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1.0 Introduction

On June 2 through June 10, 1998, the AY-102 Tank Densitometer Control and
Acquisition System was operationally tested per OTP-320-010 Revision A-0.- The test
was performed at the Department of Energy’s Hanford Site, 200 East Area, 241-AY
Tank Farm. The test validated the functionality of the Enraf 854 ATG Densitometer
Gauge and Enraf Control Panel software for use by project W-320, Waste Retrieval
Sluicing System (WRSS).

2.0 Description of Test

The purpose of the test procedure was two fold: (1) to verify the functionality of
the Enraf 854 ATG as a Densitometer; and (2) to verify the functionality of the Enraf
Control Panel Software density acquisition routines. The densitometer was previously
acceptance tested per HNF-SD-WM-ATP-077. The software was previously
acceptance tested per HNF-1991.

2.1 Criteria

The following criteria were used to determine whether the density acquisition
system passed or failed the test.

2.1.1 Pass.

. The gauge responds correctly (as described in vendor documentation, Ref. 1) to
all commands sent through the program.

. If gauge related error codes are encountered, they may be cleared either through
the Portable Enraf Terminal (PET) or the program. However, the program, while
running, must provide some indication of all the gauges’ related errors

encountered.

. Each flush nozzle on the flushing spool yields a minimum of 1.3 gpm of flow at 80
psig or greater. ’

. The program successfully instructs the gauge to obtain a tank sediment level.

. The program successfully instructs the gauge to obtain a single-point densnty
measurement.
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. The program successfully instructs the gauge to obtain a multi-point density
measurement. _ :
. The program successfully creates a text file containing the density data and
assists the user in copying this file to floppy disk.
2.1.2 Fail.
. If any of the pass criteria are not met and cannot be immediately resolved.
. If the system crashes for reasons that are clearly related to program performance

and cannot be immediately resolved.

3.0 Test Method and Test Equipment

The Enraf gauge was installed on tank 241-AY-102 riser 15E. The gauge was
connected to an Enraf 858 Computer Interface Unit (CIU) located in 241-AY-801. A
density displacer was used. The software was installed on a computer workstation with
the following relevant specifications.

Make & Model: AST Ascentia M Series
"CPU: Pentium 133MHz

Memory: 32 MegaByte

Harddrive: 1.5 GigaByte

Graphics Adapter: Cirrus Logic 755X PC| 1.30A
- Graphics Memory: 2MB

Monitor: 800x600 LCD (Laptop)

Display Setting: 16bit color, 800x600

Operating system: Microsoft Windows 95 ver 4.00.950.B

Serial Number: 088100774164

Gov. Property Num: WC63269

Visual Basic 5.0 was also loaded on this workstation in order to facilitate rapid
turn-around of software revisions. A new executable was created for each revision and
copied directly into the installed application directory.
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The workstation was physically located in the 241-AY-801 building. The
workstation was placed on a table near the Data Acquisition System (DAS) cabinet
where the CIU was installed. The workstation was connected to the CIU via RS-232C
cable. The CIU address was set to “0"; and the baud rate setting was 1200 (see
Exception 1). The gauge address was set to “00".

A flush hose equipped with a calibrated pressure gauge was used to connect to
each flush nozzle. Since a calibrated flow rate meter was not available, flow rate was
calculated using flow totalizer readings and a stop watch.

4.0 Test Results
41 Discussion of Test Results

A reproduction of the master control copy of the operational test procedure is
found in Appendix A. The data sheets containing all data taken are included as a part
of Attachment A. Related calculations are found in Appendix B. The work instruction
with sign-offs and data entries for follow up work request 2E-98-1244 is found in
Appendix C.

On June 2, 1998, the operational test was started. The workstation was set up
with only one exception (see Exception 1). The flush spool was successfully tested with
all nozzles flowing at 1.3 gpm or greater at a pressure of 120 psig. On June 8, a
sediment check was attempted and obtained with one exception (see Exception 3).
That same day, a single-point density measurement was obtained at the 280-inch level.
However, the density value returned from the gauge was approximately .93 g/em® which
was somewhat lower than expected (see Exception 5). A multi-point density
profile measurement was then attempted. But given the start level and sediment level
required by the procedure, the program calculated a very large (though correct) number
of measurements (23) to be obtained. Since an inordinate amount of time would be
required to obtain 23 density measurements, the multi-point density profile
measurement was then aborted until some minor programming errors could be fixed
and new start level and sediment level could be determined for the- multi-point density
profile (see Exception 4).

On June 10, 1998 a multi-point density profile was obtained. The system
operated without incident, However, density values were also lower than expected (see
Exception 8).
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On July 2, 1998, the volume of a new density displacer was measured in the .
shop using two methods in addition to the vendor’s stated displacer volume. The
displacer volume is engraved on the displacer. The vendor’s stated displacer volume
and measurements by the two methods to a precision of 0.1 cm® were within + 0.5 cm®,
On July 3, the new displacer was installed. New density measurements were then
obtained on July 6 which were within the expected range. As shown in section B.3 in
appendix B, the measured densities on June 10, 1998 and July 2, 1998 can be justified.

4.2  Discussion of Test Exceptions
421 Exception 1

During the setup of the workstation and connection to the CIU, it was found that
communication could not be achieved to the gauge when trying to function at 2400
baud. Vendor documentation was reviewed to determine the problem. No solution tried
was effective. Since communication at 2400 baud was not a requirement, it was
decided to set up the system for 1200 baud, which worked fine.

4.2.2 Exception 2

The program would not allow a displacer to be raised upward. It directed the
user to affect the operation using the PET. Since raising of the displacer with the
program was not a specific requirement, the PET was used as directed by the program.
However, it was found later that the program code was intentionally written to require
the use of the PET when the displacer was within 6 inches of the adapter flange (to
protect the gauge force transducer). However, an error was found in the logic of the
code. The error resulted in the requirement that the PET be used during any “raise”
command. The code was revised and now works as intended.

4.2.3 Exception 3

When trying to perform a sediment check, the gauge display on the program, the
PET and the gauge showed "### ## (pound signs) after the level value instead of “1!!
111” (exclamation points) or “in INN". Since the program is controlled by the “in INN”
character string to tell when the sediment level is reached, the program went into an
infinite loop. The Test Engineer had to decide when the sediment had been reached
as evidenced by the unchanging level readings. The Test Engineer determined that the
“WM” item in the gauge needed to be changed from "ANNN” to “AANN”, which would
“approve” the gauge for sediment level use.

The parameter was changed as described and the test was resumed. A quick

6
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check was made by entering command 2 to verify that pound symbols did not appear. ‘
The test was then resumed.

4.2.4 Exception 4

The system attempted a multi-point density profile without problems until it was
noted that the second data point was obtained at a tank level equivalent to twice the
interval below the first. The third and forth measurements were obtained at correct
intervals. Also, the way the procedure was written, the system was going to attempt 23
data points which would require 69 minutes or more. The Test Engineer ordered an
Abort.

The Test Engineer then troubleshooted and modified the program code to correct
the double-interval problem. It was also decided to lower the start level to 89 inches,
and raise the sediment level entry to 17 inches. This would yield 6 data points, reducing
the time of the participants spent in the field by 51 minutes. The Test Engineer
determined that 6 data points were sufficient to verify system operability.

4.2.5 Exception 5

During the original run of section 5.7, the Test Engineer noted that the specific
gravity measurements were coming in too low (~.930). In order to gather
troubleshooting information, the Test Engineer provided a set of steps to perform to
obtain a displacer weight submerged in the liquid. This weight turned out to be 113
grams. It was agreed to continue testing, since the remaining test would verify
operability of the workstation/gauge system regardless of the readings obtained by the
gauge. It was believed that the problem with the specific gravity readings resided with
the gauge and displacer setup parameters. The procedure was changed by a Process
Change Authorization (PCA) to reflect the additional steps.

The 113-gram value was taken back to the office, along with the 242-gram free
displacer weight. Given an expected specific gravity of 1.03, the calculated volume of
the displacer should have been about 125 cm® as opposed to 140, which was originally
entered into the gauge.

Additional information was requested from the vendor, including the actual
equation used by the gauge to calculate density values. The equation (see Appendix B)
revealed that the wire weight and submerged wire volume were included. This
information was significant in that the wire material installed in Hanford gauges is
80%-Platinum-20%-Iridium which is approximately three times heavier than stainless
steel wire. The wire weight values shipped with the gauges are the default stainless
steel values. Calculations showed that if input correctly, the wire weight values for the

7
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80%-platinum-20%-iridium wire would bring the density readings closer to the expected
values. The 80%-platinum-20%-iridium wire is standard wire that is used in all Enraf
level gauges at Hanford.

On July 3, 1998, a new displacer was installed after being carefully calibrated in
the shop. On July 6, 1998, correct volume and wire weight values were entered into the
gauge. A density reading was then obtained at the 280-inch level. The resulting
measurement was 1039 Kg/m® which was within the range expected.

4.2.6 Exception 6

A number of typographical errors were found in the data sheet. Also, specific
gravities were requested to be recorded when density values were actually needed and
vice versa, The procedure was revised by a PCA to correct the errors.

427 Exception7

Exceptions were not filled out in the field, but marked up directly on the
procedure and agreed to by all participants. This was done to minimize time in the field
(ALARA concerns). The exceptions were written up immediately at the conclusion of
testing. A PCA was prepared and approved.

4.2.8 Exception 8

As indicated in exception 5, the densities were coming in too low. This issue is
being handled as its own exception due to the seriousness of the problem.

A work package (2E-98-1244) was prepared to replace the displacer currently
installed on the gauge with a carefully “calibrated” displacer. As mentioned in Exception
5, a new displacer was calibrated per this work package and installed. A field
acceptance was performed as described in the work instructions of the package (See
Appendix C).

The densitometer is now performing within specifications.
429 Exception 9

A’rstep 5.7.24, the R9 value was not exactly equal to the last density recorded in
the density log file. This is acceptable, since the R9 value should NOT be expected to

be exactly equal to said value. The last value is, in fact, an average of RO through RS,
which may or may not be equivalent to R9 itself.
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5.0 Conclusions and Recommendations

The results of the Operational Test Procedure show that the density acquisition
system consisting of the Enraf Control Panel Software program and the Enraf 854
Densitometer functions as intended. The system is acceptable for use with Enraf 854
Advanced Technology Gauges and Enraf 858 Computer Interface Units. Specific
recommendations have arisen from the testing which, if implemented, will greatly
enhance and ensure the accuracy of the densitometer gauge.

5.4  Calibrate Density Displacers Prior to Installation

The accuracy of any given density measurement is highly dependent on the
accuracy of the volume measurement of the displacer. As the displacer is continually
dipped into the liquid to obtain a density or sludge measurement, waste will accumulate
on the displacer. As enough waste builds up to affect the apparent volume, readings
will become less accurate. Upon replacement of a den5|ty displacer, the tagged volume
of the displacer will need to be verified to within 0.5 cm®. An error analysis was
performed in section B.3. For a density error of 5 Kg/m?®, the maximum allowed
displacer volume error was found to be 0.7 cm? for waste fluid with a specific gravity of
1.0. Review of the numerical calculation reveals that as the specific gravity increases
the tolerance value decreases.

© 5.2  Find a Permanent Location for the Workstation

The computer workstation had to be set up by opening the DAS and CiU cabinet
doors. The doors had to remain open to accommodate the RS-232C cable connection.
Over time, this may jeopardize the integrity of the data obtained through the DAS and/or
CIU through repeated setup and tear down of the workstation.

5.3 Wash Density Displacers and Wire Frequently

The wire was observed to accumulate waste product during the test. Since the
internal electronics account for wire volume in the density calculation, waste build-up on
the wire may effect the accuracy of the readings. Waste accumulation on the displacer
will effect readings in the same manner. Waste accumulation will also increase dose
rates at the gauge’s drum housing, which further complicates gauge maintenance
activities.

5.4 Do Not Use a New Density Displacer Greater than 250 grams in weight.

While preparing to perform work package 2E-98-1244, it was discovered that the
closer in weight a displacer is to 300 grams, the greater the error in weight

9
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measurement. For example, a displacer actually weighing 291 grams was found to
have a level gauge measured weight of 287 grams. Such a weight difference can
significantly affect density measurement. In this case, the specific gravity of water at
standard temperature and pressure would come in at .971 if the 287 gram value was
used for the displacer free weight (as opposed to .998).

The vendor was contacted regarding this issue. They pointed out that our force
transducer calibrations are performed within the range of 25 grams to 250 grams.
Force transducer accuracy would falter outside of this range. This places a maximum
limit on tank waste specific gravity to be approximately 1.7 depending on displacer
volume. The maximum specific gravity limit of 1.7 is derived by dividing 225 grams, the
maximum weight difference, by 135 cm?, the nominal displacer volume, and dividing by
reference density (1 gram/cm?®).

Although the weight of a new displacer should be less than 250 grams, it is
acceptable to allow the weight to increase to 255 grams as waste accumulates on the
displacer. This is provided the actual weight is always entered into the gauge’s “DW"
parameter. Numerical calculations were made in section B.6 on three cases where
waste accumulates on the displacer. Analysis of these calculations show that if the
gauges “DW"” is reprogrammed the density error is less than 1%.

5.5  Enter Wire Weight Value into Gauge WW Item

Calculations per Appendix B indicate that the wire weight value, which defaults to
that of 316 stainless steel, can significantly affect density readings. A wire weight value
of 0.69 should be entered into the WW item in the gauge software. The
80%-platinum-20%-iridium wire is the standard wire used for all Enraf level gauges used
at Hanford. The original Enraf level gauges were installed with stainless steel wire until
a wire broke due to chloride induced cracks in the wire. Most of the risers where Enraf
level gauges are now installed have polyvinyl chloride liners. These liners release small
amounts of chlorine gas when they are irradiated from the tank waste.

6.0 References

(1) Instruction Manual Series 854 ATG Level Gauge, Enraf Inc., Part No. 4416.220,
Version 2.2 (See CV-31560, vendor information file).

(2) Instruction Manual 854 ATG Density Software Package, Enraf Inc., Part No.
0000.564.4416.221-40, Version 1.0 (See CV-31560, vendor information file).
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System Requirements for Enraf Control Panel Software, Lockheed Martin

Hanford Corporation, HNF-1569, dated February 25, 1998.

PCA ETF-98-354, June 3, 1998 [PCA changed revision of OTP-320-010 from
A-0 to A-1, and replaced pages 15, 33, and 42 in OTP-320-010.]

PCA ETF-98-385, June 24, 1998 [PCA changed revision of OTP-320-010 from
A-1 to A-2, and replaced pages 10, 16, 17, 20, 25, 31, 33, 44]
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1.0

2.0

1.1

1.2

2.1

PURPOSE AND SCOPE
PURPOSE

This procedure provides instructions for operational testing of the
W-320-Enraf Advanced Technology Gauge Densitometer, Communications
Interface Unit, and Enraf Control Panel software functions as
designed. Testing is expected to take one week to complete.

SCOPE - -

This procedure involves the W-320 Enraf Densitometer system.
Instructions are provided to verify correct operation of the Tevel
and density data acquisition system. Operationz] testing will
verify that the hardware and- software function according to intent.

The following items will be tested for operation {reference
Figure 1): - R

e W-320 Eﬁraf_Series 854 Advanced Technology Gauge with
density opticn installed. - Co

e 1-320 inraf Series 858 Communication Interface Unit

° ¥-320 ghiraf control Panel software and interconnecting
cables, running on a Windows95/NT workstation. :

INFORMATION
TERMS AND DEFINlTI_ONS-

2.1.1 ECP - Enraf Control Panel
2.1.2 PET - Eér‘table Enraf Terminal
2.1.3  CIU - Control Interface Unit

2.1.4 DST - Double~Shell Tank

2.1.5 gauge - refers to Enraf densitometer u der test throughout
this procedure. ’
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2.2 RESPONSIBILITIEé

2.2.1 Test EngineéA:
o providér technical support during testing.
. }rovides:programming support during testing.
° Revie@s test documents to validate acceptance.
® Pécords.uquipment sta.ts and dat: per this procedure.

e . Rivords data exceptions and-other rotes as required
on the 0P data sheefs.

- Prepares pos@»testing documents.
2.2.2 Craft.ifWRS ﬁ.inténarce aad/or Constrﬁction Forces):
g Ce PnbVEdev3$sisfance during OTP testing.
e pogvide equipment for performance of this‘OTP.'

2.2.3.  Health #hysiss Technician: .

 Purforat radiclogicalsamiitoring -

2.2.4 Qua]iﬁyﬁﬁbhtip1 Ihspectbr;“

. Reviews roecorded test data for-accuracy and i
comp’eleness at complztien of test. -
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c : for ovarall contro) of the testing
d change record authorization for this OTP.

211 réquired data are coi]écted.

. of testing.

“snd practices. -

nent§ and Technical
Rs/0SDs) during

: o . E-iures raview and approval of all modifications to
o test procedures ave complated pr or to return to
: testing .

abaormal;*f

. Conducts pfetestwbriefings; as required.
E ' . SLhedales/reccheuu]es tests, as rcqu1red
© Conqucrs pre- JOb systvﬂ wa]kdcuns.

° Rcv1€ws te,t oocuments to v:]ldate acceptance

° Verifies a11 test 1nstrumentat1o* is within current

ca?ibrat1on LYC]E.

2.2.6 OperaLlons ('COs)

. PerForns f]ush.ng of Enraf d1sp1«cer and wire.

. Records test data, as required.
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. T0-020- 420 Clean LIT Tapes, Plummets and )vsplacers, Replace

v . FIC/Robertshﬂw Tapes and Plummats =
o . Lometer Memqag1ca]‘fnsthfi§iion
= ° ‘ ,
o Instructiéz ojogy Gauges Tevel

gauge, Part' ™

5.220, ¥ rsmr} z 2, ENRi4 - B.V., The
Netherland : ] .

Techﬂo]dgy Gauges Servo

e Installati
; Viisicn 1.0, ENRAF B.V.,

Povered Tz
The Nether

854 Advanced T+ &hac ‘auges density
fart No. 564.641¢ 221-40, Version 1.0, CNRAF

. Instructi
software p

B.V., The
° Instrac :lnai Iart
Me.. 4416 er]a :ds:
. Instriiction’ Ser}»;.“Sh Ccrm(n1c¢L14n> Inuerface Unit, =~ - - }

Part No. 4416 . ENRAF B.V::PTna:Netherlands

2.4.1.1 Chéhgé‘qontro1 sha]l:be in accorzance with
PNF—IP-08~2 - .

and implement
to the Enraf

on tle soot rhe\oes/
Ceatrol Punel- Software, s requi during testing.
°~ftwaye changes shall net constiiute a procecure

wge.  All-suftware chihged sk417 be ducumentud as -

 EXCH PFIUN per Section 2.4.2.
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6" docurient unexpected
iar , not to’

a sequential
._!. 9TP-320- 310

“ception Report,
1 disposition each

all alarias expected as a

2.4.3.1
: '¢f. testing and piovides instructions for
. ing to those a'armé :
2.4.3.2 2 ‘ shall be used when -
" occur during
2.4.3.3 testing shall be-

Yudged;as test xcép(1ona aqd evd uated by the Test
D1rector for eFfect on the ‘testl"

2.4.4 i ost: Birector and 1esl Enginear for ‘additioral
instructica: if changing plant conditi. vs affect testing
., or de1=ys z(teri test .don *1on past eund of tle (testlng)
shift. - ;
2.4.5 If duriry perfarmance of ‘taiscorocedue, any of the

fa]loawng ‘canditions are fourd, IMME“A1FLY not1fy the
dSSlg:ed Test P:recto and Tehe Enginser:
i M

X

L A;y equi;
Fqlr-].:ent of fUrc-roﬂa‘ requlr

.vnt.ma.Fur iion which cei-Jd prevent
ts. '

° Personn | errovr & ,)n ecu‘a] wadequac) which cou'(d
p)gvenf {ifillment of procedural rcqu1rements

° 'Ary otner unexperbed aroma11es

Test )1ruccor SQ&" assess the LfFeCL on'tbe plant.and the
test and.dirs.t- either contin:acion cf tie test in. the
same ?eutioﬂ' nroceed*n] fo arntaer attahment or section
of the-“est, or su‘eeh51Jn ‘of the test plr step 2.4.10 and
es*abl >11n' a ;A.e ccnd rlon for e4u. .
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2.4.6 its, HNF-1P-0842,
2.4.7 dur ng performance
“ e data, with the
= 2XC h> following
Yegi
o ‘ycla as evidanced
- -]
bt [
2.4.8 -ents shal: be,
: ig deviue ’
2.4.9

hi¢ prie. xuve) Lnrovghout
nrocedice ]

ormance of th

ife cendition. All

anted on

- led for any reason

; rwr b Test Director
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3.0

RECORDS

The performance f"op'v of: tie (,,u tionai te<t Pr.,edure and all
completed attachmerts s*ail be filed as a permanent test record
(Operational Test Repov‘t) )

' PRECAUTIONS AND LIMITATIONS

3.1

3.2

3.3

PERSONNEL . SAFET

NONE

RADIATION A‘\'D CC*NTA'V!INATION CONTROL

3.2.1 lacer‘ ‘that has been submerged in the tank
in excessivé radiation eyposure when the
YaLh‘_‘S ok bal s ovalve !
3.2.2 511 be reviewed by

«+d Technical
<ol ViI,

K Sed i

ENV!RONMEN fAL COMPLIAN(‘F

NONE.

Qi




3.4 LIMITS

3.4.1

3.4.2
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ATl pﬂrtiohs 6f the test sha 11 te cowvletod before the
system'is ei?her acoepted oy veduute\

A1l eIeutr]cel and mechanical apparatus shall be operated
as des1gned

ACCEPTANCE CRITERIA.

©3.4.3

This 0perat1ona1 Test Procedure will be considered
successfu] if all the following cr1ter1a are met:

3.4.3.1 Norkstat1on(ComQute

° Boots up: to W1ndow595/NT
° Communicates .to Advanced Techno]ogy Gauges via
rowmumcatwn Inter‘aue Untt us:., ENRAF Control

bzta1|_ kxnk dens1t/ ]Ft“rfuhe p.uf11es

Obtains single point density measurement
Outputs density data to text f11e
Obtains sediment level.

® ® 6 o

3.433.2 AdVanced_Techno1oqv Gauge (Fnraf)

‘e ?esponds'with an error code = 000 or 0000 (indicating

no- problems) for XPU and SPU of Advanced Technology
Gauge .

° Reports an Il surface Tevel within 1 5 inches of
acrepted waste 1eve1

. Repurrs dens1ty for unmlved SUpernatant between
0.98 ant 1.1 spécific gravity (spG).

3.4.3.3 Rinse Spool Assembly Spray Nozzle

. Flow through each spray nozzle is 1.3 Gallons per
minute or greater when 80 psi (minimum) is applied.




)

4.0
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3.4 LIMITS (Cont.).

4.1

4.2

3.4.4

3.4.5

Indicatds Guality Control (QC) hold points. When each
hold point is reached, no further steps are to be
performed until a QC representative has signed off
required step(s).

Indicates Health Physics (HP) hold points. When each hold
point is reached, no further steps are to be performed
until an HP representative has signed off required
step(s).

PREREQUISITES |
SPECIAL TOOLS, ‘édl;i:?wkv_em; ANE SUPPLIES

The following supb]iés

idy be rieedea to perform this procedure:

Portable Enraf Terminal (PET), Model Number 847

3.5 inch data diskette(s)

Hose to fit rinse spool assembly flush connections to tank farm
water supply . . . .. .

Pressure gauge (watér).capable of indicating 80 to 100 psi with
an accuracy of £ 5 psi.- . : .

Fiow meter capable of indicating I to 2 gpm with an accuracy of
+ 0.1 GPM

- Fittings, as needed to connect hose; pressure gauge, and flow

meter to tank farm water source. This will include a 1/4" male -
to 3/8" femxle quick-disconnact adapter for connecting the

flush rig to eack individual spray‘nozzla -

Stop watch L B

Routine Liquid Level Flush Data Sheet (T0-¢20-420)

Desktop/Laptop computer, IBM Compatible, 486/66/16MB RAM

(minimum) vunning Windows95/NT with a minimum 1.0GB Harddrive

and Enraf Control Panel software pre-installed as provided by

the Test Engineer.

PHWORMANCEDOCUMENTS

6-TF-125, Enraf Series 854 Maintenance and Calibration
T0-020-420, Clean LIT Tapes, Plummets and Displacers; Replace
FIC/Robertshaw Tapes. and PTummets :

T0-040-540, Water Surveillance. and Usage




Page A-13
HNF-2965 REV 0

4.3 CONDITIONS AND ACTIONS

NOTE
4.3.1

- 4.3.2
4.3.3

4.3.4

4.3.5

4.3.6

NOTE

4.3.7

Steps 4.3.1 through '4.3.9 may be performed. in any order.

CONDUCT a pretest briefing for all personnel involved in
the performance of this Operational Test Procedure.

. A daily pre- JOb br1ef1ng sha]] be performed by the Test

Director and documented in Attachment 1, OTP-320-010 Test
Log.

VERIFY Healih'ﬁhysics Technician support availability.

PERFORM a walkdown inspection of the work area for unusual
and/or hazardous conditions.

TEST DIRECTOR INITIALS/DATE: B / “/ Aa9g

ESTABLISH communication between control room and equipment

Tocatigns. ]
TEST DIRECTOR INITIALS/DATE é& [@ ?vz?ﬁ’/

ENSURE the official Operaflonnl Test ‘Procedure copy and
all other nho- oenpics to he ised aur}ig testxng are the
Tate:t <!p.&' d revision.

TEST DIRECTOR INITIALS/DATE: /5(7 - / 6/1/47

REVIEW Lock and Tag Logbook to verify all components are -
available for the test.

TEST DIRECTOR INITIALS/DATE: /<! ¢[2jas

Signature Log requirement is ongoing as new individuals
become invo]ved in the procedure

ENSURE all personne] to be involved with performance of
this procedure have comp]eted Attachment 3, 0TP-320-010
S1gna?ure Log ‘
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4.3 CONDITIONS AND ACTIONS (Cont.)

4.3.8  VERIFY a copy of the latest 6-TF-12k, “Enraf Series 854
Maintenance énd Calibration" data sheet(s) are on hand for.

TEST DIRECTOR INITIALS/DATE: @(é gé/a/%’

4.3.9 OBTAIN release from Operations management prior to
continuing this test.

TEST DIRECTOR INITIALS/DATE: Zg gz / /f &%5

the gauge.
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5.0

NOTE -

5.2

PROCEDURE

"RECORD" ir a step indicates that data and/or initials are to
be entered on Attachment 4, 0TP-320-010 Data Sheet when
conditions in the step are met. :

- Most Enraf Control Panel Program screens can be opened in more
than one way; usually through "selecting” menu items with the
ALT-x method, whi+e x 15 the urderiined menu letter by or by
"mouse clirking™ <he desired item. Either method may be used.

5.1 SET PRELIMINARY CONDITIONS

5.1.1
5.1.2
5.1.3
5.1.4

ENSURE gauge displacer is above isolation ball valve.
ENSURE isolation ball valve is CLOSED and SECURE.
ENSURE ;%Emer to computer is "OFF".

RECORD‘Séétion‘5.1 complete.

INITIALIZE WORKSTATION

5.2.1

5.2.2
NOTE -
5.2.3

5.2.4

ENSURE Swer. i Comsizication Interface Unit and. gauge: -
is OH. .

ENSURE pbwer to computer systein ON.
CASS/TMACS operator: 373-2618.

ENSURE workstation time is set to within £ 1 minute of
Tank Monitoring and Control System (TMACS) system time.

IF not, DOUBLE-CLICK the system clock on the Windows95
task bar AND USE the dialog window displayed to set the
time and da;e. . .

START Enraf C&ntro]‘Pane1 program.
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5.2 INITIALIZE WORKSTATION (Cont.)

NOTE -
5.2.5

5.2.6

5.2.7

The ECP baésword must be obtained from the Test Engineer.

WAIT until "ECP Logon" screen OPENS,
THEN: , ' :

ENTER the Operator's name in the "User Name" window.

ENTER the password provided by the Test Engineer in the
"Password" window. .

SELECT "ok"
VERIFY “Enraf Control Panel" screen OPENS.

RECGAD éectiux 5.2 compiare.
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5.3 CHECK COMMUNICATIONS AND GAUGE SETUP

5.3.1 SELECT "Setup" then "CIU Setub" from Enraf Control Panel.
5.3.2 VERIFY "CIU Setup" screen OPENS.
5.3.3 RECORD setup Forrect. :
5.3.4 VERIFY Setug parameters are cohfigurad per Table 1.
TABLE i - gAUGE SETUP PARAMETERS

PARAMETER s g ESIRED VALUE , v o= oK
. N T A
Baud rate - |easg /200 A .
Turn Around | sdo /
Scan Rate 208 . : : ) b//
PARAMETER | .. - VALUE - Per Test Engineer
CIU address RO
Gauge Address OO .
Comm Port _Z L
5.3.5 IF aﬁy barameters in Table 1 are incorrect, PLACE cursor

in associated text window AND
CHANéE'parameter. . .

5.3.6 WHEN all pérameters are corrvect.
THEN. SELECT ."0k".

5.3.7 RECORD géuge setup correct.

5.3.8 SELECT* "Setup"” then “Gauge Setup/Confiy." from Enraf
Control Panel.

NOTE -  Enraf Control Panel shows a progress bar as it polls the
gauge.
- 5.3.9 WAIT while program connects to gauge,

THEN VERTFY "Gauge Setup/Configuration" screen OPENS.
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5.3 CHECK COMMUNICATIONS AND GAUGE SETUP (Cont.)

FNOTE - Two-Tetter "code" (xx) associated with each parameter is
sent to gauge to change the respective parameter setting.

5.3.10 VERIFY gauge parameters are set correctly per Table 2.

TABLE 2 - GAUGE PARAMETERS -
PARAMETER DESIRED VALUE v/ = 0K

Level Dimension (LD) Inches ;//’ : P
Density Dimension’ (PI) Kg/m3 a XX K
Transmission 'slp.'ééd_' (1$)*  |2490.1200 ;fffs};;& e

Tank Top Lével (T7) 6-TF-125 Data Sheet /

Reference Level (RL) 6~TF-125 Data Sheet Va

SPU Error (ES)** 0000 . v/
XPU Error (EP)¥* 000 v

Density Scah Direction (SD) |Down y/ﬁ
Transmission’ Address.(TA)* |Same as CIU. Setup from
S Step 5.3.4 A

Level Type (DE) Innage Vi
Display Format (Di) ’ Level +.Gauge Status W/ ) -
*  Must be changed using.Portable Enraf Terminal (PET). i 5
*% Incorrect vaiue must be resolved by Instrument Tech.

ALK See p 330X 43 ~—~ f[08 jioo  densly 137
vaids o kg w3 .
et

5.3.11 CLOSE "Gauge p/Config" window.

5.3.12 IF any.parameters in Table 2 are incorrect, CHANGE
incorrect parameters as follows; OTHERWISE,

GO TO step 5.3.13.

NOTE -  "Operate Enraf" screen can also be opened by
selecting "Action" then "Operate Enraf".

5.3.12.1 SELECT "Send" from "Enraf Control Panel" screen.

5.3.12.2 VERIFY "Operate Enraf™ screen OPENS.

5.3.12.3 PLACE cursor in "Command Entry" window. .
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5.3 CHECK COMMUNICATIONS AND GAUGE SETUP (Cont.)

5.3.12.4 ENTER "W1=ENRAF1" AND SELECT "Send".

5.3.12.5 WHEN the "Service Level Command..." screen opens,
ENTER the password (obtained from the Test Director).

5.3.12.6 F[ﬁQE E: Sor in “Command Cntry" window.

5.3.12.7 ENTER “WP=ENRAF2" AND SELECT "Send".

5.3.12.8 WHEN the "Service Level Command..." screen opens,
ENTER the password (obtained from the Test Director).

5.3.12.9 ENTER desired parameter in "Command Entry" Window per
Table 3, AND SELECT "Send".

TABLE 3 ~ PARAMETER ENTRY FORMATS

commANs. | COMMAND FUNCTION
LD=I.___|SETS LEVEL UNITS 70 "INCHES"

_DI=K___|SETS DENSITY UNITS TO "K¢/m3"

$D=U SETS DENSITY SCAN DIRECTION TO "Up"

‘DE=1 SETS LEVEL TYPE TO “INNAGE"

DF=B __|SETS DISPLAY TO READ LEVEL AND GAUGE STATUS

RL=+XXXXX.XX‘5MA1L x IS NUMBER TO BE ENTERED.
ADD LEADING ZEROS IF NOT LISTED IN 6-TF-125 DATA

TT=4XXXXX. XX | SAME AS "RL" ABOVE
TI=ABxyz.D |ABxyz IS EQUIVALENT TO TANK NAME (AY102)

5.3.12.10 CHECK "Communication Record” window as follows:

A. IF response,inc1ﬁdesﬂ”&" (command accepted), GO TO
step 5.3.12.11.

NOTE -  Error message will also appear when command is
not accepted.

B. IF response includes *!v (command NOT accepted),
RESEND command AND o

60 TO step 5.3.12.10.D.
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5.3 CHECK COMMUNICATIONS AND GAUGE SETUP (Cont.)

C. IF response is three or less characters in length
{e.g., "1€0"} (error in communications), SELECT "L"
in "Enraf Control Panel" screen, AND
G0 TO step 5.3.12.10.D.

D. IF command is accepted ("&") on second attempt, GO TO
step 5.3.12.11; OTHERWISE,

G0 TO Section 5.9.

5.3.12.11 REPEAT Stéps 5.3.12.9 and 5.3.12.10 for each
paratietzr to be changed. .

5.3.12.12 ENTER “CX" AND SELECT "Send”.

NOTE - Gauge reinitialization is indicated by "I1" in line 2
of the gauge display and may take a minute or two to
appear.

5.3.12.13 WAIT until gauge reinitializes.
5.3.13 RECORD gauge.parameters correct.
5.3.14 SELECT. "UN" in "Operate Enraf" screen.

5.3.15 WAIT UNTIL gauge displacer moveés down to rest on isolation
ball valve (unless already there).

5.3.16 WAIT until "Gauge Disp]ay" window shiows "xxx.xx in INN®
(xxx.xx represents a level in inches).

NOTE -  When TG command is issued "Gauge Display” in "Enraf
' Control Panel" screen will show "TG" on second 1ine and
exclamation points next to Tevel reading (xxx.xx !! 1I1).
5.3.17 SELECT "TG" in "Operate Enraf" screen.

5.3.18 WAIT until “"Gauge Display" window shows "xxx.xx in INN"
(TG completed).

5.3.19 RECORD current "Gauge Display® window level reading,
THEN SELECT "CA" in "Operate Enraf" screen.

. Level Reading 80
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5.3 CHECK COMMUNICATIONS AND GAUGE SETUP (Cont.)

‘CAUTION

After selecting "CA" and ﬁﬁen iYes' to the NARNING; the disptacer should not
be permitted to raise all the way to the ENRAF adapter fiange before
performing step 5.3.21. This may cause serious errors within the gauge.

5.3.20 WHEN "WARNING: You are about to Raise the Displacer"
- * appears, SELECT "Yes".

5.3.21 WAIT no more than two seconds, SELECT "FR" in "Operate
Enraf* screen.

5.3.22 REQUEST Health Phys1cs Technician to monitor for increases
in dose rates

5.3.23 ENSU(E "Gaug‘ Dlsp]ay" w1rdow 1eve1 reading increases
(d1splacer raxsed)

5.3.24 RECORD Section 5.3 complete.

' ) . | 2 oy, '/74}‘
S 12y Easvre " You musT vst led..." mosp- /W/

,(/éaléw? %4/63{5 , .

K6 G2 74
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5.4 VERIFY RINSE $POCL ASSEMBLY FUNCTIONS

5.4.1 IF isolation ball vaive is CLOSED,
CGPEN AND SECURE isolaticn ball valve.

5.4.2 TEST rinse spool piece spray nozzles as follows:
5.4.2.1 IF using tank farm supply raw water, GO TO step
5.4.2.4.
5.4.2.2 OBTAIN truck with level 1nd1cat1ng transmitter flush
- tank OR tank on skid.

5.4.2.3 POSITION flush pump and tank as close as possible to
the dens1tometer

NOTE - Author1zqt1on for the addltlon oi flush water to
either an active or inactive tank must be obtained
from the Shift Manager. Operations supervisor's -
_ sjgnature is required in Section 4.3 of this ,,f//’_*_—\\““\\‘_
procedure and on the Data Sheet.

5.4.2.4 RECORD' the tank number and tank Tiquid level on the
Routine Liquid Level Flush Data Sheet from T0-020-420
AND CHECK the co]umn for ENRAF.

5.4.2.5 DiSCONN'CT one” of the existing densitometer hoses
from one of the three spray nozzles AND TAPE the hose
end.
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' 5.4 VERIFY RINSE SPOOL ASSEMBL'{ FUNCTIONS (Cont.)

[1ﬁ7€6 NOTE - The first connected nozzle shall be considered to be
SPRAY NOZZLE 1.

5.4.2.6 CONNECT the flush assembly (see Figure 2) to the opén
spray nozzle.

NOTE - Marking the spray nozzles is beneficial in keeping
track of which nozzles have been tested so that no
nozzle is is tested more than once.

5.4.2.7 MARK the spray nozzle using any convenient method
(e.g., marking pen, tape, cha1k, rag hanging over the
port, etc.).

5.4.2.8 START flush tank motor OR OPEN the raw water control
valve, as applicable.

5.4.2.9  ALLGW praessure to stabilize AND RZCORD pressurc on
0TP-320-010 Data Sheet.

5.4.2.10 RESET the stop watch.

NOTE -~ The stop watch needs to be started simultaneously
with the reading of the water meter.

5.4.2.11° REQUEST an operator to read the water meter reading
AND START the siop watch.

5.4.2.12 RECORD the water meter reading as the INITIAL water
‘14 meter reading oelow.

qﬁf}. 14(TIAL water reiding (Nozzle 1) 35758¢: 7 gallons
INITTAL water rnadmg (Nozzle 2)3579’4é gallons

INITIAL water readmg (Nozzle 3)%aﬂons‘3§¥gl“‘&h
= 35758/.F
NOTE -  The stop watch needs to be stopped s1mu1taneous1y 753, 8

with the reading of the water meter.

5.4.2.13 WHEN a minimum of 1 minute (60 seconds) has passed,
REQUEST an operator to read the water meter reading
AND STOP the stop watch.




S
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5.4 VERIFY RINSE SPOOL ASSEMBLY FUNCTIONS (Cont.)

5.4.2.14 RECORD the water meter reading as the FINAL water
meter reading below. .
35 786-F

FINAL water reading (Nozzle 1)
FINAL water reading (Nozzle 2) 25756 -ngaHons
&5

: 57
FINAL water reading (Nozzle 3{ allons

5.4.2:15 RECORD the time on the stop watchi~as the BLAPSED time
below. w

gallons

ELAPSED time (NozL le 1) @0 _ seconds

ELAPSED t1m& (Nozzle 2) (@l _ seconds

ELAPSED ,t’me (Nozzle 3) %ﬁ: seconds

5.4.2.16 CALCUlAl’E\the flow rate using the following /
equdtmns .

For Spray Nozzle 1: .
FINAL water reading - INITIAL water reading = A (gal)

357890 - 55786.9 - _oln [ gal
A + ELAPSED time = B (gal/sec)
21 s GO =038 gal/sec

B x 60 sec/min = C (gpm)

L0325 x 60 sec/min = 2-1 gpm @

For Spray Nozzle 2:
F}NAL water reading - INITIAL water reading = A (gal)

35756-2 - 351846 = _/. 5  qal

A + ELAPSED time = B (ga]/i;l&
/7 + _(pl = 034 gal/sec

B x 60 sec/min = C (gpm)
034  x 60 sec/min = L,B gpm
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5.4 VERIFY RINSE SPOOL ASSEMBLY FUNCTIONS (Cont.)

For Spray Nozzle 3:
FINAL water reading - INITIAL water reading = A (gal)

" 3577 RY _ ISTEIRE 30y
357%3.7 357819 =" 79
A + ELAPSED time = B (gal/sec)

[+ L] - _,031 gal/sec

B x 60 sec/min = € (gpm)

.031 . x 60 sec/mm =__[.9 gpm

5.4.2.17 STOP fiush tank moter OR CLOSE the raw water control
. valve, as applicable.

5.4.2.18 RECORD final water meter reading on Water Usage Data
Sheet from T0-040-540.

5.4.2.19 REPEAT steps 5.4.2.6 through 5.4.2.18 UNTIL all three
spray nozzles have been tested.

5.4.2.20 RECORD flow rate (gpm) for each of the three spray
nozzles on OTP-320-010 DATA SHEET.

» 5.4,2.21 DISCONMECT flush assembly from nozzle.
5.4.2.22 RECONNECT the densitometer flush hose.
5.4.3 DISCONNECT flush assembly from water source.

5.4.4 RECORD Section 5.4 complete on 0TP-320-010 DATA SHEET.
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5.5 DETERMINE SEDIMENT LEVEL

5.5.1
5.5.2

NOTE

5.5.3.

5.5.4

NOTE

. Ww”fygnJZr
5.5.4.4 CLICK 07 to input wire fen<1on
P l.mﬂ lr‘w&‘ » (l& W «
-WAIT until sediment check is complete (as indicated by ;

SELECT DENSITY from "Enraf Control Panel" screen.

NHEN "Get Density Data" screen OPENS, SELECT "GET" next to
"Sediment Level" window.

- Step 5:5.3 initializes comrmmications if not already done.
WHEN "Dip Displacer?” warnring appears, SELECT "YES".

WHEN "Input W1re Tension" window OPENS,
THEN:

~  Test Engineer may have operator click "Calculate" and use
the "Buoyancy Calculation” to determine wire tension.

5.5.4.1 OBTAIN wire tension from Test Engineer,
5.5.4.2 ENTER obtained va]ue in "Input Wire Tension” window,
5.5:4.3 RECORD "Wire Tens]on” vnlue

*"System Status" window, located at bottom of "Get Density.

Data" screen, and "Output Log" window). ) )
. . e@% 4%
W

IF prompted to restart Sediment Level Check
(errors occurred), REPEAT steps 5.5.2 through 5.5.5.

IF repeated errors occur, NOTIFY Test Director and Test
Engineer.

Test Engineer: DETERMINE whether heavier displacer is
required, OR other causes, .
& 3

IF directed to install heavier displacer,
HEN: -

5.5.9.i GO TO procedure 6-TF-125, ENRAF SERIES 854
MAINTENANCE AND CALIBRATION.

5.5.9.2 . INSTALL new displacer (300 grams max wt.),

5.5.9.3 RETURN to this procedure at Section 5.5.
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[W%w

5.5 DETERMINE SEDIIVIé?::‘:lT LEVEL {Cont.)

5.5.10 SELECT "Yes" when prompted to return displacer to tank
waste surface.
5.5.11 RECORD Sediment Level on Attachment 4.
5.5.12  PERFORM Section 5.8,
THEN RETURN to step 5.5.13
5.5.13 RECORD Section 5.5 complete.
SSe Fpar Srps 5.5 Aty 5.5
S sa2.2 Wwv/)/ //J/éa\ g /'7/1/ s o//fﬁ(fe/
b{ Tes7 Z/Ij//«/e/\) e Clicle fbr.
Swrel
&bz

lrd) VN el 7W«

5‘ 1Z. é/ quéé/c%é’m;/[aﬂj I %Mﬁvf( 14r7 A/;vvqfé/

55025

U@*x ﬂ/ﬁ//fvm /W ASTE SU/M/ g/,/oé

cé 4&7[/% Ot &ocof/ v

el o5 ar Fromger e hike
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5.6 SINGLE INTERFACE DENSITY MEASUREMENT

NOTES -  This section verifies the ECP software will obtain a
single interface density measurement as designed.

~ - Step 5.6.1 halts all communications and resets program
windows and internal flags.

.5.6.1 SELECT "Connect" then "Reset Program" from "Envaf Control
Panel" screen.

5.6.2 ENSURE isolation ball valve is OPEN.
5.6.3. SELECT "Density" from "Enraf Control Panel" screen.

5.6.4 OBTAIN a current waste level from TMACS,
AND RECORD.

5.6.5 ENTER level recorded in step 5.6.4 minus 24 inches in
"Start Level" window.

Jo2-22 - 28 =278.27 in.
Level from step 5.6.4

5.6.6 ENTER sedimént level from step 5.5.11 in
- "Sediment Level" window.

5.6.7 ENTER "-1" in "Interval (inches)" window.
5.6.8 - SELECT Scan Direction "Down”. R
5.6.9 SELECT "Go".

5.6.10 VERIFY gauge an1mat1on indicates displacer moving DOWN,
AND RECORD.

NOTE -  Once displacer reaches Start Level, density measurement
may take up to ten minutes.

- Dialogue window appears when density profile is complete.

5.6.11 WAIT until dialogue window with Tog file name and "View
File?" prompt appears,
THEN SELECT "Yes".
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5.6 SINGLE INTERFACE DENSITY MEASUREMENT (Cont.)

5.6.12 RECORD the Density Data filename of the density log file.
RAYE,
Derisity Data Filename_C:\feesrauc Fe\ E///rr/‘ e sty DAT vl
PEWSITI\ 20¢ 22040 . D AT
.13 VERIFY/RECORD "Output Log" file results:

o
(2]
—

5.6.13.1 File réports single density value

5.6.13.2 Density is at level entered in step 5.6.5.
5.6.13.3 Log file "Average Density" value.

5.6.13.4 Log file "Density" value.

5.6.14 SELECT "File" then "Exit" from the "ECP F11e Editor®
screen

-
[=2]

.15 ENSURE §3.5 1nch f]oppy disk is in the floppy drive AND
SELECT "File" then "Copy DAT to floppy" from the "Enraf
Control-Panel” screen.

5.6.16 ENSURE the correct file from step 5.6.12 is shown in the
"Copy to Disk?" screen.

5.6.17 IF the incorrect file name is shown, CONTACT the Test
Engineer for -assistance in locating the correct file.

-5.6.18 SELECT "Yes" from the "Copy to Disk?" screen. i

5.6.19 IF a floppy is not yet in the drive, INSERT it now AND
SELECT "OK" at the "Insert disk into drive a:" screen.

5.6.20 1F the "Overwrite?" screen appeérs, THEN SELECT “Cancel"
AND UONTACT the Test Engineer for assistance.

5.6.21 CLICK "Setup," THEN SELECT "PCET".

5.6.22 WHEN “QERVICE PASSWORD ENTRY" screen OPENS,
THEN ENTER the password (obtained from the Test D1rector)
AND SELECT "Ok".

5.6.23 VERIFY "PC Enraf Terminal" screen OPENS.

NOTE - "SC" is the command name to return the average density

value calculated by the gauge. The gauge actually takes
10 measurements at the single point.

5.6.24 ENTER ."SC" in "Command Entry" window AND SELECT "Send".
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5.6 SINGLE INTERFACE DENSITY MEASUREMENT (Cont.)

5.6.25 RECORD "SC" value returned in "Communications Record"
window, AND VERIFY it matches "Average Density" in step
5.6.13.3.

NOTE - "RO" (leétter "R", number "0") is the command that returns
the first measurement in the 10 measurement scan. RO
thorugh R9 will be the same number for an interface
measurement.

5.6.26 ENTER "R0O" (1étter R, number zero) in "Command Entry"
window AND SELECT "Send".

5.6.27 RECORD "RO" value returned in "Communications Record"
window, AND VERIFY it matches "Density" in step 5.6.13.4.

5.6.28  PERFORM Section 5.8,
THEN RETURN to step 5.6.29.

5.6.29 RECORD" Section 5.6 complete.
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5.7 MULTIPLE INTERFACE DENSITY PROFILE

5.7.1
5.7.2
5.7.3

5.7.4
5.7.5
5.7.6
5.7.7

NOTE -
5.7.8

5.7.9

5.7.10

5.7.11

5.7.12

SELECT "Density" from "Enraf Control Panel" screen.

‘
ENTER level from step 5.6.5 in “Start Level" window. fy%‘dg
ENTER sediment Tevel from step 5.5.11 in \\zs ﬁé\‘
"Sediment Level™ window.
n

ENTER "12" in "Interval. (inches)" window.
SELECT Scan Direction “Down®.
SELECT "Go".

VERIFY gauge animation indicates displacer moving DOWN,
AND RECORD.

Dialogue window appears when density profile is complete.

WAIT until dialogue window with lTog file name and "View
File?" prompt appears,
THEN SELECT "Yes". .
File.

RECORD the Bessity-Data filename from the "ECP file

Editor" screen. Y

panel N0
Dens1ty Data FilenameC:\frowdm £iles\ EnkAF control DAT
N ROHZL OO 2w GAT QATE 'x 06 -/0-1928 Time: OF : 4471
RECORD "Start Level" from 5.6.4 and "Sediment Level™ from
step 5.5.11.

PERFORM calculation for Expected Number Of Measurements on
data sheet.

VERIFY/RECORD "Output Log" file results:

5.7.12.1 Number of density measurements in log file.

.5.7.12.2 A]1 density values 0.95 to 1.1 SpG.

5.7.12.3 Last log file "Density" value.

5.7.13

5.7.14

SELECT "File" then "Exit" from the "FCP File Editor"
screen.

ENSURE a 3.5 inch floppy disk is in the floppy drive AND
SELECT "File" then "Copy DAT to f1oppy" from the "Enraf
Control Panel" screen:
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5.7 MULTLE 17 FacE ey il

REROLING (A6E
NOTE - The PET need not be connected to the gauge if the ECP program is used.
If the ECP is used, the "ENTER command" action is performed by either clicking
the appropriate button in the "Operate Enraf" screen, or entering the command
in the "Command Entry" window and then clicking the "Send" button or pressing
<ENTER> to execute the command.

5.7.A CONNECT the PET to the gauge (if required).k

5.7.B ENTER command [I2] to Tower displacer into waste.

5;7.0 ?EE? the displacer reqches a level of 280 inches, ENTER command
5.7.D ENTER command [MF] to weigh the displacer.

5.7.E WHEN "FR" appears in the PET display, ENTER command [WQ].

5.7.F RECORD the displacer weight.

Displacer wt. in Tiquid" ”S 7q '30 grams

5.7.G ENTER command [I1], then [UN].

5.7.H WHEN the dispiacervreaches the waste surface, ENTER command [CA]
to raise it approximately 6 inches above the surface. STOP the
displacer with the [FR] command.

5.7.1 DISCONNECT the PET from the gauée.

ML .

0.1 of 435
Conmngo vs om-ar-or0 A0 Py o
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5.7 MULTIPLE INTERFACE DENSITY PROFILE (Cont.)

5.7.15
5.7.16

5.7.17
5.7.18

5.7.19

5.7.20
5.7.21

ENSURE the correct file from step 5.7.9 is shown in the
"Copy to Disk?" screen.

IF the incorrect file name is shown, CONTACT the Test
Engineer for assistance in locating the correct file.

SELECT."Yes" from the "Copy to Disk?" screen.
IF a floppy is not yet in the drive, INSERT it now AND

- SELECT "OK" af the "Insert disk into drive a:" screen.

IF the "Overwrite?" screen appears, THEN SELECT "Cancel"
AND CONTACT the Test Engineer for assistance.

CLICK "Setup®, THEN SELECT “PCET".

LHEN SERVICE PASSHORD ENTRY scraen OPENS,

THEN ENTER the password. (obtalned from the Test D1rector)
AND SELECT "Qk".

VERIFY "PC Enraf Terminal" screen OPENS.

ENTER "R9" in "Command Entry" window AND SELECT "Send".
RECORD "R9" value returned.in "Communications Record"
window, AND VERIFY it matches “Last Density" in step
5.7.12.3.

CLOSE -the "PC Enraf Terminal® screen.

PERFORM Section 5.8, .
THEN RETURN to step 5.7.27.

RECORD Section 5.7 complete.




Page A-34
HNF-2965 REV 0

5.8 WASHING DISPLACER AND WIRE

NOTE -  This section is performed as called out in other sections
of this procedure. The ECP software is not used.
5.8.1 IF not already connected, CONNECT PET to gauge per Test
Director instruction.
NOTES - Do not return displacer to the waste surface when flushing
is complete.
- The 1/4" male’to 3/8" fema1e adapter is not needed for
routine flushing, just the standard flush rig from
T0-020-420.
5.8.2 FLUSH per procedure TO-020-420 AND 6-TF-125, Section 5.6,
until the displacer visually appears to be clean and dose
vate, as measured by the Health Physics Technician, is no
tonger being reduced, OR as directed by the Test Director.
5.8.3 ENTER command [W2=ENRAF2].
5.8.4 ENTER command [DW=+xxxxxxxxE+03] where .xxxxxxxx is the
Tast recorded displacer weight on the 6-TF-125 data sheet
(during flushing). ~ 22960600 57838
5.8.5 ENTER command [S1=+.xxxxxXXXE+03] where .xxxxxxxx is the
DW value above minus 15 grams.
5.8.6 REPEAT step 5.8.5 for [S3] and [RM]. P
5.8.7 ENYER command = [EX].
5.8.8 HAIT for the.gauge to‘reihitialize, THEN
ENTER command = [FR] (not.returning displacer to waste
surface). ;
w7 EA 03
-y
/_
'Zl 7
o4 g4y lwr Ll £497
e = . . . n

15

214
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5.9 FAULT RECOVERY

NOTE -  The fdl]owing steps are performed if a fault condition
occurs with the gauge. It may not be necessary to perform
all steps in order to recover.

5.9.1 SELECTF"L" in "Enraf Control Panel" screen.

5.9.2 WAIT while program attempté'to connect to gauge, if not
already, and obtain a Tevel reading.

5.9.3 IF "Gauge Disﬁ]ay“ window returns a valid level reading
(xxx.xx in INN or I's), EXIT this section.

5.9.4  SELECT "Setup, THEN SELECT "PCET".

5.9.5 WHEN "SERVICE PASSWORD ENTRY" screen OPENS,
THEN ENTER "ecpws" in password window AND SELECT "Qk".

5.9.6 VERIFY. PC Enraf Terminal" scréen OPENS.

5.9.7 SELECT "Get a Level”.

5.9.8 IF "Gauge Display" window shows valid level
(xxx.xx-in IEN or l's)
THEN SELECT "Close" in "PC Enraf Terminal" screen. AND
RETURN to the section that called out this section.

5.9.9 ENTER "W2-ENRAFZ" .in "Command lntry" window AND SELECT
"Send".

5.9.9.1 WAIT until "&" is returned in "Communications Record"
window,
THEN WAIT approximately 15 seconds additional.

5.9.9.2 ENTER "EX" in "Command Entry" window AND SELECT
"Send".

5.9.9.3  WAIT for .gauge to reinitialize,
© THEN WAIT approximately 30 seconds additional.

5.9.9.4  SELECT "Get a Level".
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5.9 FAULT RECOVERY (Cont.)

CAUTION

If displacer is too high up in the riser when LT command is issued, it may
be drawn too far up into the gauge causing permanent damage. The Test
Director may verbally authorize LT command to be issued, but displacer must
be-halted before it enters the gauge (Tess than 3 seconds).

5.9.9.5 IF a valid level is returned,
THEN: =

A. " SELECT "LT" AND WAIT approximately 3 seconds,
B.  SELECT "FR".
C. IF displacer RAISES,

THEN: -

. ENTER "EP" in "Command Entry" window.

. SELECT "Send". )

L CHECK error codes in "Communications Record"
window.

. ENTER “ES" in “"Command Entry" window.
SELECT "Send". )
. CHECK error codes in "Communications Record"
window. o

D.  IF there are NO error codes, SELECT "Close" in "PC
Enraf Terminal" screen AND EXIT this section.

5.9.10 IF gauge will not clear using above steps, NOTIFY Test
Director.




5.10

©)
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TEST CLOSURE

5.10.1 FILL OUT a Water Usage data sheet éncompassing the entire
test usage.

5.10.2 QUALITY CONTROL: REVIEW all attachments for
completeness, legibility, and
accuracy.

QUALITY CONTROL SIGNATURE/DATE: /R (lanmo / 7/(7/%

5.10.3 Listed.reviewers SIGN below indicating all acceptance
criteria has been met and that the installed Enraf
Advanced Technology Gauge Densitometer, Communication
Interface Unit, and Enraf Control Panel software program
is functional and ready for operational use.

TEST DIRECTOR: 7% mj% DTE: G /sy Ja g

COG ENGINEER: //%—‘ DATE: 7-6-99

DST SHIFT MANAGER: ﬁm / /_( A DATE: oo
— —
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(&1V)

EXISTING CONNECTION

I

l
LAPTOP/DESKTOP I

I_____%__j

!

L]
e
% INFRARED CONNECTOR" " - :&:

ENRAF ATG

PET
PORTABLE ENRAF TERMINAL

FIGURE 1 - DENSITOMETER fEST SETUP DIAGRAM
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FIGURE 2 - SUGGESTED PRESSURE TEST SETUP

EXAMPLE ONLY

CONNECTS TO ITEM TO BE FLUSHED TO FLUSH WATER SOURCE

: FLOW METER (OPTIONAL)
FLEXIBLE, ELECTRIGALLY

CONDUCTIVE HOSE
3-FEET LONG (MINIMUM)

1/2 OR 1/4 QUICK-DISCONNECT (SOCKET)

—- SHUT OFF VALVE

FLUSH HOSE
(ANY MATERIAL)




Page A-40
HNF-2965 REV 0

- ATTACHMENT 1 ~ 0TP-320-010 TEST LOG

0TP-320-010 ' Page:_/ of _3

TIME/DATE DESCRIPTION

5560 /b398 /Jo% /fuf,w(o oA 278 oWM

b 4l il -

%O/é/?/ﬁ DBorsmnd. bl weodd cn E-1634- Rerd [

03’5;/4//% amnved ot AY havg, Veilos, fapm closel

dus tp_fov flon ahann_o - C%mpfaz

@%‘O/wn’ﬁacw ) PM@VW

(’)94sﬁmmmww/ AT Jé&wM 0o

/’wz/z,éw ori ﬁé’mgm

Inst Taeli se/?La,O pdv{'%{@ /4—07[019220

CTV wnits £ .

U Com munealsss s wilA jntipments. .

/1:30)639 Sxcited form . Mmeb

290N Gafored favm to_cottaue. O7P-0O

Znst  TBehs W/sémwwﬂna /@7;

/Wm%v e CL/: -

/3&0/6543’ Lo Al _aborm mua&/fwacmﬁm

abarmm)in A - Lomp lec oxited Aanmm..

/35t eeesss Lo A- Comples. 1

V4O Lorilistiad 1oty Sechin 53 of o7 st~
Uy /aﬁv%mm;%; CIZiL,

/
(SoGest Epited £ Lomplec, st Tachs mw

Sectron 5.3 Lromini catioas bo/ Gavag and

.sefw /Lm,o(ezacﬂ Sectron S ¥ Byse

éiowﬁ,éﬁs&méﬁw.,/moﬁms W e o

Sectrn, 5.5 U
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ATTACHMENT 1 - 0TP-320-010 TEST LOG

0TP-320-010 ° . Page: A of 3
TIME/DATE DESCRIPTION

B/ | rilziad ram e 1
: WLW@?‘%& pwaém#o ‘s I”Lm&?_

oul onw. PaaawL 2293 937 _suspended.

due fo @ ot 70

m - 320 sliling on -4, -5.

e will ol OTP-00 on - 8-9%

This pagt piidid &-3-9% _ 1t3spm. [F /s
ALl due do a Pcs Mwaswwﬁm

» Crg Eng. Johum dHuben,

pa00%kl49 cémmw Wmhhmmm

0930 Vstas] Devee

malrle. v’vjww s@mm 2 neh wilprels
Lhit At wou cathd gt Tostéapinn [
Sl —2hamine. OV am FEmmonse iy Slpped
o Hi> Stop  (5.7.9) 45 allowr st gnont. P
Mafmmm :

0500 @ Jrolsy WWM&LMM ectinicia
' Opened_ug) bl ol oo |puead dusptace.
Jo_staff sation ST, fun /MM,W&
Chocks o1 Aepsidomete
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ATTACHMENT 1 - OTP-320-010 TEST LOG

0TP-320-010 - : Page: % of 3
TINE/DATE DESCRIPTION

100/ 418 /wéfmg/ onrle w[m»,ﬂ— ZEAL1LHY 7o popte

(a/;ém@ Gty aésﬂé% /nffz\ﬂ/f 9A /4 WM

s vk suﬂpm"«jo//s/wrzvoa a/fﬁ«:{/}z ous :S‘»‘B :

o ntey Jorrhos covag i sl rolopnence cwml

(ro53 Lins) . ]
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ATTACHMENT 2 - OTP-320-010 TEST EXCEPTION REPORT

0TP-320-010 Page:__]  of [

TEST PROCEDURE NO. & SECTION: TEST NAME: - EXCEPTION TRACKING
NUMBER 2

5.2.4 4 5.3, 10 Denérvomsten. OTP -~

DESCRIPTION OF PROBLEM: .
e havk sote. ovos chamded 7 1200 recthin thac 2400, oo blows
were encovn iened whel pryds 10 ot The compusen, clu o
6“",% o éDVV\W‘U“"&é\/‘fe ot Z‘bDO b@ucﬂ, Al WOI\M Grg T

(200, pih

ORIGINATOR: o RG: CSTE - THPACT ON TESTING:
Joha Huhe O HOLD FOR RESOLUTION  J¥ CONTINUE
DATE: |-(.~9@ | TEST DIRECIOR: DATE:
. DISPOSITION:

Servp all communiasioss bavlymsrs (on Comporen, eu &

Gaveg) a1 1200, @#sT: resvm E3.

Chan .
1.\\'\2@?;%!4 by Peh: r—y-o1

DISPOSITION APPROVED BY: LTF - q8 0385
EST ENGINEER

= /qw,s C
1/749

DISPOSITION AND RETEST REQUiREMENTS COMPLETED 8Y: DISPOSITION ACTIONS COMPLEYE VERIFIED BY:'

//4(5/ DATE:7- [ / % DATE:&//7/75

pike Geffre _ Rich Eyrieridz. T
QAE CONCURRENCE WITH DISPOSITION (if required): RETEST, _COMPLETE VERIFIED BY: o
JH Hobe' por Tele

'«(/% M{MW 7/(7/93 bt oe 37ty

Vohy b~

TEST EXCEPTION CLOSED: .
TEST ENGINEER: 7 Z DATE: __ 7-6-%8

TEST DIRECTOR: £ ’ pate: _7-7-9¢%
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ATTACHMENT 2 - OTP-320-010 TEST EXCEPTION REPORT

Page:__L, of ﬁ_

TEST HAME: o EXCEPTION TRACKING
. NUMBER:

0TP-320-010

TEST PROCEDURE NO. & SECTION:
N 554D ¢ - - ) Qensitomere. OTP ‘B0z
-DESCRIPTION OF PROBLEM:
The compuyec Proamem sz not allow md(splz\a« o be /m:q/
vinda

optwonh 7€ (7 is abirl e corsmm vl hn(ﬂ{%
T/wr vhe PET be wed. @41\: addresses cerrait o (aafca/(mamﬂ

Ttu—ﬁ/’\?(ﬂ(o(/re Dfﬂih‘ allsos &or 4((5 limir ‘ .

ORIGINATOR: 0RG: - MPACT ON TESTING:
ohn O HOLD FOR RESOLUTION (8 CONTINUE
OATE: sy 59 TEST DIRECTOR: DATE:

DISPOSITION: /W sup 53,20, sk el 0k r A “on P
v //o, PET... " prampr. 7/’01 skp e remaining ShpS of e
KRN, (3 5 noy esseniiad thay i dipkon g rassed o A

PORT. M pewesy regu ™
. [N < ‘hCOI“POﬂ‘V
DISPOSITION APPROVED BY: v a;&,\ ' G
7TEST ENGINEER Y . 385 /7/ $
ETF-T%" i

DISPOSITION ACTIONS COMPLETE VERIFIED BY:

D&;POS[TION AND RETEST REQUIREMENTS COMPLETED BY: B
; .
%/W%» #Zzzzﬂ_‘, % DATE, / / W DATE: @//7/9{
Rié &/7 75 Ll Gurierret
I fredy: | RETEST COMPLETE VERIFIED BY:

QAE CONCURRENCE WITH DISPOSITION (if required)
T 7/? DATE: N/J‘ DAYE:
WWKW \7/7/?8 sdodg A H P % L1253
TEST EXCEPTION CLOSED: ’

ﬂ DATE: _ 7-6-%¢

TEST ENGINEER:
TEST DIRECTOF{ﬁM‘ pate: /7" 9/
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0TP-320-010 . o Page: 2 of ﬁ

TEST PROCEDURE NO. & SECTION: TEST HAME: EXCEPTION TRACKING

. : ) NUMBER:
555 . ) Gpasiromere O7P . o3

TDESCRIPTION OF PROBLEN: a M et L
When tryrig 1o genfore selimtn ) ¢ P c&s/é\, oa

Pt Grevm PE/ Fgavat showed] 'ast A5 Z« 2 V 055
o HIE ST om n IANY. . Siuze 742/07/%41 /s fﬂ,,,vp//a/éy 74 " //V/V
Chijocton. 7o vell e sAiee it setlment~ touik s o bmrigh, Ka pargram
Aoy T 1079 Gin /nﬁm?(’/wf’ e Mrfnf/ﬂm 44/7‘17 czoef é/ f{( wcﬁanj;«j

Gowed Frde'ss, W'{lm. Fhe r@llw faf beie ot ponchad . 7/vz s ensinaer
dbvermine, r/wr WM sem o T gmz///ﬂzM r/wgz 2 ‘m//wu" A"
otich g Caprore 0 Jacge For seclymént use .
ORIGINATOR: ORG: o T TMPACT ON TESTING:
L/ﬂé/x[ '%/ZZOV [ HOLD FOR RESOLUTION ¥ CONFINUE
OATE: p2 @ TEST DIRECTOR: o DATE:
DISPOSITION: e trrrrmpr s pm 20 fisi C’— .A.‘y § m

nw/ Con P s i R sy Swict 7R et Lot nas /Na// Letermiined) M
A secirent heds hadl bova s VC“‘{/’,S/ AT 14 Shop *Hamsisg classes, ws ned
10 rerun S (AAGE Masons ) RoF chadh openaron by repaning SEt et

A_ﬁéé\—— Sl s i iiglocon 1o sk
DISPOSITION APPROVED BY: . J
TEST ENGINEER — bid awdd verdly rhet sap Aps

pop. T dppeanc. PO TP *o_re eI
C’W" Vﬁcorpwmﬁ Pca: ’lc
ETF~98-03%F a2

,0%%#

6,41.4%

98

DISPOSITION AND RETEST REQUIREMENTS COMPLETED BY: DISPUSITION ACTIONS COMPLETE VERIFIED BY:

bbby ol el

wh_ G uriefier

QAE CONCURRENCE UITHKSlSPOS‘TION (!f requ\red) RET COMPLETE VERIFIED BY:
7[7 /9% :
M L, QA riodNTE: ‘7/7/?8 oate: 7-6-1 ¢

Vohy_Rubep

TEST EXCEPTION CLOSED:

TEST ENGINEER: pate:_ 7-6-77

DATE: 2/2_’ 9/

TEST DIRECTOR:
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ATTACHMENT 2 - 0TP-320-010 TEST EXCEPTION REPORT

0TP-320-010 ’ : page:_ 4 of _G

TEST PROCEDURE NO. & SECTI Nﬂ‘ TEST NAME: . EXCEPTION TRACKING
o : N NUMBER:
5 P Q77
5.7 Gg,,.,r_g,,@_é - {ons ivmera oo4

- DESCRIPTION OF PROBLEM: " - .

T prr sys 2eun. arren T s srlri pocar prolfiC wishovy ppo bl
wuntil 17 s s /n/'f/ré/f A Siconth Lt poial hoes ohi iy ed aT
e e ippegal . Fo I FA ¢ 4 A nnet 34 raired ar orreit
e redy . Ales, MZ A poo cedure pss oprizen, A syssem was
G5 fo atemp?. 23 deasiiy Far posiys. AL Fesr crigrnas,
requeired an AbOrT. - T . -

ORIGINATOR: j 0RG: gy IMPACT ON TESTING:
ﬁéu //%&u . . 0 HOLD FOR RESOLUTION yconnuue
. DATE: (1298 TEST DIRECTOR: DATE:

DISPOSITION:  fegrgnngintdd Fu i Progracm SUCA ot~ Coreeet 1 sapife cre obtiued]
wiées fe—runm‘n7 %;n/ oL & sM‘Moi/iﬂ “sta
sedizont fevel of 1770 yield 6 decti poin)s . (A coarn.) .

revised b qBﬂ g
OTP o Heps o | | 21198

DISPOSITION APPROVED BY: i Peny Sor

7 TEST ENGINEER . and
. (moddid) ST
5.7.35 by 038§
ETF - 98-

DIW!TION AND RETEST REQUIREMENTS COMPLETED BY: DISPUSITION ACTIONS COMPLETE VERIFIED BY:

DATE: 76 1D % / DATE:é//V/yy
John Bbe. 4 _Gurierrée
QAE CONCURRENCE WITH DISPOSITION (if required): RETEST COMPLETE VERIFIED BY:

T ot adams ™ 77195 B i i

TEST EXCEPTION CLOSED: //
TEST ENGINEER: //Z// DATE: _7-6-7%
TEST DIRECTOR: ‘H_ - éﬁfdﬁm%_/_ paTE: 77 -98
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ATTACHMENT 2 - 0TP-320-010 TEST EXéEPTION REPORT

0TP-320-010 : Page:_5 _ of 27

TEST PROCEDURE NO. & SECTION: TEST NAME: -~ EXCEPTION TRACKING
. ‘ < fensmordde, OTP NUMBER
5.7 . - - D05

-DESCRIPTION OF PROBLEM: . -
Wniss orgisal st rvn ol &7 | e angrresr engann v nosed rbet e
Spearfit Hmii s tverd i fa 790 loy, The trgiren _
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Corn 2d ' 7y
Prepared by: JH Huber/JH Bussell Checked by: PAT YOUNG Page 1 OF 29
Date: 7/21/98 Date: 7/121/98 )
Subject: Analysis of Densitometer Density Readings

Introduction:

On June 8th, 1998 during execution of OTP-320-010, density readings of AY-102 liquid waste
were obtained using the ENRAF 854 ATG Densitometer gauge. Readings were expected to be
in the range of 960 Kg/m® to 1050 Kg/m®. However readings were coming in at 930 Kg/m®. Itis
desired to determine the equation governing the internal density calculations within the gauge.
In addition, on June 10, 1998, a submerged weight of the displacer of 113.79 grams was
obtained. The free weight of the displacer was recorded to be 242.12 grams. The displacer
volume programmed into the gauge was 140.81 cm®.

B.1 Derivation of the Density Equation

pw = Wire Density
pPa = Ambient Air Dens:ty
Pwr = Waste Fluid Density
~— LEVEL GAUGE L1 = Wire Hang Length in Air
L2 = Wire Hang Length in Waste Fluid

WIRE
L1 /—-pw

Py WASTE SURFACE

Py
L2

R

D\—— DISPLACER

Figure 1

Assumptions:

1. Hydrostatic influences are negligible due to relatively small size of displacer.
2. Density of the waste fluid is uniform to a point below the displacer.
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Free Body Diagram of the
displacer: F F F F

T BWI ° BWII BD

DISPLACER/WIRE
SYSTEM
Dg FVQ
Figure 2

The body is at rest and static conditions apply, therefore vertical forces must sum to zero:

Fr + Faw * Fayy + Fap — Fp,

o = Fug = O

9

Where :
* Fy = Wire Tension Force Measured by Enraf Level Gauge
Faw = L1 Wire Buoyant Force in Air
Fewn = L2 Wire Buoyant Force in Waste Fluid
Fgp = Displacer Buoyant Force
Fpg = Displacer Weight
Fwy = Weight of L1 and L2 Wire

16y
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Subject: Analysis of Densitometer Density Readings

Rewritten in terms of density, p, gravitational acceleration, g, and the components’ respective
volumes, V, the forces become:

F; = Measured Value by Enraf Level Gauge
Faw = Pa Vit 9
Fewi = Pwr Vi 9

Feo = Pwe Vo 0

Fog=PoVp g

Fwg = Pw Viv @
Where:

Vs = Volume of Wire Length L1 (in air)

Viz = Volume of Wire Length L2 (in waste fluid)

Vyy = Volume of Wire Lengths L1 (in air) and L2 (in waste fluid)
Vp = Volume of Displacer

Pp = Density of Displacer

g = acceleration due to gravity

Substituting the relationship for the different force conditions into Equation 1, rearranging terms,
and dividing by g vields:

Fr
r} *PaVwir ~ PoVo = PuViy = - PV — Pue'p (2)
Solving for the density of the waste fluid yields:

= PaVis @)

Equation (3) is the governing equation for the waste fluid density.
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B.1.1 Dimensional Analysis
a. The mass of the wire, L1 (in air) and L2 (in waste fluid), is given by:
My = P Vi
The units used for wire mass by the Enraf level gauge are grams with respect to the
Enraf level gauge configuration. One programmable constant is used in the Enraf level
gauge to calculate the mass of the wire:
[WW]=wire linear density in gm/m
The measured level parameter subtracted from the tank top constant [TT] provides the
wire length in meters. The wire linear density is measured in air. The measured density
includes the buoyant force. Hence the wire buoyant force in air term, p, Vi, is not used
by Enraf in their density calculation equation.
b. The free mass of the displacer is given by:
Mp = 0o Vp
The units used for the mass of the displacer are grams with respect to the Enraf level
gauge configuration. Two programmable constants are used in the Enraf level gauge to
define this equation:
[DW]=displacer free weight in gm (does not include the wire)
This displacer weight is in air.

[DV]=displacer volume

C. The submerged mass of the wire, L2, mass of the wire in air, L1, and the submerged
mass of the displacer measured by the Enraf level gauge is given by:
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The units used for the mass of the submerged displacer and wire, L1 (in air) and L2 (in
waste fluid) are grams. This quantity is a measured quantity. It can be manually
obtained by requesting the weight of the displacer at the desired level.

d. The change in effective mass from the buoyant force from air on the wire, L1 (in air) is
given by:

Mt = Pa Vi

This term is neglected by Enraf in their density calculation because it is small and wire
weight is measured in air. See comparison of material densities shown below.

e. The units for V., are in cubic centimeters. One programmable constant is used in the
Enraf level gauge to calculate the immersed volume of wire:
[WV]=wire volume/length in cm*meter
The immersed volume is célculated by subtracting the level of the displacer from the tank
level (surface). The resulting immersion depth is then multiplied by [WV] to obtain the
immersion volume.
Equation (3) with units then becomes:

My gm+ Mygm - Mggm - (0,Vy,) gm Kg 1060m3 @)
(Vi €m® + Vpomd) 10° gm m®

Pur Kgim?® =
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Now consider the following densities:

Material Density

Air . 0.001225 gm/cm®

Waste Fluid 1 gm/em?® to 2 gm/ecm®

Wire Density 7.75 gmicm® to 21.64 gm/cm®

The buoyancy effects of air as fluid acting on the wire length L1 are negligible compared to the
wire density (less than 0.01% of the wire density).

Rewriting Equation (3) neglecting the buoyancy of the wire in air term:

My, gm + Mygm - Mggm 103 Kg cm?® (4)

P Kgim? =
W (Vi €m® + Vcm?®) gm m®

Rewriting Equation (4) using the Enraf programmable constants defined above:

0 Kalm?® = [WWI([T7] - D,) gm + [DW] gm - Mg gm  10° Kg cm® 5)
(([Y4] - D,) = WVl cm® + [DV] cm®) gm m?®
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Where:

Measured Quantities:
D, =Level of displacer at a density measurement point in meters (This value is
displayed in inches but for this calculation we will assume that it is in meters.)
[Y4]=is tank level (surface) in meters (This value is displayed in inches but for this
calculation we will assume that it is in meters.)
M.=Measured weight of submerged displacer and wire in grams

Programmed Constants (These constants are programmed when the Enraf level gauge is
calibrated as a densitometer and are fixed.):

[WW]=wire linear density gm/m

[TT]=Tank Top level in meters (This value is programmed in inches but for this

calculation it will be assumed that the value is in meters.)

[DW]=Displacer weight in gm

[DVI]=Displacer volume in gm

[WV]=Wire linear density in cm®m

Rewriting Equation (4) in the form of the equation provided by Enraf:

_ [DWigm - Wire Tension(submerged)gm + Wire Weight gm 10°Kg cm?
(IDV] cm® + Immersed Wire Volume cm?3) gm m®

purKgim? (6)

The wire tension term in the above equation includes the effective mass of displacer and
attached wire. The wire weight term is mass of the wire, L1 (in air) and L2 (in waste fluid).
Equation (7), below, was provided by Enraf. See page B-27 (calculation page 26) for a copy of
the FAX from Enraf containing this equation.
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3_ displacer weight gm - Wire Tensiongm + Wire Weight gm .

R, Kg/m
(DV cm® + Immersed Wire Volume cm®)

A1

. 10°Kgem?® 7)
gm m®

+amb. Air dens. + A2

The terms A1 and A2 are calibration constants to permit a field calibration of the densitometer. '
Normally A1 is equal to 1.0 and A2 is equal to 0.0.
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Now consider the effect of buoyahcy of waste layer on the measured density:

WASTE SURFACE
AV

PrgV Paor 9AL gor
L rop { _
SURFACE AREA = A
L gor /_ P
Top
P
Pgor

TANK LAYERJ ‘

CONTAINING
DISPLACER Mg PropoAl gy,

Where:
A = Waste tank surface Area
P, = Density of air
pror = Waste fluid density at top of the tank layer containing the densitometer displacer
Peotr = Waste fluid density at bottom of the tank layer containing the densitometer
displacer
Pwe = Actual Waste Fluid Density
mg = Weight of the tank layer containing the densitometer displacer
g = Gravitational acceleration
L.op = Distance to the top of the densitometer displacer
Lgor = Distance to the bottom of the densitometer displacer
V = Volume of the tank layer containing the densitometer displacer
m_... = Measured mass of the tank layer containing the densitometer

'meas
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The weight of the tank layer containing the displacer is:
Ryeosd = TA(Pooplpop ™ Proglpor) ~ Py 9V (7R)

The pressure from the atmospheric pressure will cancel out because of the pressure difference
in the term. The densities, Prop, Pror: Pwr @re nearly equal. Equation (7A) becomes after
factoring out g and rearranging the first term in terms of the volume of the tank layer:

mmeas = pWFV - pA v (7B)

Now solving for the measured density m,.,/V:

m
meas

pmeas = = pWF - pA (7C)

The variable, P is measured density of waste fluid. Now rearranging Equation (7C) to solve
for pye:

pWF = pmeas + pA (7D).

Equation (7D) is in the form of Equation (7) and the added ambient air density term has been
justified. The programmable parameter [RF] should be programmed to 1.225 Kg/m?® if it is
desired to reference the density measurement to vacuum or [RF] should be programmed to 0.0
if is desired to reference the density measurement to air. In either case, the difference in
measured density is very small, approximately 0.1%. For additional explanation, see section
3.2.1, Ambient air density correction, in reference 4.

B-11
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B.2 NUMERICAL ANALYSIS OF GAUGE DENSITY CALCULATION
From Vendor Fax information, Product Density (Rn):
DW(free) - DW(submerged) + Wire Weight

Rn = * A1 *1000 + amb Air dens. + A2
DV + Immersed Wire Volume

a. Calculate the AY102 tank waste density from data obtained on June 10, 1998 a'ssuming
Pt-Ir wire is being used and using the following assumptions:

Programmed Fixed Constants:

[DW](free) = displacer weight = 242.12 gm

[DV] = displacer volume =140.81 cm®

[A1] = Density correction factor = 1.0 (Ref. Vendor Fax)

[A2] = Density correction offset = 0.0 (Ref. Vendor Fax)

[RF] = amb. Air Dens.= 1.225 Kg/m® (Obtained from gauge)
The density measurement is referenced to vacuum. This term is the
change in density from buoyant force on the waste from air.

[WV] = linear wire volume 0.032 cm®m (Obtained from gauge)

[WW] = linear wire density 0.25 gm/m

[TT] = tank top = 699.61 inches (Ref 6-TF-125 data sheet)

[RF] = amb. Air Dens. = 1.225 Kg/m®

Measured Values:
[DW](submerged) = Wire Weight =113.79 gm
Density Measurement Point Level = 280 inches
Tank Level = 300 inches

Assumed Values
Density of Platinum = 21.45 gm/cm® (Ref. 1)
Density of Iridium = 22.42 gm/cm® (Ref. 1)
Density of Pt + Ir Wire= 0.8%(21.45 gm/cm®) + 0.2%(22.42 gm/cm®) =
21.644 gmicm® (80%-Pt and 20% -Ir Wire)
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s =

Initial Calculations:
Extended wire length = TT - Level = 699.61 inches - 280 inches =
420.35 inches * 1 meter/39.37 inches = 10.68 meters

Wire Weight = 0.032 cm¥%m * 21.64 gm/cm® * 10.68 m = 7.40 gm
Immersed Wire Volume = Immersed Wire Length * [WV]
Immersed Wire Length = 300 inches - 280 inches =

20 inches * 1 meter/39.37 inches = 0.508 meters

Immersed Wire Volume = 0.508 meters * 0.032cm®/m = 0.0162 cm®

242.12gm-113.79gm +7.40 gm Kg cm3 Kg
Rn, = *1.0*1000 -----emmem- +1.225 - +0.0
140.81 cm® + 0.0162 cm® gmm?® m®
gmm?® cm®
Rn, = 965.04 Kg/m®* --------- = 0,965 gm/cm® * --=--emnmm = 0.965 SpG
10° Kg em® 1gm

The above calculated specific gravity is a very interesting result since it is within the
expected range specified in the OTP (0.96 to 1.1).
b. Now perform the calculation same calculation as in “a” assuming stainless steel wire:

Density of steel = 0.28 Ib/fin® * 1728 in*/ft> * 16.018 Kg/m® / Ib/ft* = 7750 Kg/m®
(Conversion factor for Kg/m?® to [b/ft® from Ref. 2)

7750 Kg/m® * 1000 gm/1Kg * 1m*/1000000 cm® = 7.75 gm/icm®
Wire Weight = 0.032 cm®m * 7.75 gm/cm® * 10.68 m = 2.65 gm

Wire Weight calculated by the gauge ([WW] = 0.25 gm/m).
0.25gm/m *10.68 m =2.67 gm

Use the wire weight value, [WW]), from Enraf level gauge in the calculation:
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24212 gm-113.79 gm +2.67 gm Kg cm3 Kg
Rn, = *1.0*1000 -—-—rmmemem- +1.225 -—-- +0.0
140.81 cm® + 0.0162 cm® gmm® m®
gmm?® cm?®
Rn, = 931.45 Kg/m® * ==w----- = 0.931 gm/cm® * ---mm-—- = 0.931 SpG
10° Kg ecm® 1gm

The specific gravity is very close to the value measured on June 10, 1998 which was not
within the expected range (0.96 to 1.1).

c. Now assume the displacer volume is 135cm?®, which is closer to design specification
volumes.

Assume wire is Pt-Ir wire, wire weight = 7.40 gm.

24212 gm-113.79 gm +7.40 gm Kg cm® Kg:
Rn, = *1.0*1000 ----—-eremn- +1.225 -—--- +0.0
135 cm® + 0.0162 cm?® gmm® me
' gmm® cm?®
Rn, = 1006.5 Kg/m® * ~-=nnnem- = 1,008 gm/cm® * «eweemene = 1,006 SPG
10° Kg em® 1gm

B-14
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d. It is evident from comparison of Rn, and Rnj, that the wire weight is significant. The wire
weight value for Platinum-Iridium wire needs to be converted to the format used by the
gauge and programmed accordingly. (The wire weight value [WW] was reprogrammed in
the Enraf level gauge by work package 2E-98-1244. See page C-16, work step 7.24.4,
for this work instruction.)

Converting wire weight to [WW] format:

The [WW] value for stainless steel is 0.25 gm/m. This number is calculated by
multiplying the [WV] value by the density of stainless steel as follows

[WV] *density of wire = [WW]:
0.032 cm®m *7.75 gm/cm® = 0.248 gm/m ~ 0.25 gm/m
So, for the Platinum-Iridium wire:

0.032 cm®m * 21.64 gm/cm® = 0.692 gm/m ~ 0.69 gm/m

B.3 Error Analysis of Density Measurement

a. The analysis of the error can be developed by deriving the differential of Equation (3) and
by summing the increments as the root of the sum of squares. This approach will provide
a conservative error estimate.

Assume:. Buoyant force of wire in the air term is negligible from Equation (3).. This term
is three to four orders of magnitude smaller than the other terms. The term has been
deleted starting with Equation (4) and this error analysis.

apWF 2 apWF 2 a pWF 2 apWF 2 apWF 2
= v 7
80, \J(aWAMW)MaDAMD) +(asAMs) +(6DAD)+(8 av,) 2 (7)
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Where:

AM,, = Error in wire mass measurement (L1 and L2)
AMp, = Error in displacer mass measurement

AM; = Error in mass measurement of submerged displacer (wire + displacer)

AV, = Error in displacer volume measurement
" AV, = Error in Immersed wire volume

Obtain the partial derivatives:

op,p g 1
aMw Ve + V)
o,y k- 1
aMD Vo * Vp)
90,y - - 1
aMs (Ve + V)
90,p (M, + M, - M) -p -
aVWLZ ( Ve * VD) ¢ . (VWLZ
apwrz (M, + M, - M) o -
WF
aVD (VWLZ + VD) z ( VWLZ

(8)

(9)

(10)

(1)

(12)
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Where:

K= 10° Kg cm®

13
gm m3 ( )

Substituting Equations (8) to (13) into Equation (7), group terms and move common factors
outside the radical:

B, = \J(AMW)%(AMD)%(AMS)2+(p—;F--AV )2+(%'AV )2 (14)

D WL2
( VWLZ D X

b. Analysis of error terms with respect to programmed constants in the Enraf level gauge
The purpose of the section is to provide short description of error sources.

Restating Equation (5) using the Enraf programmable constants defined above:

(WWI([TT] - D,) gm +[DWl gm - Mggm  10%® Kg cm?® (15)
(Y4 - D,) = WV]cm?® + [DV] cm ®) gm m®

Pur Kgim® =

The ambient air density, [RF] has not been considered in this analysis as it it fixed
programmed constand.

B-17
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(1) AM, =Error in wire weight
My, = [WWIH[TT]-D,)

[WW] is a programmable constant that does not change during operation of
the Enraf level gauge.

[TT] is a programmable constant that does not change during the operation
" of the level gauge.

D, is the level at which the density is measured.
Possible Errors: 1. Wire Length
’ Level is specified to an accuracy of 1 mm
and sensitivity of 0.1 mm.

2. Thermal expansion of the wire
The wire is used in a relatively constant
temperature environment.

(2) AM, = Error in the displacer weight
M = [DW]

[DW] is a programmable constant that does change during the operation of
the Enraf level gauge.

Possible Errors: 1. Initial weight or mass determination errors
2. Waste build-up on displacer weight from
initial weight

(3)  AM; = Error in the weight of submerged displacer and wire
M, = weight of submerged displacer and wire

Possible Errors: 1. Force transducer accuracy

2. Waste build-up on displacer and wire
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AV, = Error in displacer volume
Vp =[DV]

4)

of the Enraf level gauge.
Possible Errors: 1.

AV, = Error in Immersed wire volume
Ve = ([Y4]-Dy)* [WV]

®)

Possible Errors: 1.

[DV] is a programmable constant that does not change during the operation

The wire weight for the entire wire L1 (in air) and L2 ( in waste fluid) is
based on the weight of the wire in air. The buoyant force on the immersed
wire from the waste fluid is based on the measured density not on the
actual density above the measurement point. However, the density of the
waste fluid, in general, will be less-than or nearly equal to the density at the
measurement point. The other factor is that the ratio of the wire volume to
the displacer volume is very small compared to the displacer volume, less
than 0.05%. Thus, this error is negligible.

D, is the level at which the density is measured.

Initial volume measurement determination
errors

Waste build-up on displacer changing
volume

Wire Length
Level is specified to an accuracy of 1 mm
and sensitivity of 0.1 mm.

Thermal expansion of the wire
The wire is used in a relatively constant
temperature environment.
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[Y4] = is tank level (surface)
Possible Errors: 1. Wire Length
i Level is specified to an accuracy of 1 mm

and sensitivity of 0.1 mm.

2. Thermal expansion of the wire
Wire is operated in a relatively constant
temperature environment.

3. Waste build-up results in level error

because of different immersion depth in
waste

[WV] is a programmable constant that does not change during the operation
of the Enraf level gauge.
Possible Errors: 1. Error is wire size
2. Waste build-up on wire changing wire
volume per unit length

c. Now calculate the maximum mass error for a 5 Kg/m® density change:

Assume pye = 1000 Kg/m®
Setting Apys = 5 Kg/m® and solving for AMp;
gmcem?® Kg

AMp = 140.81 cm® * —meemmeoeee * 5 - =#0.7gm
1000 Kg cm® m?
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d. Now calculate the maximum volume errof for a 5 Kg/m® density change:
Assume Py, = 1000 Kg/m®
Setting Apy: = 5 Kg/m® and solving for AV
gmem?® 10° Kg cm® mé Kg
AVp= 140.81cm® * * * * 5 eee = 0.7 cm®
103Kg cm?® gmcm?® 10° Kg m?
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B.4

B.5

EFFECT OF WEIGHT DIFFERENCE ON FORCE TRANSDUCER

Some informal experiments were performed in the shop. It was noted that when
requesting the gauge to weigh different calibrated weights, the force transducer was off
by up to 4 gm at the high end (~300'gm) and less than 3 gm at the low end (~150 gm).
The force transducer is calibrated at four points, 25 gm, 100 gm, 175 gm, and 250 gm.
This indicates that force transducer error may be larger outside the calibrated range that
within the calibrated range. This was discussed with the vendor who indicated that error
should be linear within the range of the force transducer calibration. This range spans
25 gm to 250 gm. This is significant, because the weight error may not cancel when
determining the difference between displacer free weight [DW] (free) and submerged
weight, wire tension. Administratively, this means that procedures will need to be
developed for in-field force transducer calibrations and displacer volume calibrations, and
that displacer weights will need to be limited to 250 grams or less.

From B.3 above, the required weight error resulting in a 5 Kgicm® change is +0.7 gm.
The specified density accuracy for instrument is + 5 Kg/icm® As the weight error
becomes larger the estimated error will increase proportionally with this error model.

THE EFFECT OF DISPLACER VOLUME ON DENSITY READINGS

From B.3, the maximum displacer volume error to limit the density error to 5 Kg/m® is
#0.7 cm®. Thus, the volume of the displacer needs to be known within ~+0.5 cm®.
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B.6 NUMERICAL ANALYSIS OF THE EFFECT OF WASTE BUILD-UP ON DISPLACER
ON DENSITY READINGS

A simplified numerical analysis will be performed considering 1 cm® of waste becomes
attached to the displacer.

a. Assume that the specific gravity of the waste attached to the displacer is 1.0 and the
waste has the same density as inB.2 ¢

Displacer Measured Mass Change from Buoyant Forces =1 gm - 0.931 gm = 0.07 gm

24212 gm - (113.79 gm + 0.07 gm) +7.40 gm Kg cm?® Kg
Rn, = *1.0*1000 ~---mmmmem +1.225 —— +0.0
135cm® + 1 cm® + 0.0162 cm® gmm?® m?
gmm? cm?®
Rn, = 997.4 Kgim®*  -—------ = 0.997 gm/em® * —ewemmmmmn = 0.997 SpG
10° Kg cm® 1gm

b. Assume that the specific gravity of the waste attached to the dlsplacer is 4.0 and the
waste has the same density as in B.2 ¢:

Displacer Measured Mass Change from Buoyant Forces = 4 gm - 0.931 gm = 3.07 gm

24212 gm - {113.79 gm + 3.07 gm) +7.40 gm Kg cm® Kg
Rn, = *1.0*1000 ------------ +1.225 - +0.0
135cm® + 1 em® + 0.0162 cm?® gmm® m®
gmm® cm®
= 976.5 Kg/m® * —eceemr = 0.977 gmlom® * = =0.977 SpG
10° Kg cm® 1.gm
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c. Assume that the specific gravity of the waste attached to the displacer is 2.0 and the

waste has the same density asin B.2 c:

Displacer Measured Mass Change from Buoyant Forces = 2 gm - 0.931 gm = 1.07 gm

242,12 gm-(113.79 gm + 1.07 gm) +7.40 gm Kg em?® Kg
Rn, = *1.0*1000 ----—--—-—-- +1.225 -——+0.0
135 cm® + 1 cm® + 0.0162 cm® gm m?® m®
gmm? cm?®
Rn, = 991.3 Kg/m® * --—-—m- =0.9913 glem® * --——-— = 0.991 SpG
10° Kg cm® 1gm
d. Results
SpG of Waste Attached to Displacer Measured SpG rror
No Waste Attached 1.006
1.0 0.997 -0.9%
2.0 0.991 -1.5%
4.0 v 0.977 . 2.9%

The above numerical analysis of three cases where waste builds up on the displacer
shows that the measured density will be lower than the actual waste density. If the free
weight of the displacer is reprogrammed with the new weight of the displacer then the
density error can reduced by a significant amount. In the case of where the attached
waste has SpG = 4.0, the error can be reduced to about -0.2%.
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B.7 LIMIT ON WASTE SpG FOR 250 GRAM DISPLACER (VOL. 135 cm®)

In B.4, it was stated that displacer weights will need to be limited to 250 gm or less. This
limitation will place a corresponding limitation on waste density in which the densitometer
can operate. There will be a waste specific gravity value at WhICh the displacer will not
sink. This calculation will assume a displacer volume of 135 cm?®, and usmg the tested
242 gm displacer mass.

The limit is equivalent to the SpG at which the buoyant force balances the displacer
weight or in simpler terms, the displacer and waste fluid densities are equal :

242 gm
RNy = =mmmmememee =1.79 gmicm® * cm*/1 gm = 1.79 SpG
135 cm®

B.8 CONCLUSIONS AND RECOMMENDATIONS

Three parameters were found to be of significance with regard to densitometer
measurements.

1. Wire weight. The wire weights currently programmed in all ENRAF 854
ATGs are that for 316 stainless steel wire. However, the wire currently
being used is 80%-Platinum-20%-Iridium, which is significantly heavier.
Consequently,initial density readings were less than anticipated.

RECOMMENDATION: Enter the 0.69 value into the [WW] item of the
gauge. (The wire weight value [WW] was reprogrammed in the Enraf level
gauge by work package 2E-98-1244. See page C-16, work step 7.24.4, for
this work instruction.)

2. Force Transducer Error. The force transducer error is not linear for
displacer weights outside of the calibration range. An accumulated error of
as little as 0.7 gram can effect the accuracy of density readings by as
much as 5 Kg/m®.

RECOMMENDATION: Develop procedure for in-field force transducer
calibration and do not use displacers of weight 250 grams-force or greater.

B-25
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3. Displacer Volume. To acheive an accuraéy of + 5 Kg/m?®, the displacer
volume must be verified to within £0.5 cm®.

RECOMMENDATION: Develop procedure for initial displacer volume
calibration to within 0.5 cm®,

4. Ambient Air Density. The ambient air density, [RF], offsets the measured
density to reference it to vacuum. If it is desired to reference it to air then
the ambient air density, [RF], should be set to 0.0.

RECOMMENDATION: Since the change is approximalely 0.1%, leave the
ambient air density as is, [RF}=+.1225000e+01. It can easily be changed in
the future.

References:

1. CRC Handbook of Chemistry and Physics, 50th Ed., The Chemical Rubber Co.,
Cleveland, Ohio, 1969.

2. Mechanical Engineering Reference Manual, 8th Ed., Professional Publications, Belmont,
CA, 1990.

3. Instruction Manual Series 854 ATG Level Gauge, Version 2.3, Enraf Inc., March 1996
(Part No. 4416.220)

4. Instruction Manual Series HIMS Hybrid Inventory Management System with HPU/OPU-
Board, Version 1.1, June 1998 (Part No. 4416.241)
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Faxto: Enraf Ine. From; P. van Houten
Attention Mr. G. Sellers . C.C. E. Bretscher
Country USA Ourref. . -

Your ref, " Date juni 12, 1998

Faxno,  Auto

Nuraber of pages (including this page). 1

e

$ubjed: 854 ATG DENSITY CALCULATION

Dear Gayland,
With reference 1o the telephone conversation yesterday.,

During the density measurermnent will be the density calculated as follow:

= displacer weight - wire tension + wire weight * A1 * 1000 + amb. Air dens + A2
DV + immersed wire volums . .

displacer weight ={DW)
wire tension = averaged measured wire tension {/ «]
wire waight - = wire weight with respect to [TT]
DV = displacer volume item
immersed wire volume = the volume of the immersed measuring wire
SRR
bn = d=n

Dn = DN+ (D}\ DN) /C) n, n be*ween Oand 8
. DK = upper density measurement level
¢ DN = lower density measurement level

amb. Air dens = Ambient air density [RF] itern

Al © = densily correction factor [A1)] item

A2 ) = density correction offset [A2] item

factor 1000 = nesded because the used dimensions of the items

ded.

(l)

To calibrate the §54 density measurement in tha fisid, the A| and A2 items are a

Far e description of the 1P and TP density scan rafar ta document no. 4416.221.
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A 7 - /5”;92 Fax. +31 1526 19574
Fax message o —
g' ) CA7UE 7 Fpm @ M. C. van der Sioot

Faxto _; Enrafine,
AftentionSFME G Seflers ™ €< © i P.v.Houten
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Date ! 415July 1998

Faxno. : B@((@

Nurnber of pages (including this page) :

Subject : Servo density measurement on Waste Fluld

Dear Gayland,
| tried to follow the theary which is made up by Mr. Huber and | can foliow all his formulas.
But io my opinion, there are twa points wrong:
1) Assumption 1 (in paragraph B4) Oispiacer free mass includes wire mass.
We compensate for the suspended (unrolted) wire mass (refer to the deseription in
itemlist at item WW).
2) In the formulas there is a term for the buoyant force of the measuring wire in air.
This, ! do not understand. Theoratically, it is trys. But when we enter the wire weight in
itern WW (for the standard measuring wire this is 0.25 g/m), that wire weight is the weight
in air. Nobody specifies the weight of a measuring wire in vacuum.

Wire weight compensation

ltem TT (ank top) must be set correctly, else the wire welght compensation Is not working correct.
The amount of unrolled measuring wire is calculated by the 854 as:

aT-LQ)
TT = tank top {mostiy the height of the 854 mounting flange)

where:
LQ = measured lavel

For the level measurernent, the compensation works as:

setpoint’ = setpoint + (TT - LQ) x WW

where:

setpoint = sstpoint item 81

setpoint’ = compensated setpoint
WW = wire weight

p-28
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The displacer waight is caleulated by the 854 as:
weight = weight' - (TT - LQ) x WW

where:  weight = compensated weight
weight = measured weight

Density measurement

The wire weight compensation remains active during the density measurement as the displacer is
completely immersed in {he product,

An extra compensation is required for the immarsed part of the measuring wire, which is subject to
buoyance foree.
Then we need itarn WV (wire volume). With the standard measuring wire, the wire volume is:
0.032 em®im. .
To be calculsted as:
Vamd® x 100 = %m % 0.02* x 100 = 0.0314 cm¥m
where:
0.02 = diameter measuring wire (:m}
(diameter standard measuring wire: 0.2 mm)
100 = volume is taken over one metre length (1 m = 100 cm)
The default setting for item WV is +.32000000E-01 (floating point format)
When a densily dip is made (sither with a tank profile or an interface profile), the lovel vsiue is stored
(Iasi valid level, tem LV) and the distance of each of the ten density measurements is known (these
are items DO, O1, .
The immersed amount of measuring wire volume is added by the displacar volume {item DV).
The compensation for the immersed part of the méasuring wire is calculated by the 854 as:

DV =DV +(LV-Dn) x WV

where:
DV = displacer voluma pius immersed wire volume
DV = displacer volume -
LV = last vaiid level)
Dn = density innage level (n ranging from C to §)
WV = wire volume
@Enraf
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The densily is caicutated by the 854 as:

R, = Disp'laaerweighr- Wire tension +’W:re woight w A7 1000 + AZ + AF
§ Displacervolume « Immersed wire volume

where:
Rn = measured servo density (7 0.. 9)
Al = density scale factar (normally not used)
A2 = density offset factor (normaliy not used)
RF = ambient air density [%/,] .
Wire tension = the force in the measuring wire, measured by the 854 level gauge

The first part of the density formula is calculsted in the dimension: %2, then multiplying by the factor
1000 converts the density o the dimension of %7, and then the ambient air density {item RF) can be
added.

The purpose for the ambient air density item is to provide the measured densiy as a density value in
alr (RF = 0), or as a density value in vacuum (RF = 1.225), :

The density gain and offset factor (iterms A1 and A2) are normally not used.

This is all there is.

Back to the original probjem

What remgins is the fact that the measured density does not comply with the real density of the
product.

1) We need data from the usad measuring wire:
its diameter
ite weight / langth unit

That has to be given in the corresponding items WV and WWwW.
2) Please check ocnce more the displacer data:

its weigth -> to be given in item CW
s volume  ->to be given in item DV

3) If poasible and not done befors, calibrate the force transducer with the test weights.
Regards,
Maarten van der Sjoot
nraf
=i
B-2o
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WORK DOCUMENT (W110)=== ===

Page: 1 12:35:54 01 JUL 1998

1. Document Number 2E-98-01244/W GENERIC WORK ITEM
2. Work ITtem Title REPLACE DISPLACER FOR DENSITOMETER AY-102

3. Components

Component Number : Name
N/A
Temporary Number Name
N/A

4, System 04 FQUIPMENT INSTALL

5. Location
Facility 2E EAST TANK FARMS
Bldg/Rm 241-AY Other AY-102 Other DENSITOMET

6. Symptom, Problem, or.Condition
REPLACE DRUM & DISPLACER FOR AY-102 DENSITOMETER.

Date
7. Originator Name WOODY,BW 06/11/98
Telephone No.  373-4471 MSIN S0-09
8. Charge Code
5. Priority 2
10. Phase Designator P2-3 JUNE
Phone
11. Cognizant Engineer POWERS,RL 373-5933
12. Planning Required - Y
Sighature Date
13. Screener/Ops Review X RODRIQUEZ,RS 06/11/98
Signature Date
14. Resolution By X NUGENT,TE 06/16/98
15. Approvals
Code Description Signature Date
CE COGNIZANT ENGINEER X HARTY, WM 06/16/98
CM COGNIZANT MANAGER X HARTY,WM 06/16/98
HP HEALTH PHYSICS X HAAN,TP 07/01/98
OTHER-1 OTHER TYPE PROFESSIONAL X HUBER,JH " 06/16/98
S SAFETY X GREGOR,JT 06/30/98 .
Q QUALITY ASSURANCE X SAMS,CA 06/30/98
OTHER-2 OTHER TYPE PROFESSIONAL X ROCK,JE - 06/30/98
PIC PERSON IN CHARGE X BISHOP,DJ 07/01/98
16. Resources Required :
Res Code Description No. Act.Hrs s 7@"@'
04 Operations Personnel ‘ 2 3 >£3
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18 Instrument Technician 2 4

54A HEALTH PHYSICS TECHNICIAN 1 2o 4

97 Quality Control 1 ¥ % L'@
1AA OPERATIONS/PIC 1 a4, /e

22 Electrician 1 2

5 Voo ) fex . - =
I J1tte : ) - &

96 Rcs/ouw_/oe/ Tech- R
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17. Pre-Work Review . X GUTIERREZ,RV 07/01/98
18. Tagout Number :
Type Signature Date
19. Work Release P SEE PARTIAL RELEASE SHEET
20.

21.

Work Suspension  (See Work Suspension Sheet)
C

PIC BORROWMAN,JE
Reso1ution/Retesf

i SCOPE:

PIC Org. 77140

1.1  This work package provides work steps to shop-
calibrate a spare densitometer displacer and
replace the existing Project W-320 ENRAF 854
Densitometer (WST-DIT-602A) drum and displacer
in the field. The Densitometer is installed in

Tank 241-AY-102,

2 DESCRIPTION (Summary):

2.1 Perform shop-calibration of spare ENRAF

Riser 15E.

Densitometer displacer per work steps in this

work package ( Steps 7.1 through 7.32 ).

2.2 Replace existing 241-AY-102 ENRAF Densitometer
displacer and drum in field with shop-calibrated
displacer and new drum per approved maintenance
procedure 6-TF-125 and operating procedure
T0-320-420, as required ( Steps 7.33 through

7.41 ).

2.3 Adjust newly installed ENRAF Densitometer
displacer volume per work steps in this work

package { Steps

7.42 through 7.42.7).

2.4 Perform operational test of newly installed
ENRAF Densitometer displacer per test steps this
work package ( Section 10 ).

2.5  Flush installed ENRAF Densitometer displacer per
approved operating procedure T0-020-420 after-
operational testing ( Section 10 ) is complete.
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2.6 Restore area as required.

3 REFERENCE DOCUMENTS, PERMITS AND SPECIAL PROCEDURES:

3.1 6-TF-125:

3.2 T0-020-420:

3.3 H-2-817634:

ENRAF Series 854
Maintenance and
Calibration.

Clean Level Indicating’
Transmitter Tapes,
Plummets and Displacers
Reptace Food Instrument
Corporation/Robertshaw
Tapes and Plummets.

Ihstm ENRAF Nonius Assy
Installation & Riser
Schedule.

3.4 H-2-818560, Sht. 05: Project W-320 P&ID Tank

3.5 H-2-95413:

3.6  ECN-644543

241-AY-102.

Instm Liquid Level
Indication & Alarm
Installation & Details.

Level Gauge Upgrade.

3.7 Flammable Gas Review.

3.8  RWP E-1093.

3.9 Waste Planning Checklist.

3.10 Job Hazards Analysis ( JHA ).

3.11 Bill of Materials ( BOM ).

3.12 USQ # TF-98-0317, Rev. 002.

4  PRECAUTIONS, LIMITATIONS & NOTES:

4.1 Except for steps requiring HP hold point
signatures, any steps in this instruction that
are NOT required for completion shall be

s
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4.2

NOTE -

4.3

4.4

4.5

indicated as such by entering ' N/A ' in the
appropriate sign off space and explained on the
Work Record Document.

Except for steps requiring HP hold point
signatures, sections or steps.of this work
instruction may be performed out of sequence,
with regards to maintenance or plant conditions.

Steps 4.3 through 4.4 apply ONLY to the field
work activities associated with densitometer
displacer and drum replacement.

Per HNF-1P-1266, portions of this activity are
classified as a "Dome Space Intrusive, Locally

Waste Disturbing Operation” associated with an

actively ventilated Facility Group 2 tank, 241-
AY-102.

4.3.1 Flush connections are valved quick
disconnects less than 1 in. in diameter.
Drum and displacer replacement
activities are performed with the
isolation valve closed. Densitometer
readings are taken with containment
established and equipment is
nonsparking.

4.3.2 Before installation of the flush
connections to the spray nozzles,
flammable gas entry monitoring
requirements must be met as described in
the work resolution.

4.3.3 There are no TSR controls associated
with Ignition Source or Flammable Gas
for the work steps identified in this
JCS work package. Thus, HNF-1P-1266
5.9, 5.10, & 5.11 are not applicable.

An assessment of this work package was completed
and found that there were no dome Toad concerns.

1f displacer exposures exceed Radiation Work
Permit whole-body exposure 1imits, IMMEDIATELY
stop work, place equipment in a safe condition,
and notify Supervisor/Lead or Cognizant .
Engineer. :

WORK DOCUMENT (W110)
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5  MATERIALS AND EQUIPMENT REQUIRED:

NOTE - Materials and equipment required for shop
calibration activities are listed. in step 5.1;
materials and equipment required for field work
activities ( densitometer displacer and drum
replacement ) are listed in step 5.2.

5.1 Equipment vequired ( shop calibration work ):

5.1.1 Enraf 854 ATG gauge w/calibrated force
transducer.

5.1.2 Mater-filled container, 15-in. deep
( minimum ).

5.1.3 Graduated beaker, 800 m1 ( minimum ).

5.1.4 Thermometer, 0-212 deg F.

5.1.5 Density Displacer, RECORD tagged data:
Tagged Weight 24,1 grams
Tagged Volume ___ 1SS cm3

5.2 Equipment required ( field replacement work ):
5.2.1 See Bill of Materials ( BOM ).
5.2.2 See 6-TF-125, Step 4.i ( replacement ).

5.2.3 See T0-020-420, Step 4.1 ( flushing ).

6  PRERFQUISITES:

NOTE - This work package implements both shop work and
field work. The prerequisite steps below apply
ONLY to performance of field work activities
starting with Step 7.33.

6.1 Conduct a PRE-JOB SAFETY MEETING using the
pre-job Safety Meeting form. Review appropriate
Job Safety Analysis ( JSA ), and Radiation Work
Permit ( RWP ) and other applicable permits.

WORK DOCUMENT (W110)
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SUPV

6.2

6.3

6.4

£

6.5

6.6

6.7

Verify latest approved working procedures on the
day work 1i\zo be performed.

- <
VARl A EE RS
Super fsor/Lead Sign Date

If radioactive/hazardous waste as defined by
T0-100-052 will be generated by the performance
of this activity, the Waste Planning Checklist
or Tank Farm Container Request Form shall be
completed and delivered to Generator Waste
Services ( GWS ) and a copy included in this
work package.

Verify 241-AZ-702 Ventilation System ( W-030 )
is operating at 241-AY Facility during work
activities.

6.4.1 If active ventilation system fails or 1is
shut .down at 241-AY Facility during this
activity, work shall cease until active
ventilation is restored.

6.4.2 A1l personnel supporting this activity
shall evacuate the farm and the
immediate work area shall be placed in a
safe shutdown mode.

6.4.3 Notify East Tank Farm Shift Manager.

1f performance of this activity should require
entry into areas that require respiratory
protection, protection and monitoring
requirements shall be identified by IH&S
personnel. Specific instructions shall be
addressed in the Pre-Job Safety Meeting.

6.5.1 IH&S is responsible for monitoring and
establishing breathing air zones.

Notify CASS/TMACS operator (373-1005 or
373-2618) of testing activities on affected
equipment and associated alarms before start of
each shift.

Ensure batteries in portable ENRAF terminal are
fully charged.

WORK DOCUMENT (W110)
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7 SPECIFIC WORK INSTRUCTIONS:

*

CALIBRATE DENSITY DISPLACER ( SHOP CALIBRATION WORK ):

* * *k Kk kkkk

7.1 FILL beaker with at least 400 w1 of water and
record actual water level:

Initial water level reading in beaker
(miniscus) ‘7006 mi.

7.2 PLACE dfsp]acer and snap hook into beaker and
record actual water level:

Final water level reading in beaker (miniscus)
$35 _ ml.

7.3 SUBTRACT initial water 1evel reading from final
water Tevel reading:

B3 - 00
Final Level Tnitial Level
= L3S ml (cm3)

DispTacer/Snap Vol.
7.4  INSTALL displacer and snap hook on ENRAF gauge.

7.5  PLACE gauge and displacer over large water-
filled container.

7.6 SETUP gauge per manufacturer's instructions,
with the following parameters:

RL =-00070.00
TT =+00105.00
MH =+00090.00
HH =-00100.00
HA =+00095.00
MZ =+00090.00
LA =+00001.00
LL =+00000.00

7.7  SET gauge Reference Level (RL) by placing a
piece of wood or cardboard across opening of the

WORK DOCUMENT (W110)
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water-filled container and allowing the
displacer- to come to rest on the wood/cardboard.

7.8. ENTER command [W2=ENRAF2].

7.9  ENSURE displacer is at rest on the
wood/cardboard and gauge is reporting a valid
level reading.

7.10 ENTER command [AR] and allow gauge to
reinitialize.

7.11 ENTER command [EX] and allow gauge to
reinitialize.

7.12 ENTER command [CA], wait 1-second minimum, then
. ENTER command [FR].

7.13 ENTER command [MF].

7.14 WHEN "FR" appears in gauge display, ENTER
command [WQ] and record result.

WQ(FREE) = 240110B6E+CS grams

7.15 Verify that WQ(FREE) is within +/- 3 grams of
tagged weight recorded in Step 5.1.5

e

No

SUPY | o275
Jisdr/Lead Sign te

(QC) Q/‘Z;Mc /(//'n/‘[iﬁa/r'l/ '7/1/}9

Uality Gontrol Sign Date

7.16 1f WO(FREE) is not within +/- 3 grams of tagged
weight, then calibrate force transducer per
manufacturer's instructions and repeat Steps
7.12 through 7.15.

7.17 REMOVE wood/cardboard from water-filled
container and allow displacer to seek water
level in container.

7.18 RECORD container water level from the gauge
display:

WORK DOCUMENT (W110)
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Water Level &6 63 inches
7.19 SUBTRA&I 8 inches from recorded water Tevel:
& 03

z@fi?

S L ——
*—Yater Level

= 500. g3 inches
Submerged Level

- 8 inches

7.20 ENTER command [S2] and record value:
§2 =., 05000060 Eg?arﬁs
7.21 IF S2 does NOT equal 50 grams, THEN:
7.21.1 ENTER command [W2=ENRAF2].
7.21.2 CENTER command [S2=+.05000000E+03].

7.21.3 ENTER command [EX] and wait for gauge to
reinitialize.

NOTE - After entering command [FRI, do NOT press
<ENTER> until displacer reaches Submerged Level
calculated above.

7 27 ENTER command [UN] <ENTER>, [I2] <ENTER> then
[FR].

7.23 MEASURE water temperature near displacer:
Water Temp. 7 3° Deg F
7.24 ENTER command [MF].

7.25 WHEN "FR" appears in gauge display, ENTER
comnand [WQ] and record result:

S JOS )90 97 E 0T
WQ(Submerged) = _ grams

7.26 ENTER command [UN] then [I1] to return displacer
to surface.

7.27 PROVIDE Engineer with water temperature reading,
obtain calculated water specific gravity and -
record below:

===== WORK DOCUMENT (W110)
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Spé (g/cm3)

c Q277 .
Watér specific Gravity

7.28 CALCULATE displacer volume as follows:

(,zz/o/N%F,fé} 5550974073 )
WQ(FREE) WQ (Submerged)
L9017 - 134487
SpG o Vo1ume cm3

7.29 Verify Tagged Volume ( Step 5.1.5 ),
Displacer/Snap Yolume ( Step 7.3 ) and
calculated Displacer Volume ( Step 7.28 ) are
all within +/- 0.5 cm3 of each other.

oy

— o5
UpkywAsor/Lead Sign Date

(c) I et fald Lot
Quality Control Sign ~  Date
g 42&%” J 2/2/98
’ (8gnizant Engineer Sign  Date
7.30 If volumes are NOT within +/- 0.5 cm3 of each

other, then stop work and notify Cognizant
Engineer.

SUPV

7.31 Cognizant Engineer to determine displacer volume
value to be used.

7.32 Quality Control to retag displacer ( with snap )
for transport to field installation site with
displacer volume determined by Cognizant

Engineer and displacer weight and serial number
from original tag and record below:

Displacer Volume: 135 cm3
Displacer Weight: 24e. b grams
Displacer Ser. No.: 93-ol

(a©) G e sisfe b 2l
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Quality Contro

1 Sign Date

REPLACE DISPLACER & DRUM (

FIELD REPLACEMENT WORK ):

7.33 Ensure prerequis
met.

7.34 Quality Control
identification p

jtes in section 6.0 have been

to verify displacer and drum
er BOM Suppl. #0 before

. installation.
(ac) Qﬁ% A/%\“é@%/ /Dzé/ﬁ
ua ongr ign ~ Date

7.35 ENSURE all taggi
displacer before

NOTE - Lockout/tagouts
activities are p
4.9.1, "Lock and

7.36 Operations insta
energize 241-AY-
following work s
Supervisor/Lead.

( Suggested isol
WST-HS-602B; H-2

7.36.1 Craft pe
required

NOTE - Fittings are les
therefore bondin

NOTE - Tank vapor space
may be verified
(VTP-PNL-605B),
by obtaining a p
Port located nea

7.37 Perform flammabl
. follows:

7.37.1 TIF SHMS

ng and tape is removed from
installation.

needed to support work
er HNF-1P-0842, Vol. II, Sect.
Tag Program".

11 Tock and tag or PLD to de-
102 Densitometer to support the
teps or as directed by

ation point: 241-AY-102,
-95413 and ECN-64453 ).

rform zero energy check as
to facilitate work activities.

s than l-inch in diameter,
g is not required.

flammable gas concentrations
via tank 241-AY-102 SHMS Cabinet
if operable and calibrated, or
hysical sample at the Sampling

v VTP-PNL-605B SHMS cabinet.

e gas entry monitoring as

is operable, OBTAIN SHMS data

{ORK DOCUMENT (K110)
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and flammable gas concentrations as

indicated in the table below before

‘connecting flush assembly to spray

nozzle.

Required Condition/

Data Point Condition Reading
SHMS Alarm Test Alarms V////z/
TROUBLE Tight //////
YAL-02JAY-10-2 OFF

H2 HIGH 1ight
YAL-02JAY-18-

WIDE RANGE (%H2)

NIT-02JAY-6-1

NARROW RANGE (%H2)

NIT-02JAY-12-1 < 0.625% 00§
Nk SN

WAt 14 %

NEO Initials / Date

NOTE -

1 OFF
<o0.625% 00 /

Initial recording of readings and signature for

the first spray nozzle connection is documented

in the spaces

provided. below. Subsequent

recordings for the remaining spray nozzles shall

be documented

IF SH
Techn

7.37.2

in the JCS Work Record.

MS is NOT operable, request IH&S
jcian to obtain flammabie gas

sample at the Sampling Port at the tank

241-AY-102 SHMS Cabinet (VTP-PNL-605B)

before connecting flush assembly. to

spray nozzle.
Flammable Gas Reading:

Reading within limits:

TH&S

polt
Yes No

WORK DOCUMENT (W110)
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7.37.3 VERIFY that flammable gas concentration
of tank vapor space is Tess than or
equal to 25% of Lower Flammability Limit
OR less than or equal to 0.625% HZ as

ad by VTP-PNL-605B SHMS.

SUPV/Lead i8it / Date

7.37.4 IF flammable gas concentrations are
greater than 25% of Lower Flammability
Limit (LFL) OR greater than 0.625% H2 as
read by VTP-PNL-605B SHMS, STOP work.

7°37.4.1 NOTIFY Shift Manager that an out-
of-specification condition exists
for BIO-TSR, AC 5.11.

7.37.4.2 COMPLETE actions as directed by
: Shift Manager.

7.38 FLUSH displacer at 241-AY-102 Densitometer per
T0-020-420.

7.39 HPT perform radiation survey on removed
displacer. At HPT or Supervisor/lead direction,
shield displacer with rubber matting/padding.

7.40 REPLACE displacer and drum at 241-AY-102
Densitometer per 6-TF-125, Section 5.8.

7.41 REMOVE Lock and tags or PLD, as required.

ADJUST DISPLACER VOLUME ( NONINTRUSIVE FIELD WORK ):
7.42 Adjust ENRAF 854 Densitometer displacer volume
and wire weight as follows:
7.42.1 Connect ENRAF PET to Densitometer.
7.42.2 Enter command [W2=ENRAF2].

NOTE - Cognizant Engineer will provide displacer volume
( DV ) value to use for installation. -

WORK DOCUMENT (W110)
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7.42.3 Enter command [DV=.XXXXXXXXE+XX]. =+, (35 gooao = ol
7.42.4 Enter command [WW=.69000000E+00].
7.42.5 Enter command [EX].

7.42.6 Wait for gauge to reinitialize ("I1"
appears in display).

7.42.7 Enter command [FR] to keep displacer
from coming to rest on isolation ball
valve.

7.42.8 . Disconnect ENRAF PET from Densitometer.

7.43 If required, nonintrusive troubleshooting may be
performed as necessary to facilitate displacenr
and drum replacement.

7.43.1 Craft perform zero energy check as
required to facilitate nonintrusive
troubleshooting of densitometer as
directed by Supervisor/Lead.

7.43.2 1Install lock and tag or PLD as required
to facilitate nonintrusive
troubleshooting of densitometer as
dirvected by Supervisor/Lead.

8  RESTORATION ACTIONS:

8.1 Supervisor/Lead document work performed and any
problems encountered and record on JCS Work
Record. Ensure job site has been cleaned and
all waste has been placed in proper containers.

8.2 Request HPT to perform post-job survey of work
area and job waste to verify radiological
conditions are at pre-job levels or better.

(HP) ARENT  RobUES

HP Print Name

17-2-78

HP Signature Dat

WORK DOCUMENT (W110)
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9 POST—MAINTENANCE TESTING:
9.1 - N/A

10 OPERATIONAL FUNCTIONAL TESTS:

TEST DENSITOMETER DISPLACER ( FIELD OPERABILITY TEST ):

NOTE - These steps may be performed using either PET or
ENRAF Control Panel { ECP ) software. If using
ECP software, "ENTER command..." shall be
interpreted as "SELECT appropriate ECP command
for..."

10.1 - Ensure prerequisite steps in Section 6.0 are
met.

10.2 HPT to perform pre-job survey of work area.

o—— 798

HPT Initial Date

10.3 OPEN isolation ball valve.
10.4 ENTER command [UNJ.
10.5 ENTER command [I1].

10.6 ENTER command [DK=+00280.007 ( this is a Tevel
below waste surface ).

10.7 ENTER command [DN=+00280.00].

10.8 WHEN displacer reaches waste surface and "in
INN" appears on gauge display, ENTER command
[IP] ( causes ENRAF to obtain a density reading
at 280.00 inches ).

10.9 WHMEN "I1" appears in line 2 of gauge display,
enter command [SC] and record result:

tDlp3 4. *! kg/m3
Avérage Density at 280.00 inches

10.10 VERIFY Average Density reading is between
m==== WORK DOCUMENT (W110)
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SUPV

(Q¢)

CoG

10.
10.

10.
10.

10.

10.

10.

10.

15

18

960 Kg/m3 and 1050 kg/m3.

« Yes No

: . | 1695
Sipervisor/Lead Sign Date

_ / 1--a8
Qualify Contsol Sign Date

//M | & 7-6-98

Cognizant Engineer Sign  Date

ENTER command [I2].

WHEN displacer reaches approximately 280.00
inches, enter command [FR] and record level.

279.29 inches
Submerged Level

ENTER command [MF].

WHEN "FR" appears in line 2 of gauge display,
enter command [WQ] and record result:

<., j0335306 Et03 grams
WO (Submerged AY-102) PR 4¢3067

306
ENTER command [DW] and vrecord value: Va4 337 |
I 7 Fo 0

4, 2436C307F+9)  grams
WQ(FREE)

ENTER command [DV] and record value:
DV /35 podo0E™*tm3
CALCULATE density as follows:

¢, 1¥366367£63 - .1033930¢E487 )
WQ(FREE) WQ(Submgrged AY-102)

- 3 4 4
/A 135 s00007E83 = (039 —kg/m3- O["*’” 7-673
oy

Density }/55- 7.4-1$/

Verify Average Density Reading ( Step 10.9 ) and
Calculated Density ( Step 10.17 ) are within

WORK DOCUMENT (W110)

*%% RECORD COPY ¥*** *%* RECORD COPi’ hdaled
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==HORK DOCUMENT (W110) ===
Page: 18 ' 12:35:54 01 JUL 1998

1. Document Number 2E-98-01244/M GENERIC HORK ITEM
2. Work Item Title REPLACE DISPLACER FOR DENSITOMETER AY-102 /7

- 1,
+/,910 %} of each o{ther. ///ﬁl 7-64§ o /

_,ZYes _ . No PR 767

SuPY e -
Date

(ac) (AN /o AR

Gualfty Condxol Sign Date
€0G /) 618

Toghizant Engineer Sign  Date

10.19 If density values are NOT within +/- 10 kg/m3 of
each other, then stop work and notify Cognizant
Engineer.

10.20 Perform troubleshooting to facilitate testing
densitometer as directed by Cognizant Engineer.

10.20.1 Craft perform zero energy check as
required to facilitate testing
densitometer as directed by
Supervisor/lLead.

10.20.2 Install lock and tag or PLD as
required to facilitate testing
densitometer as directed by
Supervisor/Lead.

10.21 REPEAT entry monitoring steps 7.37.1 through
7.37.4.2 as required before connecting flush
assembly to spray nozzle.

10.22 FLUSH displacer at 241-AY-102 Densitometer per
T0-020-420.

10.23 When flushing complete, POSITION disp1acér
approximately 80 inches below isolation ball
valve ( with isolation ball valve OPEN ).

10.24 Supervisor/Lead document work performed and any
problems encountered and record on J-5. Ensure
job site has been cleaned and all waste has been
placed in proper containers.

10.25 Request HPT to perform post-job surVey of work
area and job waste to verify radiological

===}ORK DOCUMENT (¥110)

*%% RECORD COPY *** - #*%% RECORD COPY ***
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*%x RECORD COPY *** *%* RECORD COPY ***
= == WORK DOCUMENT (W110) B
Page: 19 12:35:54 01 JUL 1998

1. Document Number 2E-98-01244/W GENERIC WORK ITEM
2. Work Item Title REPLACE DISPLACER FOR DENSITOMETER AY-102

conditions are at pre-job levels or better.

1696

HPT Initial - ’ Date

22. Reference Documents Type

HNF-IP-1266 MISC

WHC-SD-WM-HSP-002 MISC

HNF-SD-WM-TSR-006 MISC

T0-100-052 : PROC

o Signature Date -

23. Field Work Complete R R

24. Ops_Acceptance

25. Post Review

. : WORK DOCUMENT (W110)
*%* RECORD COPY *** ok RECORD. COPY ***
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DOCUMENT ACCEPTANCE REVIEW FORM Page1__of 1
P@g <57 2&)\3 Prepared By

=TF-98-385 =390

Procedure Change Number UsQ Screening No. Approval Designator John_Huber

/4” Name

0TP-320-010 A-1 ‘ )

Document No. . Rev./Mod. Cog Eng/SSTE _ -

Title/Organization

?{ Plant Operating Procedure
[ Operator Round Sheet
O Criticality Specifications

[0 Maintenance Procedure

0 Alarm Response Procedure
[ Facility Sampling Schedule
[0 Other Type Document -

[ Operating Specification Document
(Requires Checklist) ~

W-320 Enraf Series 854 Densitometer Operational Test

Document Title

[ New orRevised - Full Review Required
F Procedure Change Authorization

O Administrative Change

)g" Procedure Changes/Changed Pages/Summary of change _Pages 10, 17, 20, 25, 31, 33, 44 ,16

DOCUMENT IS ACCEPTABLE

PROCEDURE REVIEWERS SIGNATURES

(Print Name)

With
As Is Changes .
Noted , . .
1% O oy / j}m/ %&0. 7 W /
perator/User) (Pnnt Name) (Title/Org) (Date)
has been field validated and incorporated.
M O Z. J : @A%ZASI_ éézszyz
re - QA Engineer ) (Print Name) ('1‘ e/Org) ate)
% O , Sl Paman  pulor SLG &foy/77
(Signaturg --Safely Engineer) (Print Nat:me) (I'meIOrg) (Date)
2 0 . z Qe[ DST 2
_ (Stgnature - Shift Mapager (Print Name) itle/Org) (Date;
or Operahons Suppoi Manager) .
Verifies d fuding Change Summary Signature Sheet and ensures Radiological review is complete or
marks Radiological Conlrols as N/A
[ [ - . -
. (Signature ~Radiolcgical Coptrols) (Print Name) (Title/Org) (Date)
] O : ' .
(Sigﬁ - Other) (Print Name) (Title/Org) (Date)
g O Wl rhn thober Coy-Say ([SSTE -12-98
(Sigréture - Cognizant Engineer) (Print Name) itle/ ate)
Ensures that the technical aspects of the procedure are correct, and that the procedure has been reviewed per the approval designator.
Enters the USQ Screening No.
PROCEDU TER '
\ DC Peevonny  __TFPEG D&ﬂ/_{g
{Signature (Pnint Name) (I‘ tle/Org)
APPROVAL AUTHORITY , - )
: / R e del waosf C/(B/?g
(Signature ) (Date)

(Title/Org)
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DOCUMENT ACCEPTANCE REVIEW FORM Pege 1 __.of 1
I
~ -t Prepared By
Etr. 99-3 59 TE-94- 0675 wg ES
procedure Change Number usa scr niv}g No. Approval Designator JOA/I /ﬁ/bﬁ/\
- ' Name
o7p-310-010 - : A;—()
Document No. Rev./Mod.
: Goey Gns [ SSTE
Plant Operating Procedure [ Alarm Response Procedure _ Title/Orgahization
] Operator Round Sheet [ Facility Sampling Schedule [ New o Revised - Ful Review Roquired
[ Criticality Specifications 1 Other Type Document
[J Maintenance Procedure [ Operating Specification Document M
(Requires Checklist) Procedure Change Authorization
W20 Eﬂfﬂ# Sertes 9:4( OZJ\S;TDY"‘(/—(Z’\ OWO\"’\&// 0 Administrative Change
TisT Prceduma .
Document Title -

,Zﬂ Proceduxe Changes/Changed Pages/Summary of change PMILS i< 33, 42 ?\./nac\moh(&;/s

PROCEDURE REVIEWERS SIGNATURES
| DOCUMENT IS ACCEPTABLE

With
As Is  Changes
Noted ‘
0 GAZAS LG Hartley = ACO /@ ST
dture (Print Name) (TitlefOrg) ('Dale)

Ensuges that the pyocs

)

o ‘< re has been field validated and comments incOrporated.
v M/ /" 2 MM&L _@A_E/DS/ 6278

$§xgnature QA Engineer ) (Print Name) (Tile/Org) (Date) -
%] O A (O fhovay LEOKRY THerrS Erbkfmeps B8 E-2-9%

ignature ; Safely Engineer) (Print Name) (Title/Org) © (Date)

2 O R Goherez.  og/bst— ©-2-5

(ngnamra Shift Mana (Print Name) {Title/Org) (Date) |

. or Opcrauons Support anaoer)
Verifies d ing Change Summary Signature Sheet and ensures Radiological review is complete or

marks Radiological ConLrols as N/A

o NA

a , - .
re -Radiojpical Controls) (Pript Name) (Title/Org) (Date;
K o et e Y
(Print Name) (Title/Org) _ (Date)
g D : b &-2-99
(Sigfatdre - Cognizant Engineer) (Pnnt Name) (Title Crg) . Date) -
Ensures that the technical aspects of the procedure are correct, and that the p dure has been revi per the approval desig
) Enters the USQ Screening No.
PROCEDY W Q{A . ,
' ‘_/ﬂ,(j J sy, oL, %
(Signanite )~ (Print Name) (Title/Okg}) (Date)
APPROVAL AUTHORITY
’ 3 v-a.-JZL P Ly MeciMeee OB /psT - Bl2/o¢
(Signature ) i (Print Name) (Title/Org) . Date)
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