rod interface
(1.75 ‘inch (4.4 cm) push rod) at 37 psi (235;1
kPa) for 10 minutes. Verify no leaks.

Leaks: A’AIXN)
Completed:
ARA Test Performer/P_rojecﬁWﬁgi{nee_r
o sleet
pate: (f172/44 . Sec 7.9 o ste
R 7

) Pneumatically or- hydraulically test guide tube

membrane to 10 inches of water (2490 Pa) for
15 minutes. Verify no pressure drops.

Pressure Dr p:t %\/
Completed:_ ! /\ 1

Test Perfbrmer/‘ProncE/ Engineer

Date: /f—=/7-94

' F



7.18 Interfaces

w\w‘“’ ok

.7.18.1

7.18.2

7.18.3

oA

A Von

10

\’V~ &’J‘gymb'

wlts

7.18.4
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Connect probe tip, adaptor and push rod. Pull
cable connectors apart. Measure with
dynamometer the force required to pull apart.

Repeat 5 times. W‘ﬂu 2
force #1 _£5b ??fg ot 6,/‘0“ e fyac

force #2 o 14~ /(8 L
force #3 _§ <

force #4 o_s [

force #5

Completed \ m

/
ARY Test Performer/PrOJec‘F Frxglneer
Date: 6 /7 7{

Connect probe tip, Ranan spectroscopy sensor,
adaptor and push rod. Pull cable connectors
apart. Measure with dynamometer the force
required to pull apart. Repeat 5 times.

. Cable . Raman (3odl
force #1 [4.s 1.7<
force #2 11 o 75
force #3 12-5 e
force #4
force #5
Completed:

{former/Projec ineer

Date:é

Activate molsfture sensor system tracking
device wita detecters installed. times.

Completed'
MA&A— Test Performer/P¥oject Engineer

A
Date: // S"&‘é

Verify no notlceable noise. .
Completed: 4@&#&/}% 4 !14 %Vﬁ&
SAIC Test Performer/P¥oject Engineer

Date: é[;%Zé@ B
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7.18.5 Connect the outputs of two function generators

directly into inputs of TC-512 dounter t

completed! g«ﬁgﬁg-_-/f

SAIC Test Performer/

Date:ﬁ%ﬁg/?é

er.

ject Englneer

7.18.6 Adjust the function yenerator to a frequency
A/ﬂ/ of 10.46 Kilohertz.
‘L el Dt
\0 Completed: '//7 /\ i A
M SiTc Test Pefformer/Broject Engineer
Q;_w” Date: /0//{7/7‘4 _
7.18.7 Verify the function generator frequency using
-a calibra':edysc'}loscope./
W /
PR Completed:_ 7
&w’ [Pl ) SA1C Test Performer/Projec Engineer
BN S
N pate: £/ 5774 )
\A‘rw\:)-\r : R 77 3@ Secends
\>( 7.18.8 Perform a MANUAL scar with the moisture probe.
o When the manual scan is complete, verify that
. the NEAR DETECTOR and FAR DETECTOR count
X‘\\/"'b reading are 313,800 i 2000. vVerify that there
is no noticeable noise in the electronics
: while performing the manual scan.
- A/ ] S Lo N
o7E - Mo crtoe NEAR DETECTOR COUNT:  328,44( 3133LS™
pomfoers FAR DETECTOR COUNT:_3 { / o
“ . . ’
3 PN an Noticeable Noise: _af @ 3L4280 e

becauvse o£ Deac—

l\[(M-SIM I\[dM bers Completeél}fgzé Sé%lwﬁ&/ ﬁ_/g &%ﬁ
M SATS Test Performer/Project Engineer
1~
9

‘('MC/CJP“ s Date:/p//é%/y
R AR Ay 7
7.18. Perform an automatic scan with the moisture
probe. ‘When the automatic scan is complete,
verify that the NEAR DETECTOR and FAR DETECTOR
count readings are 313,800 + 2000. Verify

that there .is no noticeable noise in the

electronics while performing the automatic

scan. /*-)1(14,‘ ‘ lgﬁ Ceom
NEAR DETECTOR COUNT: 5] of 34%&9( lootte
FAR DETECTOR COUNT:342%p0 7 3 65 507" e,
i
Ol Seon Ny wdony -

Ve Bikier 3242
v 34290 A;b‘i33
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_ - Noticeable iiii%: AL (Y/€>_
Completed: 7z A é’Z QM 7 h \V}\/"I/U%Q
‘ . - SAIC Tes¥ Performer/Projeéct Engineer
Date: 2125 Zgé -

7.18.10 Perform a surface scan with the moisture
probe. Wwhen the surface scan is complete,
verify that the NEAR DETECTOR count readings
are 313,800 + 2000. Verify that there is no
noticeable noise in the electronics while
performing the surface scan.

1 ’L//_"’_’é EAR DETECTOR COUNT: SI%E 51, 314,51 BA" 788

OW\owb ’ Noticeable Noise: (Y _ l
s

AR
M v Completed: —
Q ormer /Project Engineer

SAIC Test Pe

/
vate:_4// TG0
7/ N

7.18.11 Place moisture probe into calibration block.
Verify that the calibration software operates
adequate. verify that the bend radius is
adequate and the storage and calibration can
be easily be operated. qu{kx{&;ﬁ%”_’_______
Completed

SAI Tes Performer/Project Engineer

Date' éig _

7.19 Endurance Testing

7.19.1 This test will be conducted at a 12 inch (30.5

Completed:

\{
Tedt Performer/Projec¥ Engineer

e ”!f “;lr-"tf .. Date: 67/%0//72;

- 7.19.2 Install 20 feet ( 7.6 m) of 3.5 inch (8.9 cm)
Semei L . OD guide tube and push rod. Remove 20 feet of

’ . guide tube and push rod. Repeat installation
and removal .of push rod and guide tube four
times for a period of 2 hours. Verify that
hydraulic oil temperature is maintained below 7
140 F (60 C).
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“Hydraulic Qi re ?/ Z‘Z

Completed:

Date: 5/13/4/{

Tnstall 10 feet ( 7.6 m) of 3.5 inch (8.9 cm)
OD guide tube and push rod. Hold push rod and
guide tube with clamps for 4 hours. Verify
that hydraulic oil temperature is maintained
below 140 F (60 C). .

Hydraulic

Completed:

Date: é/ZQ/f/{
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APPENDIX A

FUNCTIONAL TESTING
OBSERVATION/RESULTS DATA SHEET
COMMENT SHEET
GENERATOR TEST DATA SHEET
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APPENDIX B

Exception to Acceptance Test
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-

E

ACCEPTANCE TEST

CORRECTION APPROVAL

EXCEPTIONS
PARAGRAP DATE DESCRIPTION RESCLUTION/D] SPOSITION ORGANIZATION INITIALS DATE
NO.
e s/7/76 | Bellows Adapofos Bu.lt by~ SALC b HC Ve
7 ¢ // oo not f?fu,o Aeeds redesisr betsr 5‘/§0ﬁ
Operatural Tots
(lcc</;f-:4r-rx
7’ 10,4 sfE| Pecon O beat ratc Lower heat rate
//é:’ 20 rather than 4O ‘%r Acctlaﬁaé/( for operatio] o /éﬁ 14 0/7(
ﬂCCﬂm‘ -As —f_{
P 4
b2, 10 5/7/7( Rung dancter | 5 rolle 29 CFR 1910.25 allows wilc A{ﬁ (p//oﬁf
Hoarm 1S e spaller rung F cales
Show Sood for 20016 OK
Accept As Ti

CEST APPROVED -~ NO EXCEPTIONS:
71/ f{«zz

>ROJECT ENGINEER DATE PROJ2CT ENNIREER DATE
e & Sne o s/1c/26 ‘%:é%ﬂ,&‘
/IUALITY ASSURANCF/'_ DATE QUALITY ASSURANCE DATE
\J\X«AU’M‘&K Blis/ay W /W 8t
'EST PERFORMER DATE ’ TEST PERFORMER DATE

TEST APPROVED - WITH EXCEPTIONS:

4W 3// e /7L
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ER

CORRECTION APPROVAL

EXCEPTIONS
PARAGRAPH DATE DESCRIPTION RESOLUTION/DJISPOSITION ORGANIZATION INITIALS DATE
NO.
, [sh f¢ [erater Stora 1H0saf Jetler cond. From FLegn wJ“L e Y T N yys
C oY BhA atie, ﬂmu)&/"’j“j/ 400 copecoty Exceptas-Ls Evid Pz
7.6.2,3 [/rofi] Tack pressuces wocie Shee bollost foad confgurtm was] LOHC A/ﬁ <//§o/7(
immated added to scftun jack pressurves
Wee mof peeded Ex;efn‘-/ls Is
710.7,8 |Jh6 | fshrs ratler Hal alorms | Lom Ho tevcl and H;o Fenp % 7
’ used ro indcate eumddng|nced only /,jh-,v 1o 5500l condit )] HC W /ﬁ
Except -As- Fx
2.00.00,13 |shpe |Ased Septl n SAutdown | Ether Syster force or depth o OMNC Aﬁ i fos
) Systen catle Han oo exceptable Exeept As Is /
7.3/ Sl |t Gude Tohe o I ] ac ”
> & ratler Ha. 5 ¢ E“‘f’f As L5 g <¥ y/y/g
2 13.4 bAdtic| caide fibe her only & . |Shutcdown mode s cnleien Lo C Py,
stud dovn no cloins  |Except-As-1, Aﬁ ”/\
P 5/9fs | Tt Top alavim of 100°C LT Sane Tem et Ks -1
I vl B SN TS il o L L
L}
71342 Sy Used Done loond © F020,5 | Bupc foudd mode aceniite OHE ”
atler Tan Fock b 30t Eccept As T 7 M SHf
/2ofg| Brtilled P&ecat lengths | 7o better Ferh dfferent contomibions 1
7.0¢.%,12 s of Guude Tibes'oned Ref|the rews esiomblys ore chn" WHC L&y 6ok
rods tlan Pocedue 5«(,/-/1; -
aned on 12 Pyuedl -
9 |Gl bod e well |Retest u OF £ 2
2/€ 2% ftmatsom L HC <] |gpos
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RR 1, Box 120A, Waterman koad
South Royatton, Vermont 05068
phone: (800) 6396315 fax: (802) 763-8283

Cone Pepetrometar Calibration
Tip Load

Cone Serial No. HAN-1 Rev 0 Date: pr-96
Rated Range 50000 b
Calibrated with: Calibrated by:
* Excitafion 5.00148 Volt DC
Amplification 1.0000 Approved by:
Load Reference: | Interface $/N72693a
Load Net Quiput
up) (mv) 250 -
0 0.0000 :
1000 0.2160
2000 0.4320
3000 0.6486 2007
4000 0.8656
5 5000 1.0823 <
6000 1.2988 E1s0
7000 15155 5
8000 1.7319 %
9000 1.9481 S 4001
10000 2.1641 °
. 9000 1.9482 =
8000 1.7322
7000 1.5160 0.50 +
6000 1.2999
5000 1.0833
4000 0.8663 1000 —t ; : .
3000 0.6495
2000 0.4304 0 2000 4000 6000 8000 10000
1000 0.2160 Load (Ib)
o] -0.0004
Sensitivity A320E05mV/V/Ib
r 0.999999
Nontinearity 0.05% calibrated range

Zero Load Output 0.0023 mV/V
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RR 1, Box 120A, Waterman Foad ﬁcoo ©.3.2.4

~South Roycitton, Vermont 05068
phone: (800) 639-6315 fax: (802) 763-8283

Cone Peffetrometer iration
Sleeve Load
Cone Serial No. HAN-1 Rev 0 Date: pr-9
Rated Ronge 8600 Ib
Calibrated with: Calibrated by:
Excitation 5.00180 Volt DC ]
Amplification 1.0000 Approved by: %
Load Reference: Interface S/N72693a
Load Net Output
(D) (mv) 6.00 —
0 0.0000 :
860 0.5257
1720 1.1047 5.00 +
2580 1.6935
3440 2.2841
¥ 4300 2.8737 < 4.00 +
5160 3.4625 E
6020 4.0513 5
6880 4.6409 £300+
7740 5.2303 o
8600 5.8180 T
7740 5.2631 Zz 2007
4880 4.6755
6020 4.0845
5160 3.4982 1.00
4300 2.9084
3440 2.3183 0.00 : 1 : ; -
2580 1.7276
1750 11368 0 2000 4000 6000 8000 10000
860 0.5546 toad (Ib)
0 -0.0005 -
Sensitivity 1.362E-04 mV /V/Ib
r 0.999867
Nonlinearity 0.96% fso -
Zero Load Output -0.0587 mV/V
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RR 1, Box 120A, Waterman Road
South Roycilton, Vermont 05068
. 7

57%/0 &.3.2.5

-8283

Pressure Transducer Calibration
porc /)fc-f-ﬂ&"c
" Date: 27-Mar-96

Rated Range 500 psi
Pressure Transducer Data Inst. S/N 5280-4-218 Calibrated by: [9" -
Calibrated with:
Excitation 4.00010 Volt DC Approved by: "“! A ]3
Amplificafion 1.0000 )
Load Reference: Data Inst. S/N 95082-413
Pressure [Net OUTpur o
(s ™v) 70.0000
0 0.0000
10 1.3310 60.0000 +
20 2.6550
30 3.9780 50.0000 4+
40 5.3050 <
50 6.6290 E
100 13.2550 £40.0000 +
150 19.8700 =
200 26.4800 830.0000 RN
300 39.6940 5
400 52.8950 =z
500 66.0940 20.0000 +
10.0000 +
0.0000 g t + f —
0 100 200 300 400 500
Pressure (psi)
Sensitivity 3.306E-02 mV/V/psi
r 0.999998

Nonlinearity 0.05% cdlibrg’red range
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wmUniMeaswre, s s
CUSTOMER: ~ APPLIED RESEARCH ASSOC. Page :‘“;p— A7 DATE: April 6, 1985

P.O NUMBER: 2302° —
TYPE: _Analog Position - ’ _MODEL NO: P-50A RANGE: 50°

. SERIAL] ua'-—_,zsguoo:s & cmcurrumamm. A DIMENSIONDIAGRAM: T

ormong - | . . .

TEST VOLTASE o T IIERCYDD -t o T
MEASUFRED CALCULATED ERROR
DISFLACEMENT QUTFUT OUTFUT C(VOLTD
. ¢inch) . Cvaltd o Cwmltd
0.00 0, Q56 Q. 056 0, 000
10.00 2,003 2,007 0.001
20.00 3.399 3.'358 Q. 000
30.00 S5.310 5.3029 0.000
40.00 7.862 7.860 0.001
S0.00 3.812 9.81Z2 —-0.000
AVERAIGE SENSITIVITY B 19.91 mV/V/inch

LINEARITY: . + 0.01% FULL SCALE




U n IMeas u‘ﬂe)_ WM-ATR-151 501 SW 2nd St., Corvallis, Oregon 97333, U.S.A.
Rev 0 Tel: (503) 757-3158 Fax: (503) 757-0856

PIgE A=

Tl CU_S.TOﬂME{?':“ APPLIED RESEAHCH ASSOC yg A A 7 5 DATE: April 6, 1995
¢ PONUMBER: 2302 ]
TYPE: . Ana!og Posmon ., MODEL NO.:. P-50A RANGE: 50"
. Y | r—k X

DIMENSION DIAGRAM: T

c:né'u:r DIAGRAM:
urmg :

. TEST MVOLTAEE. | .

e “MEASURED raLCULATED | ERROR
DISFLACEMENT OUTFRUT OUTFUT (VOLT?
Cinch) (valt) Cwinl €)

. 0.00 0.033 0,033 Q. 000

o 10.00 1.385 1.3984 0.001

C 20.00 3.338 - 3.334 Q. 003

20.00 . - S5.886 5.885 Q.001

40.00 : 7.840 7.836 0. 004

50.00 3.786 2,786 0. 000
AVERAZE SENSITIVITY: 13.51 aV/V/inch

LINEARITY: + 0.047% FULL SCALE

Documemé
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