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10 INTRODUCTION

This document presents the results of Acceptance Testing of the 241-AZ-101 Ultrasomc
Interface Level Analyzers (URSILLAs) Testing of the URSILLAs was performed 1n
accordance with ATP-260-001, “URSILLA Pre-installation Acceptance Test Procedure”
The objective of the testing was to verify that all equipment and components function in
accordance with design specifications and onginal equipment manufacturer’s
specifications

20 TEST DESCRIPTION

Testing of the URSILLAs was completed over the course of approximately 3 wecks as
tank farm conditions, equipment availability, and operations resources allowed Test
procedure ATP-260-001 required two revisions prior to testing to incorporate Procedure
Change Authonzations (PCAs) necessary to facilitate tesung Specific equipment tested
by ATP-260-001 included the following components

o Ultrasonic Interface Level Analyzers WST-LY-703
WST-LY-704
WST-LY-705

¢ URSILLA personal computer and software

e Three URSILLA probes

30 TESTRESULTS

\

All testing of the 241-AZ-101 Ultrasonic Interface Level Analyzer system was completed
satisfactonily There were no test exceptions identified duning testing Completed coptes
of all test procedures are found in Attachments 1, 2, and 3

40 CONCLUSIONS
The test procedure 18 acceptable as written and performed As a result of the testing

performed under ATP-260-001, 1t can be concluded that the URSILLA system 18 ready
for Operational testing
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1.0 PURPOSE AND SCOPE

1 1 PURPOSE
The purpose of this procedure 1s to test the abi1lity of the
Ultrasonic Interface Level Analyzer (URSILLA), Instrument

Assemblies to perform data collection functions per design
specifications

12 SCOPE

This Pre Operational Acceptance Test Procedure will test the
functional components, and the ability to collect data with a
STAND-ALONE software system

2 0 INFORMATION
2 1 TERMS AND DEFINITIONS

211 Tank Depth- Distance between sensor and test container
wall

RPP-5481, Rev D




2 2 RESPONSIBILITIES

221

222

223

Each company or organization participating in the conduct
of this procedure will designate personnel to assume the
respensibilities and duties as defined herewn for their
respective roles The names of these designees shall be
provided to the Recorder for 1listing on the Working Copy
of the Test Execution Sheet prior to the performance of
any part of this procedure

The Lockheed Martin Hanford Corporation Project Manager is
responsible for the following

Designation of a test director

Signing the Test Execution Sheet when the Acceptance
Test Procedure is approved and accepted as complete
Signing for operations where applicable in this

procedure

Performing a Post-Test Review of Acceptance Test
documentation

The Test Director is responsible for the following

Signing for operations where applicable in this
procedure

Performing a Post-Test Review of Acceptance Test
documentation

Setting the safe boundaries for performing this
procedure

Coordination of all acceptance testing

Signing the Acceptance Test Procedure Exception
Record when a test exception has been resolved

Preparing and issuing an Acceptance Test Report for
the approved and accepted Acceptance Test Procedure
when testing 1s completed

Scheduling and conducting a pre-test meeting with
acceptance test participants prior to start of
testing

RPP-{(SI/ Kei O
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2 2 RESPONSIBILITIES (Cont)

224

Notification of the persons performing and witnessing
the test prior to the start of testing

Notification of all concerned parties when a change
is made in the testing schedule

Acting as liaison between the participants in
acceptance testing

Stopping any test which may cause damage to the
systemdunt11 the Acceptance Test Procedure has been
revise

Approving field changes to the Acceptance Test
Procedure in accordance with Section 2 5

Obtaining revisions to the Acceptance Test Procedure,
as necessary, to comply with authorized field changes
or to accommodate existing field conditions in
accordance with Section 2 5

Taking necessary actions to clear exceptions to the
Acceptance Test Procedure

Evaluating recorded data, discrepancies, and
exceptions

The Recorder 1s responsible for the following

Performing all recording duties using black ink

Recording the names of all designated personnel on
thetwork1ng Copy of this procedure prior to start of
testing

Observing tests, recording test data, and maintaining
the Acceptance Test Procedure Performance Log

Signing the Test Execution Sheet as the Recorder

Ensuring every test verification step requiring
signature on the Hork1n? Copy of this Acceptance Test
Procedure is successfully performed, to indicate that
Acceptance Criterion has been met

Recording authorized field changes to this Acceptance
Test Procedure

RP?‘S%gl, Rcdo




2 2 RESPONSIBILITIES (Cont)

225

226

2217

228

e Recording Test Exceptions and individual Test
Procedure steps that are not performed satisfactorily
on the Acceptance Test Procedure Exception Record and
ensuring that the information is transferred (i1n ink
or tyBed) to the master Working Copy of Acceptance
Test Procedure Exception Record(s) Additional
Acceptance Test Procedure Exception Records are to be
added as needed

. Not1fying the Test Director at the time any objection
is made during performance of the Acceptance Test
Procedure

° Submitting the completed master Working Copy of this
Acceptance Test Procedure to the Test Director for
approval signatures and distribution

The Test Engineer is responsible for the following

L] Ensuring all equipment required for performing this
Acceptance Test Procedure listed in Section 4 1 w11l
be available at the start of testing

° Obtaining any information or changes necessary to
clear or rescolve objections

° Providing technical input to test personnel as needed
relating to the configuration of equipment and
systems to be tested and util1zed in this procedure

L Post Review of Acceptance Test Documentation

The Quality Assurance Representative is responsible for
the following

) Review and approval of test exception resolutions

° Performing a Post-Test Review of Acceptance Test
documentation

° Review and approval of test results

QC Inspector 1s responsible for witnessing test execution
and signing the completed sections of the test

The Authorized Inspector 1s responsible for the
following

L] Witnessing test execution

° Approval and signature of acceptance upon completion

Rep-5¢s1 , Rev O
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2 3 RECORDS

231

The completed master "Working Copy” of this Acceptance
Test Procedure, Acceptance test report,the completed "Test
Execution Sheet", the completed "Acceptance Test Procedure
Performance Log" and "Acceptance Test Procedure Exception
Log", and all "Test Exception Sheets" generated during
performance of this Acceptance Test Procedure will be kept
as permanent records

2 4 REFERENCES

241

The following documents were used to write or are
referenced in this procedure

ROYCE 1nstrument Corporation, Nodel 2511, Interface Level
Analyzer Operators Nanual, New Orleans, La , VIN 0022515,
Supplement 041

ROYCE instrument Corporation, Model 2511, Interface level
Analyzer Profile Program Instructions, New Orleans, La
VIN 0022515, Supplement 041

Witwer, K S , 1995a, Status on Royce Interface lLevel
Detector, Internal Memo to G T Maclean, May 3, 1995

Witwer, K S , 1995b, Current Status and Results of Royce
Ultrasonic Sensor Testing, Memo to G T Maclean,
September 19, 1995

Witwer, K S , 1999, Report on Testing of the Royce
Interface Level Analyzer, HUNF-3782, Rev 0, February 25,
1999, Numatec Hanford Company, Richland , Washington

RPP-SEsl, Kev O
A\-9




2 5 GENERAL INFORMATION

v R_INFORMATIG

The Royce Instrument Corporation Model 2511 Interface level Analyzer
(URSILLA) system uses an ultrasonic ranging technique {SONAR) to
measure sludge depths 1n holding tanks Three Ultrasonic Interface
Level Analyzer instrument assemblies provided by the W-151 project
are planned to be used during mixer pump testing to provide data for
determining sludge mobilization effectiveness of the mixer pumps and
sludge settling rates

The Royce Instrument Corporation Model 2511 Interface Level Analyzer
system consists of three main components - a sensor unit, an
analyzer unit, and a data acquisition system The system uses an
ultrasonic ranging technique (SONAR) to measure the depth of sludge
blanket interfaces within holding tanks A small sensor mounted on
the end of a 3/4" dirameter pipe 1s placed just under the surface of
the Tiquid An ultrasonic signal is sent and received through the
sensor and forwarded by coaxial cable to the analyzer unit The
analyzer unit processes the information and provides a visual
readout of the sludge/l1iquid interface layer(s) and/or tank bottom
position Specifics of the operation of the components are given
below

Sens i

The sensing unit, Model 25MRA, 1s a 2" diameter by 3" long probe
with a 1/4" thick outer shell made of carbon fiber/epoxy composite
material A piezoelectric crystal within the sensing unit acts as
both a transmitter and receiver or "transceiver" Short, 212 hz
bursts of ultrasonic energy transmitted from the crystal travel 1n a
narrow beam towards the tank bottom and any resulting echoes are
received 1n the same crystal

The outer shell of the sensor 1s designed to withstand extreme
environmental conditions such as high temperatures and very
corrosive materials Testing has also shown that there was no
degradation of sensor performance after exposure to 5 x 10° RAD of
gamma radiation

ROP-5¢s( , Rew D
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2 5 GENERAL INFORMATION (Cont)

Analyzer Unit

The analyzer unit, Model 2511, measures the time delay and magnitude
of the returning signals and stores this information 1n 1ts memory
in the form of a tank profile The procedure is repeated several
times to filter anomalous returns until an average "clean" profile
is developed The analyzer will adjust the power level of the
transmitted signal based on the strength of returned signals

Several factors will influence the strength of the returned signals
The analyzer will attempt to adjust the power output to provide a
signal return that will be easily distinguishable from the
background noise Once the profile 1s stored yn memory, the analyzer
can determine the depth of the interface, the depth of the tank
bottom, and the depth of any "fiuff" layers suspended above the
interface This information is then displayed both numerically and
graphically on the front panel readout, or sent to a remote
acquisition system where the same information can be displayed,
manipulated and/or stored using vendor supplied software

Data Acquisition System

A microcomputer is connected to the analyzer assembly via an RS232
ser1al interface Data from the analyzer is then viewed using the
software program provided by the vendor The software enables the
user to view and record data from the analyzer to disk as standard
American Standard Code For Information Interchange text data The
data can be manipulated using other software such as spreadsheet or
other programs

251 A1l entries recorded 1n this procedure shall be made 1in
black ink

Rff-{é&J/ Kev O
A= 1)




2 5 GENERAL INFORMATION {Cont)

252

253

254

255

Procedural and technical requirement changes must be
processed by Procedure Change Authorization in accordance
with approved procedures If a need for such a change 1s
discovered in the course of running the test, the
applicable portion of the test shall be stopped, and the
test equipment shall be placed 1n a safe configuration,
until the Procedure Change Authorization 1s approved
However, this does not prevent the running of another
portion of the test unaffected by the change

Acceptance Test steps detailed in individual Tests 1n
Section 5 0 shall be performed sequentially, unless
otherwise noted or as directed by the Test Director

o Individual Test Procedure Sections may be performed
out of sequence at the direction of the Test
Director, if the intent of the test 1s not
compromised

. As required by subsection 2 2 4, as each step is
completed, the Recorder will check off (or enter
"N/A" for), or initial each Test step as required in
the spaces provided on the Working Copy of this
Acceptance Test Procedure

° Any step that requires verijfication of data must also
include recording data on the Working Copy

It is the intent to perform this Acceptance Test Procedure
uninterrupted from beginning to end If testing is
terminated due to time constraints at the end of an
individual Test Section, the system will be placed in a
safe configuration by the Test Director, with concurrence
of the Test Engineer, and the terminated test
configuration noted in the Acceptance Test Procedure
Performance Log The test will restart at the next
scheduled shift by establishing the noted test
configuration, and documenting this i1n Acceptance Test
Procedure Performance Log

Any non-conformance of the instrumentation, unexpected
results or exceptions during testing shall be sequentially
numbered and recorded in the Acceptance Test Procedure
Exception Log and on individual Acceptance Test Procedure
Exception Records Thus, case-by-case resolution,
recording, approval, and distribution of each exception
w111 be achieved

Rpp-seet ,Red 0
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2 5 GENERAL INFORMATION (Cont)

256

257

When an exception is identified during testing, initiate
an Acceptance Test Procedure Exception Record in the
following manner {an example of a test exception would be
when the system, fabricated per the design media, does not
perform as expected)

Number each exception sequentially as it occurs and
record it on the Acceptance Test Procedure Exception
Log

Enter the sequential exception number, Date, and a
description of the exception on an Acceptance Test
Procedure Exception Record, identify additional
detail as required

Enter the name and/or the organization of the
objecting party for each exception in the
"Description of Exception" section of the Acceptance
Test Procedure Exception Record

Enter a description of actions planned to resolve
each exception on the Acceptance Test Procedure
Exception Record when such a determination 1s made

Resolve test exceptions in the following manner

Record the action taken to resolve each exception in
the "Resolution of Exception" section of the
Acceptance Test Procedure Exception Record (the
action taken does not have to be the same as the
recorded planned actien)

When the action taken results i1n an acceptable
retest, 1n1tial and date the Correction Approval
section of the Exception Sheet

When the action taken does not result n an
acceptable retest, provide a detailed explanation of
why the retest action was not acceptable, and what
additional plans are required The explanation may
include why the system should be Accepted-As-Is The
NHC Progect Engineer then signs and dates the
Resolution of Exception section of the Acceptance
Test Procedure Exception Record, and obtains any
other approvals required

Distribute requisite copies of the completed

Acceptance Test Procedure Exception Records to the

client at the completion of the Acceptance Test

Procedure RPP*S(%(, Kes O

Al- 13




2 5 GENERAL INFORMATION (Cont)

258

NOTE -

259

2510

Upon completion of the Acceptance Test Procedure, obtain
approval of the test performance Each Test Execution
Sheet will stand alone as approval for the system under
test The Acceptance Test will be complete when all the
outstanding tests have been performed and the Acceptance
Test Report is prepared The test will be approved by
checking the proper response, with or without exceptions,
on the Test Execution Sheet under the "Approval and
Aﬁceptance of Test Results” section of the Test Execution
Sheet

The following three steps detail the possible conditions
that may exist at the completion of the Acceptance Test
Procedure, and the steps necessary to complete acceptance
in those conditions

The completed test may be approved without test
exceptions

. Check applicable space on Test Execution Sheet to
show that the Acceptance Test Procedure has been
performed and no exceptions have been recorded

o Appropriate individual Test Performers will sign and
date the Test Execution Sheet in the spaces provided

° Distribute requisite copies as directed by the client

o Send the Master Copy of the completed Acceptance Test
Procedure to the client

The completed test may be approved with exceptions
resolved

. Check applicable space on Test Execution Sheet to

show that this procedure has been performed with
exceptions recorded and resolved

° Appropriate individual Test Performers will sign and
date the Test Execution Sheet 1n the spaces provided

o Distribute requisite copies as directed by the client

. Send the Master Copy of the completed Acceptance Test
Procedure to the client

RPP'5€‘3| p Rev O
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2 5 GENERAL INFORMATION (Cont )

2511

The completed test may be approved with test exceptions
outstanding

. Check applicable space on Test Execution Sheet to
show that this procedure has been performed with
exceptions recorded, part or all of which are
presently outstand1ng, unresolved

. Appropriate individual Test Performers will sign and
date the Test Execution Sheet in the spaces provided

0 Distribute requisite copies as directed by the client

° Send the Master Copy of the completed Acceptance Test
Procedure to the client

L A1l outstanding exceptions shall be added to project
punchlist

3 0 PRECAUTIONS AND LIMITATIONS
3 1 PERSONNEL SAFETY

311

312

313

314

315

Individuals shall carry out their assigned work in a safe
manner to protect themselves, others, and the equipment
from undue hazards and to prevent damage to property and
environment

Test Director shall assure the safety of all activities
within their areas to prevent i1njury, property damage, or
interruption of operation

Any hazard identified during the performance of the
procedure shall be reported to the Test Director
IMMEDIATELY

A daily pre-job safety briefing will be held with all test
participants and documented in the Pre-Job Safety form
(JSA or Pre Job Safety form)

Performance of test activities shall always include safety
and health aspects as delineated in the Operations Manuals
and as directed by the Test Director

RPP-S&%'I X\‘UD
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3 2 RADIATION AND CONTAMINATION CONTROL

321

322

When performed without a work package, this procedure 1s
l1imited to radiological areas and work activities
permitted by a general radiation work permit

When work 1s performed in or when work will result in a
high contamination, high radiation, or an airborne
radioactive area, then an approved Job Control System work
package must be developed which is reviewed by
Radiological Control per the ALARA procedure HNF-1P-0842,
Volume VII, Section 1 1

4 0 PREREQUISITES

4 1 SPECIAL TOOLS, EQUIPMENT, AND SUPPLIES

411

TJo Be

T?e following supplies shall be avaijlable at the test
site

PROVIDED

Ultrasonic Interface Level Analyzer Assembly
Operator personal computer and Monitor
Computer Cable from personal computer to Analyzer

Software program

ROCU

Signal cable (temporary) from terminal box to transceiver,
lTength as required

Terminal box, reference Figure 1

Test tank, minimum Tength 6 feet

1it

Miscellaneous items for Ultrasonic Interface Level
Analyzer assembly set up and electrical/instrument
connections

4 2 PERFORMANCE DOCUMENTS

The following procedures may be needed to perform this procedure

Rﬂﬂ-“%l/ Rew O
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4 3 CONDITIONS AND ACTIONS

The following conditions must be met before this Acceptance Test
Procedure (ATP) may commence

NOTE- A11 signators on this procedure shall document their
signature on Procedure Signature Sheet

431 All field testing and inspection of the system or portions

of the syste e, tested has been complete
7Z a/ A

Test //gineer Signgture " Date

’Ic(/‘ /’/FP L

Test Engineer Print Nafe

432 A pre-job briefing has been held, and all participants
have been thoroughly briefed on Job safety, hazards, and
their responsibilities before performing this Acceptance
Test Procedure

< P //"I/oa

est Director Signature Date

A'vw’fcf«/s
Test Director Print Name

433 Test Director VERIFY Section 4 0 has been COMPLETED by
SIGNING below

14 ddn ’L//M

st Director Signature Date

Anfwlre/f-/?

Test Director Print Name

RPP-5¢81 | Rev O
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5 0 PROCEDURE

NOTE -

51 Test

511

~

512

v

e
e

Th1s procedure shall be performed for each of the three
Ultrasonic Interface Level Analyzer instrument assemblies This
Procedure may be copied for use for each Ultrasonic Interface
Level Analyzer assembly

Set Up

RECORD the unique Wtrasonic Interface Level Analyzer
assembly number below

Assembly No W3T~LY~703 ( Riser fﬁj
ASSEMBLE test equipment as follows (See figure 1)

5121 INSTALL Ultrasonic Interface Level Analyzer assembly
and test tank at test location

512 2 ENSURE power source to analyzer is on

5123 ENSURE signal cable wires from temporary terminal box

to transceiver are connected per Figure 1
L¢//////;’1 2 4 ENSURE computer cable from analyzer to personal

v

e

‘/

computer 1s connected

5125 ENSURE the Royce Tank Profile software program has
been installed on the personal computer

NOTE - In the following step a minimum of 6 feet of Tiquid
SHALL be between the sensor and the test container
wall The entire sensor SHALL be submerged A
temporary wall may be inserted to determine the
accuracy of distance readings

5126 ENSURE tank is filled with water

5127 VERIFY by signing below test set-up, section 5 1 has
been completed

Qghz (;omgu_l..-. 14 00
g QC Signature Date

PN
QC PriRt Name

Tg&i Director Signature - Date

JE ducd e
-St5l, Rev O
Test Director Print Name RPP-SE8l, Ke
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5 2 Ultrasonic Interface Level Analyzer CONFIGURATION AND
TESTING

NOTE- The following settings are required to be made 1n the
Ultrasonic Interface Level Analyzer enclosure for correct
operation

NOTE - When the unit is turned on for the first time, it will be

n the alarm condition A message will appear on the
graphic panel that explains that the unit wi1ll not operate
until the tank depth has been programmed (If the unit
does not give this error message, it means a non-zero tank
depth value has already been stored In this case, only
the RUN Tight wall Tight on the front panel )

V521 ENSURE the power is "ON"

v~ 522 PRESS the "PGM" key to enter the analyzer "program" mode
of operation The unit should display a HELP screen

NOTE - For purposes of testing the installation, temporary
program parameters will be entered to allow verification
of connections

u//'S 23 PRESS the "NEXT PAGE" key to bring up the "DISPLAY FORMAT"
help screen

V 524 PUSH the UP arrow key to select a value of 3 to display
the depth of clear water 1n feet

V525 PRESS the "NEXT PAGE" key again to bring up the "ECHO
PROFILE UPDATE RATE" screen

k//g 26 PUSH the applicable arrow keys to select a value of 4 to
have the Ultrasonic Interface Level Analyzer average a
minutes worth of tank profiles

W 527 PRESS the NEXT PAGE key to bring up the "INTERFACE LEVEL
AVERAGING CYCLES" screen

v//5 28 PUSH the applicable arrow keys to select a value of 5 to
average 5 profile groups

V/ 529 PRESS the PREV PAGE key to scroll back to the "TANK DEPTH"
screen

R#P-fg@!/ Rev ®
AV~ 19




5 2 Uitrasonic Interface Level Analyzer CONFIGURATION AND
TESTING (Cont)

NOTE -

distance between the sensor and the arary.
test vessel The "Bottom” of the tank may be the Efmpavavy
wall of the test vessel

o/ 5211

NOTE -

_,45212

NOTE -

_J{i 5213

is at least two feet deeper tha
depth (length)

REGORD—the—betow—

FankDBepth— feet—

After the following step, the display will go blank for a
minute or so while the unit attempts to adjust transmitter
power to the condition of the test tank After this delay,
an "echo profile” graph w111 appear in the LCD display
The numbers along the side of the graph indicate the depth
in feet from the top of the tank At each depth, the
magnitude of the graph i1ndicates the strength of the echo
energy that is returning from that spot on the tank At
the very bottom of the graph, the umit will display a
message to indicate the transmitter power (GAIN) that 1s
being used to create this graph

ENTER a temperary tank depth 3 ¢ g 1nmigg§¥that

PRESS the RUN key

The graph should show an obvious bump other than the bump
on the top The bump on the very top is 1gnored in the
next step

VERIFY there 1s at least one obvious bump 1n the graph

Ve G Uy [od

Teqﬂ Director Signature Date

A Doy

Test Director Print Name

RPP-S¢8l, Rev &




5 2 Ultrasonic Interface Level Analyzer CONFIGURATION AND
TESTING (Cont}

NOTE -

V5214

v5 2 15

L/ 5216

/5217

In the next step the tank bottom should appear as a sharp
peak in the graph at some reading above zero, depending on
the value used in step 5 2 11

EXAMINE the graph to see if the position of the %
tank bottom 1s apparent

ENTER the exact tank bottom position shown on the graph to
the nearest tenth of a foot

Tank Bottom Position G Ll feet

CALCULATE the accuracy of Ultrasonic Interface Level
Analyzer measurem

VERIFY accuracy 1s within +/- 0 3 feet

Vs e A tj‘{/oo

Tesqyb1rector Signature Date

\JE AAJV &LJS
Test Director Print Name

RECORD the transmitter power (Gain) used to create the
graph __ 5 %

VERIFY Gain 1s less than 5

) R . i/‘{/oa
Tes(/birector Signature Date

JE AV\J/‘CV/S

Test Director Print Name

QPP‘S&B'/ RCU 0




5 2 Ultrasonic Interface Level Analyzer CONFIGURATION AND
TESTING (Cont)

5 2 20  VERIFY that the graphical profile readings and—pumerieat
are displayed at the Ultrasonic Interface
Level Analyzer personal computer monitor

s e 1[4/ 00

Tegy Director Signature Date

_c(EAVlJ"W'S
Test Director Print Name

NOTE - The Test Sections of this procedure may be copied to
perform the following step as many times as necessary

5221 REPEAT testing sections per Test Director for each URSILLA
sensing unit to be tested

52 22 VERIFY that Testing is COMPLETE by SIGNING below

%WJ\ (-~ -00
QC Signatuve Date

QW) A W
QC Print Name

,ﬂﬁd,.ﬁ/(,\/ j‘-lloo

Teﬁt Director Signature Date
UE.AAJFGK”

Test Director Print Name

Ree~5¢4) , Ko O
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ACCEPTANCE TEST PROCEDURE PERFORMANCE LOG

This page may be reproduced as necessary Page of
DATE | INITIALS
Comploked desbie of wor (¥ -705 /4] s
AMQL@/ avui _iorol_a_c, sm"-t“- a«fx"‘ou_%_._
Ma ex c,&iﬂ 'I"IKQJ'\5 yJ 9
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This page may be reproduced as necessary Page

e e e S

Nutiber

.

Pate

of

ACCEPTANCE TEST PROCEDURE EXCEPTION LOG

Description

JE N N

RPP-5<RI, Rev O
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ACCEPTANCE TEST PROCEDURE EXCEPTION RECORD

This page may be reproduced as necessary Page of
ATP Sver Numesr ATP Exception Loc#
Descriprion oF Exceprion / "

Nase / Orcantzation Or INITIATOR

i |

) / ) # |
WA’ B 4 l L
/ A U L / “ ’ o0
DA)/OF Exceprion
ResoLution oF EXCEPTION / H
/ Date of ResoLution
Test Direcror Sicmar Date
Test ENGINEER SIGHATURE Dare
QuaL1TY  ASSURANCE SIGNATURE Date

RoP-5¢81 Rev O
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PROCEDURE HISTORY SIGNATURE SHEET
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10 PURPOSE AND SCOPE
1 1 PURPOSE

The purpose of this procedure is to test the ability of the
Ultrasonic Interface Level Analyzer (URSILLA), Instrument
Assemblies to perform data collection functions per design
specifications

12 SCOPE

This Pre Operational Acceptance Test Procedure will test the
functional components, and the ability to collect data with a
STAND-ALONE software system

2 0 INFORMATION
2 1 TERMS AND DEFINITIONS

211 Tank Depth- Distance between sensor and test container
wall

RI-5LH Rev O
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2 2 RESPONSIBILITIES

221 Each company or organization participating in the conduct
of this procedure will designate personnel to assume the
responsibilities and duties as defined herein for their
respective roles The names of these designees shall be
provided to the Recorder for listing on the Working Copy
of the Test Execution Sheet prior to the performance of
any part of this procedure

222 The Lockheed Martin Hanford Corporation Project Manager is
responsible for the following

° Designation of a test director

. Signing the Test Execution Sheet when the Acceptance
Test Procedure is approved and accepted as complete

. Signing for operations where applicable in this
procedure

° Performing a Post-Test Review of Acceptance Test
documentation

223 The Test Director is responsible for the following

° Signing for operations where applicable in this
procedure

o Performing a Post-Test Review of Acceptance Test
documentation

] Setting the safe boundaries for performing this
procedure

. Coordination of all acceptance testing

J Signing the Acceptance Test Procedure Exception
Record when a test exception has been resolved

° Preparing and 1ssuing an Acceptance Test Report for

the approved and accepted Acceptance Test Procedure
when testing is completed

° Scheduling and conducting a pre-test meeting with
acceptance test participants prior to start of
testing

RPP-5L8 Rew O
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2 2 RESPONSIBILITIES (Cont)

224

Notification of the persons performing and witnessing
the test prior to the start of testing

Notification of all concerned parties when a change
1s made in the testing schedule

Acting as liaison between the participants 1n
acceptance testing

Stopping any test which may cause damage to the
sys%emdunti the Acceptance Test Procedure has been
revise

Approving field changes to the Acceptance Test
Procedure in accordance with Section 2 5

Obtaining revisions to the Acceptance Test Procedure,
as necessary, to comply with authorized field changes
or to accommodate existing field conditions 1n
accordance with Section 2 §

Taking necessary actions to clear exceptions to the
Acceptance Test Procedure

Evaluating recorded data, discrepancies, and
exceptions

The Recorder is responsible for the following

Performing all recording duties using black 1nk

Recording the names of all designated personnel on
:het¥ork1ng Copy of this procedure prior to start of
esting

Observing tests, recording test data, and maintaining
the Acceptance Test Procedure Performance Log

Signing the Test Execution Sheet as the Recorder

Ensuring every test verification step requiring
signature on the Horkin? Copy of this Acceptance Test
Procedure is successfully performed, to indicate that
Acceptance Criterion has been met

Recording authorized field changes to this Acceptance
Test Procedure

RPP- 81, Rev O
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2 2 RESPONSIBILITIES (Cont)

225

226

227

228

Recording Test Exceptions and individual Test
Procedure steps that are not performed satisfactorily
on the Acceptance Test Procedure Exception Record and
ensuring that the information is transferred (in 1nk
or typed) to the master Working Copy of Acceptance
Test Procedure Exception Record(s) Additiona)l
Acceptance Test Procedure Exception Records are to be
added as needed

Notifying the Test Director at the time any objection
;s mage uring performance of the Acceptance Test
rocedure

Submitting the completed master Working Copy of this
Acceptance Test Procedure to the Test Director for
approval signatures and distribution

The Test Engineer is responsible for the following

Ensuring all equipment required for performing this
Acceptance Test Procedure T1isted in Section 4 1 will
be available at the start of testing

Obtaining any information or changes necessary to
clear or resolve objections

Providing technical input to test personnel as needed
relating to the configuration of equipment and
systems to be tested and utilized in this procedure

Post Review of Acceptance Test Documentation

The Quality Assurance Representative is responsible for
the following

Review and approval of test exception resolutions

Performing a Post-Test Review of Acceptance Test
documentation

Review and approval of test results

QC Inspector is responsible for witnessing test execution
and signing the completed sections of the test

The Authorized Inspector 1s responsible for the
following

Witnessing test execution

Approval and signature of acceptance upon completion

RPP-SEEl, B &
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2 3 RECORDS

231

The completed master "Working Copy" of this Acceptance
Test Procedure, Acceptance test report,the completed "Test
Execution Sheet", the completed "Acceptance Test Procedure
Performance Log" and "Acceptance Test Procedure Exception
Log", and all "Test Exception Sheets” generated during
performance of this Acceptance Test Procedure will be kept
as permanent records

2 4 REFERENCES

241

The following documents were used to write or are
referenced in this procedure

ROYCE instrument Corporation, Model 2511, Interface Level
Analyzer Operators Manual, New Orleans, La , VIN 0022515,
Supplement 041

ROYCE instrument Corporation, Nodel 2511, Interface lLevel
Analyzer Profile Program Instructions, New Orleans, La
VIN 0022515, Supplement 041

Witwer, K S , 1995a, Status on Royce Interface Level
Detector, Internal Memo to G T Maclean, May 3, 1995

Witwer, K S, 1995b, Current Status and Results of Royce
Ultrasonic Sensor Testing, Memo to 6 T Maclean,
September 19, 1995

Witwer, K S , 1999, Report on Testing of the Royce

Interface Level Analyzer, HNF-3782, Rev 0, February 25,
1999, Numatec Hanford Company, Richland , Washington

RPP-56%) , Reo O




2 5 GENERAL INFORMATION

YENDOR INFORMATION

The Royce Instrument Corporation Model 2511 Interface Level Analyzer
(URSILLA) system uses an ultrasonic ranging technique (SONAR) to
measure sludge depths in holding tanks Three Ultrasonic Interface
Level Analyzer instrument assemblies provided by the W-151 project
are planned to be used during mixer pump testing to provide data for
determining sludge mobilization effectiveness of the mixer pumps and
sludge settling rates

The Royce Instrument Corporation Model 2511 Interface Level Analyzer
system consists of three main components - a sensor unit, an
analyzer unit, and a data acquisition system The system uses an
ultrasonic ranging technique {SONAR) to measure the depth of sludge
blanket interfaces within holding tanks A small sensor mounted on
the end of a 3/4" diameter pipe is placed just under the surface of
the 1iquid An ultrasonic signal is sent and received through the
sensor and forwarded by coaxial cable to the analyzer unit The
analyzer unit processes the information and provides a visual
readout of the sludge/li1quid interface layer(s) and/or tank bottom
go?ition Specifics of the operation of the components are given
elow

Sens i

The sensing unit, Model 25MRA, is a 2" diameter by 3" long probe
with a 1/4" thick outer shell made of carbon fiber/epoxy composite
material A piezoelectric crystal within the sensing unit acts as
both a transmitter and receiver or "transceiver™ Short, 212 hz
bursts of ultrasonic energy transmitted from the crystal travel in a
narrow beam towards the tank bottom and any resulting echoes are
received in the same crystal

The outer shell of the sensor is designed to withstand extreme
environmental conditions such as high temperatures and very
corrosive materials Testing has also shown that there was no
degradation of sensor performance after exposure to 5 x 10° RAD of
gamma radiation

RPP*%SJ / Red O
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2 5 GENERAL INFORMATION (Cont)
Analyzer Unit

The analyzer unit, Model 2511, measures the time delay and magnitude
of the returning signals and stores this information in its memory
n the form of a tank profile The procedure is repeated several
times to filter anomalous returns until an average "cliean" profile
1s developed The analyzer will adjust the power level of the
transmitted signal based on the strength of returned signals

Several factors will influence the strength of the returned signals
The analyzer will attempt to adjust the power output to provide a
signal return that will be easily distinguishable from the
background noise Once the profile is stored in memory, the analyzer
can determine the depth of the interface, the depth of the tank
bottom, and the depth of any "fluff" layers suspended above the
interface This i1nformation is then displayed both numerically and
graphically on the front panel readout, or sent to a remote
acquisttion system where the same information can be displayed,
manipulated and/or stored using vendor supplied software

Data Acquisition System

A microcomputer is connected to the analyzer assembly via an RS232
serial interface Data from the analyzer is then viewed using the
software program provided by the vendor The software enables the
user to view and record data from the analyzer to disk as standard
American Standard Code For Information Interchange text data The
data can be manipulated using other software such as spreadsheet or
other programs

251 A11 entries recorded in this procedure shall be made in
black ink

RpP-5681, Rev O
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2 5 GENERAL INFORMATION (Cont)

252

253

254

255

Procedural and technical requirement changes must be
processed by Procedure Change Authorization in accordance
with approved procedures If a need for such a change is
discovered 1n the course of running the test, the
applicable portion of the test shall be stopped, and the
test equipment shall be placed in a safe configuration,
unti1l the Procedure Change Authorization is approved
However, this does not prevent the running of another
portion of the test unaffected by the change

Acceptance Test steps detailed in individual Tests in
Section 5 0 shall be performed sequentially, unless
otherwise noted or as directed by the Test Director

. Individuai Test Procedure Sections may be performed
out of sequence at the direction of the Test
Director, if the intent of the test is not
compromised

° As required by subsection 2 2 4, as each step is
completed, the Recorder will check off (or enter
"N/A" for), or initial each Test step as required 1in
the spaces provided on the Working Copy of this
Acceptance Test Procedure

° Any step that requires verification of data must also
include recording data on the Working Copy

It is the intent to perform this Acceptance Test Procedure
uninterrupted from beginning to end If testing 1s
terminated due to time constraints at the end of an
indyvidual Test Section, the system will be placed in a
safe configuration by the Test Director, with concurrence
of the Test Engineer, and the terminated test
configuration noted in the Acceptance Test Procedure
Performance Log The test will restart at the next
scheduled shift by establishing the noted test
configuration, and documenting this in Acceptance Test
Procedure Performance Log

Any non-conformance of the instrumentation, unexpected
results or exceptions during testing shall be sequentially
numbered and recorded in the Acceptance Test Procedure
Exception Log and on individual Acceptance Test Procedure
Exception Records Thus, case-by-case resolution,
recording, approval, and distribution of each exception
will be achieved

ROp-5¢81 RevD
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2 5 GENERAL INFORMATION (Cont)

256

257

When an exception is 1dentified during testing, i1mitiate
an Acceptance Test Procedure Exception Record in the
following manner (an example of a test exception would be
when the system, fabricated per the design media, does not
perform as expected)

Number each exception sequentially as it occurs and
record 1t on the Acceptance Test Procedure Exception

Log

Enter the sequential exception number, Date, and a

description of the exception on an Acceptance
Procedure Exception Record, identify addition
detail as required

Enter the name and/or the organization of the
objecting party for each exception 1n the

Test
al

"Description of Exception” section of the Acceptance

Test Procedure Exception Record

Enter a description of actions planned to resolve
each exception on the Acceptance Test Procedure

Exception Record when such a determination is

Resolve test exceptions in the following manner

made

Record the action taken to resolve each exception 1n

the "Resolution of Exception™ section of the

Acceptance Test Procedure Exception Record (the
action taken does not have to be the same as the

recorded planned action)

When the action taken results in an acceptable
retest, initial and date the Correction Approval

section of the Exception Sheet

When the action taken does not result in an

acceptable retest, provide a detailed explanation of

why the retest action was not acceptable, and

what

additional plans are required The explanation may
include why the system should be Accepted-As-Is The

NHC Project Engineer then signs and dates the

Resolution of Exception section of the Acceptance
Test Procedure Exception Record, and obtains any

other approvals required

Distribute requisite copies of the completed
Acceptance Test Procedure Exception Records to the

client at the completion of the Acceptance Test
ReP-5¢8(, Rev O
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2 5 GENERAL INFORMATION (Cont}

258

NOTE -

259

2510

Upon completion of the Acceptance Test Procedure, obtain
approval of the test performance Each Test Execution
Sheet will stand alone as approval for the system under
test The Acceptance Test will be complete when all the
outstanding tests have been performed and the Acceptance
Test Report is prepared The test will be approved by
checking the proper response, with or without exceptions,
on the Test Execution Sheet under the "Approval and
A;ceptance of Test Results" section of the Test Execution
Sheet

The following three steps detail the possible conditions
that may exist at the completion of the Acceptance Test
Procedure, and the steps necessary to complete acceptance
in those conditions

The compieted test may be approved without test
exceptions

. Check applicable space on Test Execution Sheet to
show that the Acceptance Test Procedure has been
performed and no exceptions have been recorded

. Appropriate individual Test Performers will sign and
date the Test Execution Sheet in the spaces provided

. Distribute requisite copies as directed by the client

. Send the Master Copy of the completed Acceptance Test
Procedure to the client

The completed test may be approved with exceptions
resolved

. Check applicable space on Test Execution Sheet to
show that this procedure has been performed with
exceptions recorded and resolved

L Appropriate individual Test Performers will sign and
date the Test Execution Sheet in the spaces provided

® Distribute requisite copies as directed by the client

° Send the Master Copy of the completed Acceptance Test
Procedure to the client

ROP-54 , Red O
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2 5 GENERAL INFORMATION (Cont )

251

The completed test may be approved with test exceptions
outstanding

. Check applicable space on Test Execution Sheet to
show that this procedure has been performed with
exceptions recorded, part or all of which are
presently outstanding, unresolved

. Appropriate 1ndividual Test Performers will sign and
date the Test Execution Sheet in the spaces provided

L Distribute requisite copies as directed by the client

U] Send the Master Copy of the completed Acceptance Test
Procedure to the client

] All outstanding exceptions shall be added to project
punchlist

3 0 PRECAUTIONS AND LIMITATIONS
3 1 PERSONNEL SAFETY

311

312

313

3114

315

Individuals shall carry out their assigned work in a safe
manner to protect themselves, others, and the equipment
from undue hazards and to prevent damage to property and
environment

Test Director shall assure the safety of all activities
within their areas to prevent 1njury, property damage, or
interruption of operation

Any hazard i1dentified during the performance of the
procedure shall be reported to the Test Director
IMMEDIATELY

A daily pre-job safety briefing will be held with all test
participants and documented 1n the Pre-Job Safety form
(JSA or Pre Job Safety form)

Performance of test activities shall always include safety
and health aspects as delineated i1n the Operations Manuals
and as directed by the Test Director

Rep-5481 , Rew O
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3 2 RADIATION AND CONTAMINATION CONTROL

321 When performed without a work package, thi1s procedure 1s
lTimited to radiological areas and work activities
permitted by a general radiation work permit

322 When work is performed in or when work will result n a
high contamination, high radiation, or an airborne
radioactive area, then an approved Job Control System work
package must be developed which is reviewed by

Radiological Control per the ALARA procedure HNF-IP-0842,
Volume VII, Section 11

4 0 PREREQUISITES
4 1 SPECIAL TOOLS, EQUIPMENT, AND SUPPLIES

411 T?e following supplies shall be available at the test
site

PROVIDED
L Ultrasonic Interface Level Analyzer Assembly
. Operator personal computer and Monitor
. Computer Cable from personal computer to Analyzer
° Software program

PROCURED

° Signal cable (temporary) from terminal box to transceiver,
length as required

) Terminal box, reference Figure 1

. Test tank, minimum length 6 feet

To Be Supplied by Test Facility
) Miscellaneous items for Ultrasonic Interface Level

Analyzer assembly set up and electrical/instrument
connections

4 2 PERFORMANCE DOCUMENTS

The following procedures may be needed to perform this procedure

Rep-5¢ 8, Rew O
AL- 1§
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4 3 CONDITIONS AND ACTIONS

The following conditions must be met before this Acceptance Test
Procedure (ATP) may commence

NOTE-

431

432

433

All signators on this procedure shall document their
signature on Procedure Signature Sheet

A1l field testing and inspection of the system or portions
of the systep to be tested has been completed

%

Test Eng;neer igngfure ate

Test Engineer Print

A pre-job briefing has been held, and all participants
have been thoroughly briefed on job safety, hazards, and
their responsibilities before performing this Acceptance
Test Procedure

ﬂ { Cl»_ilzuxatﬁ_ I?—'l? /ﬂif

TesE/Director Signature Date
JE Aadreus

Test Director Print Name

Test Director VERIFY Section 4 0 has been COMPLETED by
SIGNING below

\1 quiﬂnh 11{{7/éi

qut Director Signature Date

<S E ALA.A '(“6/(«)6

Test Director Print Name

RPP'%%’ ) Rev D

Ad-17




Giatafiy 3

5 0 PROCEDURE

NOTE - This procedure shall be performed for each of the three
Ultrasonic Interface Level Analyzer instrument assemblies This
Procedure may be copied for use for each Ultrasonic Interface
Level Analyzer assembly

5 1 Test Set Up

v 511 RECORD the unique Ultrasonic Interface Level Analyzer
assembly number below

Assembly No __ W) 5T =LY - 704 ( Riser Ié(,)
512 ASSEMBLE test equipment as follows (See figure 1)

u// 5121 INSTALL Ultrasonic Interface Level Analyzer assembly
and test tank at test location

512 2 ENSURE power source to analyzer is on

to transceiver are connected per Figure 1

5124 ENSURE computer cable from analyzer to personal

v 5123 ENSURE signal cable wires from temporary terminal box
computer is connected
<

5125 ENSURE the Royce Tank Profile software program has
been installed on the personal computer

NOTE - In the following step a minimum of 6 feet of liquid
SHALL be between the sensor and the test container
wall The entire sensor SHALL be submerged A
temporary wall may be inserted to determine the
accuracy of distance readings

v 5126 ENSURE tank is filled with water
/ 5127 VERIFY by si zing below test set-up, section 5 1 has

)2 =17-99

Date

Signature

dwl ﬁ IA)E’HA-QV‘
QC Print Name

,\{ azwi«,\ l'z/l7/‘?f

Tes@JDirector Signature Date
AE Aﬂvl/’r,'-\)') RPP-S(,%}/ RevD
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52

Ultrasonic Interface Level Analyzer CONFIGURATION AND
TESTING

NOTE- The following settings are required to be made in the
Ultrasonic Interface Level Analyzer enclosure for correct
operation

NOTE - When the unit is turned on for the first time, it will be

in the alarm condition A message will appear on the
graphic panel that explains that the unit will not operate
until the tank depth has been programmed (If the unit
does not give this error message, it means a non-zero tank
depth value has already been stored In this case, only
the RUN 1ight will 1ight on the front panel )

521 ENSURE the power is "ON"

v 522 PRESS the "PGM" key to enter the analyzer "program" mode

|

of operation The unit should display a HELP screen

NOTE - For purposes of testing the installation, temporary
program parameters will be entered to allow verification
of connections

523 PRESS the "NEXT PAGE" key to bring up the "DISPLAY FORMAT"
help screen

524 PUSH the UP arrow key to select a value of 3 to display
the depth of clear water in feet

525 PRESS the "NEXT PAGE" key again to bring up the "ECHO
PROFILE UPDATE RATE" screen

526 PUSH the applicable arrow keys to select a value of 4 to
have the Ultrasonic Interface Level Analyzer average a
minutes worth of tank profiles

527 PRESS the NEXT PAGE key to bring up the "INTERFACE LEVEL
AVERAGING CYCLES" screen

528 PUSH the applicable arrow keys to select a value of 5 to
average 5 profile groups

v/’5 29 PRESS the PREV PAGE key to scroll back to the "TANK DEPTH"

screen

RRP-5¢61 Rev O
A2- 19
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5 2 Uitrasonic interface Level Analyzer CONFIGURATION AND
TESTING (Cont)

NOTE - For the purpose of this section "TANK DEPTH" refers to the
distance between the sensor and the f

test vessel The "Bottom" of the tank |
wall of the test vessel

2 in feet that

v, 5211 ENTER a temporary tank depth hat
f tan

1s at least two feet deeper t
depth (length)

REGORB—the—belew-
FanleDepth —feet—
NOTE - After the following step, the display will go blank for a

minute or so while the unit attempts to adjust transmitter
power to the condition of the test tank After this delay,
an "echo profile" graph will appear in the LCD display

The numbers along the side of the graph indicate the depth
in feet from the top of the tank At each depth, the
magnitude of the graph indicates the strength of the echo
energy that is returning from that spot on the tank At
the very bottom of the graph, the unit will display a
message to indicate the transmitter power (GAIN) that 1s
being used to create this graph

/ 52 12  PRESS the RUN key

NOTE - The graph should show an obvious bump other than the bump
on the top The bump on the very top is ignored 1n the
next step

5213 VERIFY there is at least one obvious bump in the graph

Mol 12 fiz/11

Te%ﬁ Director Signature Date

JE Amlfe'«ﬁ

Test Director Print Name

RPP-5¢Rl | Reo &
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5 2 Ultrasonic Interface Level Analyzer CONFIGURATION AND
TESTING (Cont)

NOTE -

v 52 14
v 5215

——

/5216

|

5217

<

5218

I

5219

In the next step the tank bottom should appear as a sharp
peak 1n the graph at some reading above zero, depending on
the value used in step 5 2 11

EXAMINE the graph to see if the position of the
tank bottom is apparent

ENTER the exact tank bottom position shown on the graph to
the nearest tenth of a foot

Tank Bottom Pesition _ 7 O feet

CALCULATE the accuracy of Ultrasonic Interface Level
Analyzer measurement

VERIFY accuracy 1s within +/- 0 3 feet

V7 Gdn

Test yirector Signature
JE An

;zjli’/qi_

Date

Test Director Print Name

RECORD the transmitter power (Gain) used to create the
graph 1%

VERIFY Gawn is less than 5

)G Gl

Tedy/ Director Signature
JE -4'%//:«/5

Test Director Print Name

(e)iy [os

"Date

Rf~568), Rev O
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5 2 Ultrasonic interface Level Analyzer CONFIGURATION AND
TESTING (Cont)

v 5 2 20

VERIFY that the graphical profile readings and—rumerical
are displayed at the Ultrasonic Interface
Level Analyzer personal computer monitor

Vi dd (217 /44

TestCDirector Signature Date

JE Am;’/c’wg
Test Director Print Name

The Test Sections of this procedure may be copied to
perform the following step as many times as necessary

REPEAT testing sections per Test Director for each URSILLA
sensing unit to be tested

VERIFY that Testing 15 COMPLETE by SIGNING below

/12-/7-9 G

Date

Signature

ﬁdu/ ﬁﬁe}—ue ”’

QC Print Name

V2 Gd ,

Tei’ Director Signature ate

\,E Avxir‘c_uﬁ

Test Director Print Name

RPP-568)  Rew D
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FIGURE 1
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ACCEPTANCE TEST PROCEDURE PERFORMANCE LOG

This page may be reproduced as necessary Page | of

[
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ACCEPTANCE TEST PROCEDURE EXCEPTION LOG

This page may be reproduced as necessary Page of

Description

q
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ACCEPTANCE TEST PROCEDURE EXCEPTION RECORD

This page may be reproduced as necessary Page

of

ATP Sver Numser

o

ATP_Excepnou Loc#

H Description oF Exception

Name / Orcanization OF IniTiATOR

ResoLution oF Exceptiow

Dare of ResoLution

]

Test Direcror SiGNATUR Date
Test ENGINEER STGNATURE Dare
AssURANCE SIGNATURE Date

RPP-56%l , Rev ©
A2-2¢
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PROCEDURE HISTORY SIGNATURE SHEET

= e et ey — ey

Last Full Revision A-0 |

‘ Release Date 11/22/99 }
USQ Screening Number TF-99-0899 REV 0 ;
Approval Destgnator s |
Current Modification A-0 f
USQ Screening Number TF-99-0899 REV 0 ‘
Approval Designator SQ
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I POSITION/ORG DELEGATE

j Inst James L. Williams 11/19/99 i
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\ Acceptance Review David W.VanDyke 11/23/99 |
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Justification New equipment pre installation testing |
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Last Full Revision A-0
Release Date 11/22/99 |
UsQ Screening Number TF-99-0899 REV 0 |

Approval Designator SQ

= — s g

Current Modification A-1

USQ Screening Number TF-98-1201 REV 1
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Summary of Changes Word Changes on Page 17 & 18
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10 PURPOSE AND SCOPE
1 1 PURPOSE

The purpose of this procedure is to test the ability of the
Ultrasonic Interface Level Analyzer (URSILLA), Instrument
Assemblies to perform data collection functions per design
specifications

12 SCOPE

This Pre Operational Acceptance Test Procedure will test the
functional components, and the abi1lity to collect data with a
STAND-ALONRE software system

2 0 INFORMATION
2 1 TERMS AND DEFINITIONS

211 Tank Depth- Di?%ance between sensor and test container
wa

Ro0-SC5l, Rev O
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2 2 RESPONSIBILITIES

221

222

223

Each company or organization participating 1n the conduct
of this procedure will designate personnel to assume the
responsibilities and duties as defined herein for their
respective roles The names of these designees shall be
provided to the Recorder for 1isting on the Working Copy
of the Test Execution Sheet prior to the performance of
any part of this procedure

The Lockheed Martin Hanford Corporation Project Manager 1s
responsible for the following

° Designation of a test director

° S1gning the Test Execution Sheet when the Acceptance
Test Procedure is approved and accepted as complete

. Signing for operations where applicable in this

procedure

° Performing a Post-Test Review of Acceptance Test
documentation

The Test Director is responsible for the following

° Signing for operations where applicable 1n this
procedure

] Performing a Post-Test Review of Acceptance Test
documentation

° Setting the safe boundaries for performing this
procedure

] Coordination of all acceptance testing

. Signing the Acceptance Test Procedure Exception
Record when a test exception has been resolved

L Preparing and 1ssuing an Acceptance Test Report for
the approved and accepted Acceptance Test Procedure
when testing is completed

° Schedutling and conducting a pre-test meeting with
acceptance test participants prior to start of
testing

RPP'5(W{ Rwio
A3-6




2 2 RESPONSIBILITIES {(Cont)

224

Notification of the persons performing and witnessing
the test prior to the start of testing

Notification of all concerned parties when a change
1s made n the testing schedule

Acting as 11ai1son between the participants 1n
acceptance testing

Stopping an{ test which may cause damage to the
sys}emduntl the Acceptance Test Procedure has been
revise

Approving field changes to the Acceptance Test
Procedure 1n accordance with Section 2 5

Obtaining revisions to the Acceptance Test Procedure,
as necessary, to comply with authorized field changes
or to accommodate existing field conditions in
accordance with Section 2 &

Taking necessary actions to clear exceptions to the
Acceptance Test Procedure

Evaluating recorded data, discrepancies, and
exceptions

The Recorder is responsible for the following

Performing all recording duties using black ink

Recording the names of all designated personnel on
%het¥ork1ng Copy of this procedure prior to start of
esting

Observing tests, recording test data, and maintaining
the Acceptance Test Procedure Performance Log

Signing the Test Execution Sheet as the Recorder

Ensuring every test verification step requiring
signature on the Working Copy of this Acceptance Test
Procedure 1is successfu1?y performed, to indicate that
Acceptance Criterion has been met

Recording authorized field changes to this Acceptance
Test Procedure

\Q?F'fé%f/ Re‘) O
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2 2 RESPONSIBILITIES (Cont)

] Recording Test Exceptions and individual Test
Procedure steps that are not performed satisfactorily
on the Acceptance Test Procedure Exception Record and
ensuring that the information 1s transferred (in i1nk
or tyBed) to the master Working Copy of Acceptance
Test Procedure Exception Record(s) Additional
Acceptance Test Procedure Exception Records are to be
added as needed

* Notifying the Test Director at the time any objection
is made during performance of the Acceptance Test
Procedure

o Submitting the completed master Working Copy of this
Acceptance Test Procedure to the Test Director for
approval signatures and distribution

225 The Test Engineer is responsible for the following

° Ensuring all equipment required for performing this
Acceptance Test Procedure l1isted in Section 4 1 w11l
be available at the start of testing

. Obtaining any information or changes necessary to
clear or resolve objections

o Providing technical input to test personnel as needed
relating to the configuration of equipment and
systems to be tested and utilized 1n this procedure

° Post Review of Acceptance Test Documentation

226 The Quality Assurance Representative 1s responsible for
the following

. Review and approval of test exception resolutions

° Performing a Post-Test Review of Acceptance Test
documentation

. Review and approval of test results

227 QC Inspector is responsible for witnessing test execution
and signing the completed sections of the test

228 The Authorized Inspector 1s responsible for the
following

° Witnessing test execution

° Approval and signature of acceptance upon completion

ROP-56% , Reo O
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2 3 RECORDS

231

The completed master "Working Copy" of this Acceptance
Test Procedure, Acceptance test report,the completed "Test
Execution Sheet", the completed "Acceptance Test Procedure
Performance Log" and "Acceptance Test Procedure Exception
Log”, and all "Test Exception Sheets" generated during
performance of this Acceptance Test Procedure will be kept
as permanent records

2 4 REFERENCES

241

The following documents were used to write or are
referenced in this procedure

ROYCE instrument Corporation, Model 2511, Interface Level
Analyzer Operators Manual, New Orleans, La , VIN 0022515,
Supplement 041

ROYCE instrument Corporation, Model 2511, Interface Level
Analyzer Profile Program Instructions, New Orleans, la
VIN 0022515, Supplement 041

Witwer, K S , 1995a, Status on Royce Interface Level
Detector, Internal Memo to G T Maclean, May 3, 1995

Witwer, K S, 1995b, Current Status and Results of Royce
Ultrasonic Sensor Testing, Memo to G T Maclean,
September 19, 1995

Witwer, K S , 1999, Report on Testing of the Royce
Interface Level Analyzer, HNF-3782, Rev 0, February 25,
1999, Numatec Hanford Company, Richland , Washington

RPP-5¢% , Reo O
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2 5 GENERAL INFORMATION

VENDOR_JNFORMATION

The Royce Instrument Corporation Model 2511 Interface Level Analyzer
(URSILLA) system uses an ultrasonic ranging technique (SONAR) to
measure sludge depths in holding tanks Three Ultrasonic Interface
Level Analyzer instrument assemblies provided by the W-151 project
are planned to be used during mixer pump testing to provide data for
determining sludge mobil1zation effectiveness of the mixer pumps and
sludge settling rates

The Royce Instrument Corporation Model 2511 Interface Level Analyzer
system consists of three main components - a sensor unit, an
analyzer unit, and a data acquisition system The system uses an
ultrasonic ranging technique (SONAR) to measure the depth of sludge
blanket interfaces within holding tanks A small sensor mounted on
the end of a 3/4" diameter pipe is placed just under the surface of
the 1iquid An ultrasonic signal is sent and received through the
sensor and forwarded by coaxial cable to the analyzer unit The
analyzer unit processes the information and provides a visual
readout of the sludge/iiquid i1nterface Tayer(s) and/or tank bottom
go$1t1on Specifics of the operation of the components are given
elow

Sensor Unit

The sensing unit, Model 25MRA, is a 2" diameter by 3" long probe
with a 1/4" thick outer shell made of carbon fiber/epoxy composite
material A piezoelectric crystal within the sensing unit acts as
both a transmitter and receiver or "transceiver" Short, 212 hz
bursts of ultrasonic energy transmitted from the crystal travel in a
narrow beam towards the tank bottom and any resulting echoes are
received in the same crystal

The outer shell of the sensor is designed to withstand extreme
environmental conditions such as high temperatures and very
corrosive materials Testing has also shown that there was no
degradation of sensor performance after exposure to 5 x 10 RAD of
gamma radiation

RPP-SE8, Rev 6
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2 5 GENERAL INFORMATION (Cont)

A er tnit

The analyzer unit, Model 2511, measures the time delay and magnitude
of the returning signals and stores this information 1n its memory
1n the form of a tank profile The procedure is repeated several
times to filter anomalous returns until an average "clean” profile
is developed The analyzer will adjust the power level of the
transmitted signal based on the strength of returned signals

Several factors will influence the strength of the returned signals
The analyzer w11l attempt to adjust the power output to provide a
signal return that will be easily distinguishable from the
background noise Once the profile is stored mn memory, the analyzer
can determine the depth of the interface, the depth of the tank
bottom, and the depth of any "fluff" layers suspended above the
interface This information is then displayed both numerically and
graphically on the front panel readout, or sent to a remote
acquisition system where the same information can be displayed,
manipulated and/or stored using vendor supplied software

Data Acquisition System

A microcomputer is connected to the analyzer assembly via an RS232
serial interface Data from the analyzer is then viewed using the
software program provided by the vendor The software enables the
user to view and record data from the analyzer to disk as standard
American Standard Code For Information Interchange text data The
data can be manipulated using other software such as spreadsheet or
other programs

251 A1l entries recorded in this procedure shall be made in
black 1nk

ROP-5681  RewD
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2 5 GENERAL INFORMATION (Cont)

252 Procedural and technical requirement changes must be
processed by Procedure Change Authorization in accordance
with approved procedures If a need for such a change is
discovered 1n the course of running the test, the
applicable portion of the test shall be stopped, and the
test equipment shall be placed 1n a safe configuration,
until the Procedure Change Authorization is approved
However, this does not prevent the running of another
portion of the test unaffected by the change

253 Acceptance Test steps detailed 1n 1ndividual Tests in
Section 5 0 shall be performed sequentially, unless
ctherwise noted or as directed by the Test Director

] Individual Test Procedure Sections may be performed
out of sequence at the direction of the Test
Director, if the intent of the test is not
compromised

. As required by subsection 2 2 4, as each step is
completed, the Recorder will check off (or enter
"N/A" for), or initial each Test step as required in
the spaces provided on the Working Copy of this
Acceptance Test Procedure

° Any step that requires verification of data must alse
incTude recording data on the Working Copy

254 It is the intent to perform this Acceptance Test Procedure
uninterrupted from beginning to end If testing is
terminated due to time constraints at the end of an
individual Test Section, the system will be placed in a
safe configuration by the Test Director, with concurrence
of the Test Engineer, and the terminated test
configuration noted in the Acceptance Test Procedure
Performance Log The test will restart at the next
scheduled shift by estabiishing the noted test
configuration, and documenting thi1s 1n Acceptance Test
Procedure Performance Log

255 Any non-conformance of the instrumentation, unexpected
results or exceptions during testing shall be sequentially
numbered and recorded in the Acceptance Test Procedure
Exception Log and on individual Acceptance Test Procedure
Exception Records Thus, case-by-case resolution,
recording, approval, and distribution of each exception
will be achieved

RYR-S68) Reo O
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2 5 GENERAL INFORMATION (Cont)

256

257

When an exception is 1dentified during testing, 1nitiate
an Acceptance Test Procedure Exception Record in the
following manner (an example of a test exception would be
when the system, fabricated per the design media, does not
perform as expected)

Number each exception sequentially as it occurs and
record 1t on the Acceptance Test Procedure Exception
Log

Enter the sequential exception number, Date, and a
description of the exception on an Acceptance Test
Procedure Exception Record, identify additional
detail as required

Enter the name and/or the organization of the
objecting party for each exception in the
"Description of Exception" section of the Acceptance
Test Procedure Exception Record

Enter a description of actions planned to resolve
each exception on the Acceptance Test Procedure
Exception Record when such a determination is made

Resolve test exceptions in the following manner

Record the action taken to resolve each exception in
the "Resolution of Exception” section of the
Acceptance Test Procedure Exception Record (the
action taken does not have to be the same as the
recorded planned action)

When the action taken results in an acceptable
retest, initial and date the Correction Approval
section of the Exception Sheet

When the action taken does not result in an
acceptable retest, provide a detailed explanation of
why the retest action was not acceptable, and what
additional plans are required The explanation may
include why the system should be Accepted-As-Is The
NHC Project Engineer then signs and dates the
Resolution of Exception section of the Acceptance
Test Procedure Exception Record, and obtains any
other approvals required

Distribute requisite copies of the completed

Acceptance Test Procedure Exception Records to the

client at the completion of the Acceptance Test

Procedure RRP-5Co1, Rev O
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2 5 GENERAL INFORMATION {Cont)

258

NOTE -

2589

2510

Upon completion of the Acceptance Test Procedure, obtain
approval of the test performance Each Test Execution
Sheet will stand alone as approval for the system under
test The Acceptance Test will be complete when all the
outstanding tests have been performed and the Acceptance
Test Report 1s prepared The test will be approved by
checking the proper response, with or without exceptions,
on the Test Execution Sheet under the “Approval and
Acceptance of Test Results" section of the Test Execution
Sheet

The following three steps detail the possible conditions
that may exist at the completion of the Acceptance Test
Procedure, and the steps necessary to complete acceptance
n those conditions

The completed test may be approved without test
exceptions

] Check applicable space on Test Execution Sheet to
show that the Acceptance Test Procedure has been
performed and no exceptions have been recorded

° Appropriate individual Test Performers will sign and
date the Test Execution Sheet in the spaces provided

. Distribute requisite copies as directed by the client

° Send the Master Copy of the completed Acceptance Test
Procedure to the client

The completed test may be approved with exceptions
resolved

* Check applicable space on Test Execution Sheet to
show that this procedure has been performed with
exceptions recorded and resolved

. Appropriate individual Test Performers will sign and
date the Test Execution Sheet in the spaces provided

] Distribute requisite copies as directed by the client

° Send the Master Copy of the completed Acceptance Test
Procedure to the client

RPP-SLL! , Reo O




S AR g AT
Fid el i £$ fa‘ﬂus i

2 5 GENERAL INFORMATION (Cont )

2511 The completed test may be approved with test exceptions
outstanding

] Check applicable space on Test Execution Sheet to
show that this procedure has been performed with
exceptions recorded, part or all of which are
presently outstanding, unresolved

° Appropriate individual Test Performers will sign and
date the Test Execution Sheet in the spaces provided

) Distribute requisite copies as directed by the client

° Send the Master Copy of the completed Acceptance Test
Procedure to the client

. A11 outstanding exceptions shall be added to project
punchlist

3 0 PRECAUTIONS AND LIMITATIONS
3 1 PERSONNEL SAFETY

311 Individuals shall carry out their assigned work in a safe
manner to protect themselves, others, and the equipment
from undue hazards and to prevent damage to property and

- environment

312 Test Director shall assure the safety of all activities
within their areas to prevent injury, property damage, or
interruption of operation

313 Any hazard i1dentified during the performance of the
procedure shall be reported to the Test Director
IMMEDIATELY

314 A daily pre-job safety briefing will be held with all test
participants and documented in the Pre-Job Safety form
(JSA or Pre Job Safety form)

315 Performance of test activities shall always include safety
and health aspects as delineated in the Operations Manuals
and as directed by the Test Director

Rp-5681, Rew O
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3 2 RADIATION AND CONTAMINATION CONTROL

321 When performed without a work package, this procedure 1s
Timited to radiological areas and work activities
permitted by a general radiation work permt

322 When work 1s performed in or when work will result in a
high contamination, high radiation, or an airborne
radioactive area, then an approved Job Control System work
package must be developed which is reviewed by
Radiological Control per the ALARA procedure HNF-IP-0842,
Volume VII, Section 11

4 0 PREREQUISITES
4 1 SPECIAL TOOLS, EQUIPMENT, AND SUPPLIES

411 T?e following supplies shall be available at the test
site

PROVIDED

° Ultrasonic Interface Level Analyzer Assembly

. Operator personal computer and Monitor

° Computer Cable from personal computer to Analyzer
° Software program

PROCY

* Signal cable (temporary) from terminal box to transceiver,
length as required

. Terminal box, reference Figure 1

. Test tank, minimum length 6 feet

To Be st Facilit

° Miscellaneous items for Ultrasonic Interface Level
Analyzer assembly set up and electrical/instrument
connections

4 2 PERFORMANCE DOCUMENTS

The following procedures may be needed to perform this proceda§8

Syl Re0 ©
A3~ (¢

) Vendor Information manuals




4 3 CONDITIONS AND ACTIONS

The following conditions must be met before this Acceptance Test
Procedure (ATP) may commence

NOTE-- A1l signators on this procedure shall document their
signature on Procedure Signature Sheet

431 A1l field testing and inspection of the system or portions
of the system to be tested has been completed

Test Engineér Sig ate

Test Engineer Print Name

432 A pre-job briefing has been held, and all participants
have been thoroughly briefed on job safety, hazards, and
their responsibilities before performing this Acceptance
Test Procedure

\4 Qo 12]17[44

Tesft| Director Signature " Date

JE Andreuss

Test Director Print Name

433 Test Director VERIFY Section 4 0 has been COMPLETED by
SIGNING below

héa,,ﬂﬂ/ 12/

TesQ}Dlrector Signature ate

SE Awlr.w/s

Test Director Print Name




5 0 PROCEDURE

NOTE - Thys procedure shall be performed for each of the three
Ultrasonic Interface Level Analyzer instrument assemblies This
Procedure may be copied for use for each Ultrasonic Interface
Level Analyzer assembly

5 1 Test Set Up

v 511 RECORD the unique Ultrasonic Interface Level Analyzer
assembly number below

Assembly No __ \MJ5T - LN~ 705( Riser 13 A)
512 ASSEMBLE test equipment as follows (See figure 1)

5121 INSTALL Ultrasonic Interface Level Analyzer assembly
and test tank at test location

512 2 ENSURE power source to analyzer is on

5123 [ENSURE signal cable wires from temporary terminal box
to transceiver are connected per Figure 1

5124 ENSURE computer cable from analyzer to personal
computer is connected

N N K l\ l\

5125 ENSURE the Royce Tank Profile software program has
been installed on the personal computer

NOTE - In the following step a minimum of 6 feet of Tiquid
SHALL be between the sensor and the test container
wall The entire sensor SHALL be submerged A
temporary wall may be inserted to determine the
accuracy of distance readings

5126 ENSURE tank is filled with water
5127

NN

VERIFY by signing below test set-up, section 5 1 has
e

completed
12-/7-99

gnature Date

/ erner
QC Prant Name

Jia Al 12/17 fos

Te§ﬂjbirector Signature " Date

JE Aafrews ROP-56%1, Reo O

Test Director Print Name

A3 19
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5 2 Ultrasonic Interface Level Analyzer CONFIGURATION AND

TESTING

NOTE-~ The following settings are required to be made 1n the
Ultrasonic Interface Level Analyzer enclosure for correct
operation

NOTE - When the unit 1s turned on for the first time, it wall be

in the alarm condition A message will appear on the
graphic panel that explains that the unit will not operate
until the tank depth has been programmed (If the unit
does not give this error message, it means a non-zero tank
depth value has already been stored In this case, only
the RUN 1ight w11] light on the front panel )

v//s 21 ENSURE the power is "ON"

522 PRESS the "PGM" key to enter the analyzer "program™ mode
of operation The unit should display a HELP screen

NOTE - For purposes of testing the installation, temporary
program parameters will be entered to allow verification
of connections

V/ls 23 PRESS the "NEXT PAGE" key to bring up the "DISPLAY FORMAT"
help screen

v 524 PUSH the UP arrow key to select a value of 3 to display
the depth of clear water in feet

s 525 PRESS the "NEXT PAGE" key again to bring up the "ECHO
PROFILE UPDATE RATE" screen

V/'S 26 PUSH the applicable arrow keys to select a value of 4 to
have the Ultrasonic Interface Level Analyzer average a
minutes worth of tank profiles

\///g 27 PRESS the NEXT PAGE key to bring up the "INTERFACE LEVEL
AVERAGING CYCLES" screen

b//5 28 PUSH the applicable arrow keys to select a value of 5 to
average 5 profile groups

v/ 529 PRESS the PREV PAGE key to scroll back to the “"TANK DEPTH"
screen

RP-SEp)  Reo O
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5 2 Ultrasomic Interface Level Analyzer CONFIGURATION AND
TESTING (Cont)

NOTE -  For the purpose of this section "TANK DEPTH" refers to the
distance between the sensor and the § F a1

test vessel The "Bottom" of the tank may be
wall of the test vessel

~// 52 11 ENTER a temporary tank depth 3

1s at least two feet deeper than tank
depth (length)
RECORD—the—below-
FankDepth— fee
NOTE - After the following step, the display will go blank for a

minute or so while the unit attempts to adjust transmitter
power to the condition of the test tank After this delay,
an "echo profile” graph will appear in the LCD display

The numbers along the side of the graph indicate the depth
in feet from the top of the tank At each depth, the
magnitude of the graph indicates the strength of the echo
energy that is returning from that spot on the tank At
the very bottom of the graph, the unit will display a
message to indicate the transmitter power (GAIN) that 1s
being used to create this graph

\// 52 12 PRESS the RUN key

NOTE - The graph should show an obvious bump other than the bump
on the top The bump on the very top is ignored in the
next step

v 5213  VERIFY there is at least one obvious bump in the graph

Vi a A 1217 [11

Tégt Director Signature ‘Date
JE-AAJfCoJf

Test Director Print Name

RPP-SE%\ Reo O
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5 2 Ultrasonic Interface Level Analyzer CONFIGURATION AND
TESTING (Cont)

NOTE -

V52 14
/5215

__gCTS 2 16

_;{C 5217

sz: b2 18
_.\AZI!?

Analyzer measurement
e —— XYk D

In the next step the tank bottom should appear as a sharp
peak 1n the graph at some reading above zero, depending on

the value used in step 5 2 11

EXAMINE the graph to see if the position of the

tank bottom is apparent

ENTER the exact tank bottom position shown on the graph to

the nearest tenth of a foot

Tank Bottom Position é

|

feet

CALCULATE the accuracy of Ultrasonic Interface Level
vatie—from—S5—2-10—52-14

YERIFY accuracy is within +/- 0 3 feet

4

tz/x? [4g

Test Pirector Signature
3E Andreos

Test Director Print Name

Date

RECORD the transmitter power (Gain) used to create the

graph UA
VERIFY Gain is less than 5

4 dod—

2174

Test/Director Signature

JE Andrecos

Test Director Print Name

Date

R-5631, Rev O
A% -2




5 2 Ultrasonic Interface Level Analyzer CONFIGURATION AND
TESTING (Cont)

/ 52 20

NOTE -
vV 5221

v 5222

VERIFY that the graphical profile readings and—numericat
are displayed at the Ultrasonic Interface
Level Analyzer personal computer monitor

Vi ded

6F Director Signature ate

JE AAAfEW5

Test Director Print Name

The Test Sections of this procedure may be copied to
perform the following step as many times as necessary

REPEAT testing sectigns per Test Director for each URSILLA
sensing unit to be tgsted

VERIFY that Testing, s COMPLETE by SIGNING below

[ 2~/ 7-FF

Date

QC Signature

/ﬂ A A)P}-ﬁ@l/

QC Print Name

biad 12/17/1¢

Iy%t Director Signature Date

Andrecss
Test Director Print Name

Rep-5eal | R ©
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FIGURE 1
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ACCEPTANCE TEST PROCEDURE PERFORMANCE LOG

This page may be reproduced as necessary Page of
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ACCEPTANCE TEST PROCEDURE EXCEPTION LOG

Thi1s page may be reproduced as necessary Page
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ACCEPTANCE TEST PROCEDURE EXCEPTION RECORD

This page may be reproduced as necessary Page

of

ATP Step Numser

ATP Excerrion Los#

Descriprion oF Exception

Name / Orcanszation Of INITIATOR

/Birs of EXcepTION

Resorution oF Exceprion

Dave oF Resoturion

Test Direcror SicnaT(RE

Date

Tesy ENGIREER” S1GNATURE

Dare

QuaLpry ASSURANCE SIGNATURE

Date

RUP-5C8l , ReuD

A%-2(




PROCEDURE SIGNATURE SHEET

PRINT NAME SIGNATURE

INITIALS

JE Andredds A4 @%k
/Z>an. Y¥; (2L4¢%¥L__ f /s M <T¥fLézi—_—47
/U \)”JA)PVHPV(QF) _’i\ﬂﬁl‘\wﬂ'_

2 —D)KF/’MAQ ’@,.,L_.._—-

RRP-SCH Rew O
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PROCEDURE HISTORY SIGNATURE SHEET

Last Full Revision A-0
Release Date 11/22/99
USQ Screening Number TF-99-0899 REY O

I% Aggroval Designator sg -
0

Current Modification A-
USQ Screening Number TF-99-0899 REV 0
\ Approval Designator $Q
PCA Incorporated N/A

| POSITION/ORG DELEGATE DATE

LNCO/OPS

QAE/QA
Shift Manager

Acceptance Review

|
|
%
|
%
|
|

._4 Dayid A_Selle 123/9
Justification MNew equipment pre installation testing

Summary of Changes New Procedure

P\W-S(fb\ | Rev O

Av- 28




Last Full Revision A-0
Release Date 11/22/99

USQ Screening Number TF-89-083%9 REV O
Approval Designator 5Q

Current Modification A-1
USQ Screening Number TF-38-1201 REV 1
Approval Designator N/A

PCA Incorporated ETF-QQ-Zﬂzgf

- -

POSITION/ORG DELEGATE DATE
LNCO/0PS E.R. Caraway 12/16/99
Shift Manager J.E. Andrews 12/16/99
Cog Eng Dan Reberger 12/16/99
Acceptance Review David W.VanDyke 12/16/99
Approval Authority  _J.|

Justification Ops Request

Summary of Changes Word Changes on Page 17 & 18

RW—SG%\!@NC
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