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OPERATIONAL TEST REPORT
FOR THE
241-AN-107 ENRAF ADVANCED TECHNOLOGY GAUGES

1.0 INTRODUCTION

The Operational Test Procedure for the 241-AN-107 ENRAF Advanced
Technology Gauges (ATGs), WHC-SD-WM-OTP-187, was started on October 16, 1995,
and was completed February 13, 1996. K. G. Carothers of Tank Waste
Remediation Systems Engineering requested the test procedure; ICF Kaiser
Engineers' Control Systems Engineering department wrote the test procedure and
supported its performance at the 241-AN-271 Building of the Hanford Site.

2.0 DESCRIPTION OF TEST

The purpose of the test procedure was to verify the proper function of
the major components of the vertical density profile data acquisition system
as installed on Tank 241-AN-107 to support the Caustic Addition program.
Testing was intended to verify that the functional, operational, and design
requirements are met by the equipment as installed in its final inservice
configuration. Each component was evaluated against the following criteria:

-- The Workstation/Computer Criteria:
- Boots up to DOS%

- Communications to the ATGs via the Communications Interface Unit (CIU)
using the LOGVR18 program.

~ Runs "batch" files CYL OTP.RQS and IP OTP.RQS to collect vertical
density profiles from both gauges simultaneously.

- Runs a "batch" file to individually 1ift a displacer 7 to 10 inches
then stop.

-- ATG Criteria:

- Responds with an error code = 000 or 0000 (indicating no problems) for
the XPU and SPU of the ATG.

- Gauge Transmission Address (TA) is correlated to the riser on which the
gauge is installed on.

- Reports an I1 elevation within 1.5 inches of the accepted waste
elevation.

*DOSs  (M5)-D0S is a trademark of Microsoft Corporation.
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- Reports a density for the upper 3 feet of unmixed supernatant of 1.39
+ 0.05 sp.g. using the "batch” files CYL OTP.RQS and IP_OTP.RQS.
-- Rinse Spool Assembly Spray Nozzle Criteria:

- Flow through each spray nozzle is 1.3 gpm or greater when 80 psi
(minimum) is applied.

-- Digital Panel Meter Criteria:
- Each gauge will display 0 to 650 + 20 inches for an input of 4 to 20
mA.

3.0 TEST METHOD AND TEST EQUIPMENT

The ENRAF gauges are installed per H-2-824486 and H-2-85573 on Tank
241-AN-107, risers 1C (101G) and 15A (131G). The gauges are connected to the
computer workstation through the CIU. The gauges were also connected to the
panel meters, The Portable ENRAF Terminal was connected to each gauge as
needed.

4.0 TEST RESULTS

4.1 Summary of Test Results

A reproduction of the master control copy of the test procedure follows
(Attachment 2)}. The data sheets containing all data taken are included as
part of Attachment 2. Also included in Attachment 2 are printoits of the batch
files CYL _OTP.RQS, IP OTP.RQS, LIFTIC.RQS and LIFT15A.RQS.

Communication between the gauges, CIU, computer workstation and panel
meters was without problems. When queried for an error code, both gauges
responded with an error code = 000 or 0000 indicating there were no problems
with the gauge XPU or SPU. The Rinse spool piece assembly performed
satisfactorily. The gauge address was correlated to the riser number: the
gauge at address 00 is on Riser 1C and the gauge at address 01 is on Riser
15A. While there were problems with the displacers not submerging into the
waste, these problems were overcome and the batch files successfully used.
Using the batch files the displacer was successfully controlled, and the waste
level and density reported into the .RPL and .LOG files. Unfortunately, as the
density values reported by the gauge on Riser 1C (see Section 9.0 graph of OTP
Raw Density data, file CYL OTP) are not within the specified range detailed in
the criteria (1.39 + 0.05 grams/cm*3) the test can only be described as a
conditional success, rather than an unconditional success.

NOTE: For an explanation of how the 854 ATG works, see Section 8.1.
NOTE: Unless otherwise indicated all densities are expressed in units of
specific gravity (water = 1.0).

NOTE: For all calculations the waste density is assumed to be 1.41.
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4.2 Detailed Explanation of Test Results

On October 17, 1995 while attempting to submerge the displacers to
measure the sediment levels, it was found the displacers would not completely
submerge. Attempts to lower the displacer by altering the tension setpoint
would lower the displacer slightly, but the displacer could not be completely
submerged. Testing was halted for further inguiry. Investigation revealed
that the displacers were the incorrect density {= 1.58) instead of density of
1.73 or greater. Calculations indicate these displacers will achieve neutral
buoyancy with a wire tension of 25.8 grams. This wire tension setting is below
the 40 grams tension setting attempted. Also, a wire tension setting to
achieve neutral buoyancy is near or below the internal "wire broken" setting
of about 30 grams, thus these displacers could not submerge into the waste
using the 854 gauges.

The displacers were replaced and testing resumed (on December 14, 1995)
at Section 1.9. Again attempting to submerge the displacer on Riser 15A
[density = 1.90] in order to measure the sediment level, it was found the
displacer would not completely submerge, but stopped about 4 inches below the
waste surface (waste surface elevation = 384.5 inches). Calculations indicate
the displacer will be neutrally buoyant with a tension setting of 60 grams.
However, even with a tension setting of 40 grams the displacer would not sink
into the waste. The displacer on riser 1C was not lowered into the waste at
this time to avoid contaminating it in case it needed to be replaced.

At this time it was hypothesized a Tayer located about 4 inches below the
waste surface provided mechanical support to the displacer. In order to
confirm (or deny) this hypothesis a series of Tension versus Elevation
measurements would be taken using the gauge on Riser 15A and compare this data
to calculated values.

On February 10, 1996 a series of measurements was taken using the
displacer on riser 15A: the tension setting was reduced in small increments
and the stabilized elevation of the displacer was recorded. Calculations
indicated the displacer should be neutrally buoyant at a tension of 60 grams;
thus any tack of downward motion with lesser tensions would have to be
attributed to a sub-surface layer or other phenomenon. However, when the
tension was set at 60 and 50 grams, the displacer did not go below the 380
inch elevation. When the tension was set at 40 grams, the displacer did go
below the 380" elevation and stopped at 79.67 inches (see Section 9.0, Tension
vs Elevation data, Riser 15A - try 2). Given this unexpected result [passing
below the 380" elevation] and the fact the flushing operations were cleaning
the displacers extremely well, the measurements were repeated using the
displacer at riser 1C. See Section 9.0, Tension vs Elevation data, Riser 1C.

Calculations indicated the displacer at Riser 1C would be neutrally
buoyant at a tension of 86 grams; thus any lack of downward motion with lesser
wire tension would have to be attributed to the sub-surface layer or other
phenomenon. However, with the tension set at 80 and 70 grams, the displacer
did not go below the 380 inch elevation. When the tension was set at 60 grams,
the displacer did go below the 380" elevation and stopped at 83.59 inches.
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Based on these two measurements, it appears the wire tension needs to be
at least 15 to 25 grams lower than the (calculated) neutral buoyancy tension
setting to submerge below the waste surface. Despite this unexpected success,
the displacers were replaced with units weighing about 285 grams to provide a
larger margin of tension available to "punch through" any potential sub-
surface layer as it is possible that internal tank currents or the planned
mixing operations could move a "stronger" sub-surface Tayer under the gauges.

Once the displacers were replaced the batch files successfully controlled
the gauges and obtained the vertical density profile data. Each reply file
was successfully converted into a .LOG file. Copies of the .LOG and .RQS
files and spreadsheet compatible files are included in the Test Data Sheet
section of Attachment 2.

The values obtained for the waste level were within the specified + 1.5
inches of the accepted values. The current waste Tevel in tank AN-107 [per the
entry dated 2-13-96 in TF-OR-EF-AN] was stated at 384.8 inches. The gauge on
Riser 1C measured the waste level at 384.50 inches [raw value]; to adjust for
the amount of the displacer below the waste level add 0.79 inches to get a
corrected waste Tevel of 385.29 inches. The gauge on Riser 15A measured the
waste Tevel at 384.25 inches [raw value]; to adjust for the amount of the
displacer below the waste level add 0.79 inches to get a corrected waste level
of 385.04 inches.

The raw values obtained for the waste density [the upper 3 feet] were
within the specified value [1.39 + 0.05] for gauge on Riser 15A [1.36]. The
raw values obtained for the upper 3 feet waste density were not within the
specified value for gauge on Riser 1C [1.50]; the density measurements from
the gauge on Riser 1C consistently show a positive 0.143 (8.4%) bias. A field
check shows this bias is due to an erroneous parameter entered into the gauge;
the DV parameter is entered as 135 instead of 147.32. To correct the raw data
values are multipltied by 0.91637 (135/147.32) to yield the corrected value.
The corrected data for Riser 1C is shown in Attachment 1.

While the raw results from gauge 1C do not met the criteria and the
source of the error has been Tocated, the gauge will be accepted "as is”
because 1) the gauge to gauge correlation is excellent [using adjusted values
is 0.99] and, 2) the raw data taken will be used to find a adjusted baseline
to Took for changes induced by the mixing test rather than absolute results,
though those are available using the correction factor until the correct DV
parameter is entered.

Also, the density data (from both gauges) shows a slight trend indicating
the density of upper waste material is greater than the waste material below
it. This apparent trend is attributed to the gauge using the default value for
the wire volume compensation factor. This factor is dependent on the density
of the material being measured and the values [0.0281 and 0.032] are for use
in materials with a density less than 0.5. Despite repeated contacts and
attempts, the gauge vendor did not supply the appropriate wire volume
compensation factor for our installation.
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5.0 DISCUSSION OF TEST EXCEPTIONS

During the course of the test 12 (itwelve) test exceptions were generated.
Most were to correct typos, to make minor changes to the test procedure or to
document the difficulties with getting the displacers to submerge more than 4
(four) inches into the waste. These Test Exceptions are summarized and
discussed here.

Test Exception #1: Used alternate method to correlate the gauge address
to the riser location. Power at one of the gauges was OFF, and it was
possible using LOGVR18 to determine which gauge address was not
responding.

Test Exception #2: Corrected a typo on the data sheet; the values for AN
and AM were reversed. Also note the Jocation of AN and AM on Figures 1
and 2 in the OTP are reversed.

Test Exception #3: Corrected a typo on the data sheet; the value for DO
should be 5 (not S).

Test Exception #4: Corrected a typo on the data sheet; the value for ER
should be FRI3 (not FR13). [See Test Exception #6A.)

Test Exception #5: There was only 1 (one) connection point of the flush
assembly instead of 3 (three). Revised minimum flow to be 3.9 gpm [3 X

1.3 gpm].

Test Exception #6A: Change ER parameter [Error Restart - instructs the
gauge what to do if an error or power drop out occurs] to FRIZ2. This
makes the setup of the gauges compatible with 6-TF-125. In the event of
an error or power drop out, the displacer will either freeze in its
current location or will descend down. The intent is to "fail safe" and
avoid the possibility of wrapping wire covered with tank waste on the
drum should an error or power drop out occur.

Test Exception #6B: The original displacers were replaced and on 12/14/95
the OTP was restarted. However the displacer on Riser 15A would not go
below the 380" elevation. As this was unexpected, the test was again
halted for troubleshooting. On 2/10/96 a displacer weighing 231 grams
went below the 380" elevation and found the sludge level. In order to
have a greater margin of downward force available, the 231 gram displacer
was replacer with a 286 gram displacer. On 2/13/96 the OTP was restarted
and all field work completed.

Test Exception #7: In order to save time and reduce water put into the
tank, steps 1.9.1.7 through 1.9.1.10 [finding the sTudge Jevel using [2]
were not performed as the sludge level had been found on 2/10/96. As the
data sheet was "full" from previous attempts, data was recorded on the
Test Exception Sheet.
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Test Exception #8: Performed step 1.9.4.11 [exit the program] as the last
step of section 1.9.4 to avoid leaving the program prematurely.

Test Exception #9: The LIFTIC.RQS and LIFTI5A.RQS files were modified by:
1) Adding a !PAUSE 15 after several commands to allow them to take
effect, otherwise one or more of the following commands are ignaored.
2) Adding a command to exit the Maintenance mode; otherwise the
Maintenance specific commands would be accepted after the file was
executed.

3) Modifying the time the displacer is 1ifting {(from 8 to 15
seconds) to 1ift the displacer per the requirements.

Test Exception #10: Deferred examination of data (step 1.9.3.12) to a
later date. When the data were examined on 2/20/96, it was discovered the
raw density data from the gauge on riser 1C is consistently higher than
that reported by the gauge on riser 15A. [See details elsewhere in this
report.] The intent of the density profile measurement in the OTP is to
establish a baseline [before any mixing has occurred) for future
comparison. Alsc the source of the error has been determined and the data
can be adjusted.

Test Exception #11: No data was gathered (by either gauge) in the top
third of the tank [10 measurements] as the gauge did not have enough time
to establish a valid reading for the waste level; that reading is
required as part of the Density profile command used in the batch file.
Sufficent time had elapsed to establish a reading for the waste level for
the following 20 measurements. The twenty good measurements taken are
sufficient for a comparison to the data taken by the other batch file

CYL OTP.RQS. (See Attachment 1.)

6.0 CONCLUSIONS AND RECOMMENDATIONS

The results of the Operational Test Procedure show that the gauges
function as required for the 241-AN-107 Caustic Addition program.

7.0 REFERENCES

1. Instruction Manual Series 854 ATG Level Gauge, version 2.2, pg 40 by
ENRAF Inc.
2. 6-TF-125, ENRAF SERIES 854 PREVENTIVE MAINTENANCE AND CALIBRATION.
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8.0 GAUGE PRINCIPLES

8.1 854 Gauge Operation

The 854 gauges operates by lowering a displacer on a wire and monitoring
the tension in the wire and the amount of wire reeled out. The displacer
weight, displacer volume and a reference elevation (parameters DW, DV and RL
respectively) are loaded into the 854 gauge when it is calibrated. A 854 gauge
is calibrated every time a displacer is changed.

Note: for all measurements with the 854 gauge, the elevation reference point
is the bottom of the displacer.

The 854 gauge has three wire tension settings the user can set: S1, S2
and S3, but for level monitoring purposes only S1 is of concern. At
calibration S1 is set at the displacer weight minus 15 grams. When the 854
gauge is instructed to monitor the level, the 854 gauge lowers the displacer
and monitors the wire tension and position. When the tension reaches the S1
value the 854 gauge stops displacer motion and reports the elevation. By
knowing the amount of the displacer submerged into the liquid, an accurate
vaiue of the level can be determined.

To determine the density of the material the displacer is submerged
completely to the position desired. The 854 gauge then measures the tension in
the line and calculates the density of the material supporting the displacer;
a denser material provides more buoyant support [thus the wire tension will be
less] than a lighter material [thus the wire tension will be greater].

Note: The 854 gauge can not determine if there are outside influences on the
displacer. If the material was a soft slushy material that provided some
mechanical support, or was in a location with a general "up current"; the
reported density would be biased high. In the same way if a "glob" of
solidified material was attached to the displacer or was in a location with a
general "down current"; the reported density would be biased low.

However, the 854 gauge also has two setpoints related to wire tension.
The first is a tension setting of 350 grams and a tension equal to or above is
interpreted by the 854 gauge as "displacer stuck" error; the 854 gauge ceases
displacer motion and enters a fault mode. The second is a tension setting of
25 to 35 grams and a tension equal to or less than is interpreted by the 854
gauge as a "wire broken" error; the 854 gauge again ceases displacer motion
and enters a fault mode.

There is another constraint on the 854 gauge: the DW, and all tension
settings cannot exceed 300 grams. Values over 300 grams are not accepted by
the 854 gauge as valid settings.
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8.2 Displacer Calculations

Throughout this report there are references to calculations associated
with the displacer (volume and weight) as well its' submergence and
interaction with the wire tension. This section describes how the model for
these calculations was created, how adjustments for different displacer
volumes are handled and seperate hand calculations to show the model is
working correctly.

8.3 Displacer Model: Assumptions and Equations
The displacer is modeled in 3 segments: the lower segment as an inverted
cone, the middle segment as a right circular cylinder and the upper segment as

a cone.

Assumptions:
1) The effects of the "rounded point" and eyelet are ignored.

2) The volume of the bottom segment and the volume of the upper segment
are constant from disptacer to displacer; variations in the overall
displacer volume are made by adjusting the length of the middle segment.
3) The density of air is zero {(compared to the waste density).
The equation for the volume of a circular cone is:
Volume = 1.047*H*R?
where:
H is the height of the cone
R is the radius of the base of the cone
The equation for the volume of a right circular cylinder is:
Volume = 3.1415*H*R?
where:
H is the height of the cylinder
R is the radius of the base of the cylinder
The radius of the base is specified at 1 11/16 inch diameter (converts to
a radius of 2.143 cm), the cone height is measured at 0.75 inch (converts to
1.9 cm).

Note: The parameter for the distance the displacer sinks into the material (Z)
is referenced from the bottom of the displacer.

Using this information the values for Va, Vb and Vc have been determined
for displacers haveing overall volumes of 122, 135 and 150 cm’ {pages 12+)

10
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8.4 Displacer Model: Bouyancy Equations

To take into account the volume and weight of the displacer, the
force/tension in the wire and the density of the waste the following equations
are needed:

The general equation for displacer bouyancy is:
F =G - (VI*R1+V2*R2) (From Ref 1)
where:
Force or Tension in the wire
Weight of the displacer in air

non

F
G

R1 = Density of upper material (air)

V1 = Volume of displacer in upper material
R2 = Density of lower material (waste)

V2 = Volume of displacer in lower material

For measuring level, the upper material is air, whose density is
approximated by zero. Thus the equation simplifies to:

F =6 - (V*R)

and is re-arranged to solve for R:

R=(F-G)/V
where:
R = Density of material (waste)
F = Force or Tension in the wire
G = Displacer weight, in air
V = Volume of displacer

The above equations are combined with the displacer model allowing the
performance of the displacer to be predicted.

11
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TAM /9/777.{4 a /? j?e/a[_s éla C]Ts%qmce

fo He wha Vg i Ve med; 7.09+9- 1.0Tcm
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@5 tle J,(:GP(QLU\ ) -ﬁc)umo(@ 1.9+ .09 /0.97 cm
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T (2043)> > KOC{CM 'Ohj

VC/VB o tae = £.07+192 9.99 em

—BP Caé c)ioP]aaL\ = 9.9+ (9= J.ET cm
S'IMR}OJ\E] ‘Pvr o IS0 s Q]MPLGLG/\ :
hg-;_ ’3,. 72 => 71/3cm Vc/ljs ‘ffg’e/\jcpw__ = 7/5*/? = //.03 Cin
HACASEY -

TOF 0,6 c;mj)!aw\; O3+ 1.9= [2.93 cwm
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DESIGN ANALYSIS

DRAWING 50- PAGE 9{2
suonG _24/- AM- 10 7 o

REV. JOB/ESRNO.

SUBIECT DESP lacer CQ.'Cu.lQ‘E‘\onS
ORIGINATOR JL Douwell DATE !2/28/ Q5
CHECKER-ENGINEER

DATE

APPROVED DATE

Hs 'U?e cjisl))qaw- P> /owerec! ?A:Jro 'Ha (.oaa;!e) Va.
wi M cthe vodil i wCJHj ‘SUIOIMMJGJ ¢ Ao

T/ cm® on ju tHe wante. To calewfate Va as «
fone dion wfp 2 will regoire find ¢l cone basa k(/?q)
ad -,C#nc{—fgr/ ag Z: ( Cone /76;74/4‘ = Z) Faclius

72‘1!’? [49)= Rc\/z

But & s o constant  (as tha cones e copstant )

})cuuci On ’LZGU’) /Q)S R/J_q N 2/‘/3//.C1—- /128
. 8454

O 0= BRI radian (4894 dey)
SO, }ﬁf)owff)j 2 (‘59) 3 QQ can I:'-Q ‘ﬁumc‘, Gl

'U\Ua Vo_ canm \'lt ‘goumoq.

Once #le bothom cone s Covered | tle muiddle Se?menf (Vs)
peeds f be found @ « famcéror\ 65 Z .

/78 = Z-—' 17 Ouver 15/4 *‘aﬂ‘\jx. aé z?= 1.9 Lo éLL
VBH/C. lﬂJier‘Eu&.

i 4 7
LA 0 AT IR VISV AEA LA L AN |u-q_ fum;‘l _]{(:JI' é'l\({ UP/JE’\ 3!.-7:"@'1'}-{-

e\ ;4 i [ - .
(toneewcept e eyuation ——or te—rotome—torH—b

N

l .
Jor T—-""Q '!\:;‘A)JWMW\ Uéu- Corre—t

. \/ T | [ 2 - L2
Y = \—ainc Lﬁ*hr’z'iz> &

é’iqu'lqs

tont  next /0675
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DESIGN ANALYSIS

DRAWING ____sD- PAGE S/7

BunDING _2Y/- AN - /07 _ REV. D JOB/ESRNO.

susiecT _ Displacer Calcylctions

ORIGINATOR j;l— Dowel N » pate JZ7-28-95
CHECKER-ENGINEER DATE

APPROVED L DATE _

7o ‘?C/Uc/ Vc_— it s easiest o 7[f\Ncl Aow much
A aba% tle Waste, Sobtract £hat Uolume #o:«r\

?r/’/cm > and 7.//{6 re Sa/{an‘f o Vc_ .
_ _ 2
VQ - 7! /4 T-é)r h?z RC_,

Where h =2.93- 2 (1).0342 «1293)
R = (;2.93—.%)* tan &  (0F<Re 41T
2. 143

Ef_aat/iwf ,Sdmmarj —[;r ‘DESF/GCe.r Vc)/ume Cal(:vx}o.éans

é (s O/e‘/ermiu'fc[ Lj
K/-Z(one = ‘gcm @
U.)l"lelre B

Zcone iS & total Cone Aeifﬁ (/' ?f”‘)

R A4 -G%QL Ob’er—q” C/(?g/«cer V‘“a.»).‘ud
(2./43 Cm)
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DESIGMN ANALYSIS

DRAWING 50- PAGE 6{ [
suDing 24/ ~AN- /0T

REV. O JOB/ESR NO.
SUBJECT D-ai.gj{_‘)lacer' Calze e bions
ORIGINATOR JL Dowell ~ o ~ pate J2-Z8-75
CHECKER-ENGINEER - N DATE
APPROVED ) _ DATE
, (12)
TAe (“o\Jiwp ‘ﬁor éAe /Ower Sejmemf /(Oht Llﬁr)r
4 Knowd L;j :

fam (9)": Q&/Z

wl}er—a Ra. _éa aa cone bam_ rth(uA et e}eua.{ion

Z. T e Uo/u.me of éLa_ {Ocuer- SG7ME=HL[
(Ve &0 foand by

((/Ji—éL\ o MmaxXimum Ualug "A Cf./‘/cm’)

7—43 {/O/ume csj éla W\“J(Me S’e?mené (V@) y,
‘(;CWJ bji

VB:’H-QZ(Z‘[Q> (Cdfél] Z 7rea‘£ef ‘léj)a)'\ fCT Chn,

f)nd- je.rs L‘L,jch\ “\’.’.Le, VB/VC_
/U‘l&t ‘QxCe)
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DESIGN ANALYSIS
DRAWING 50- _ PAGE 717 7
sunoing 24/ - AN- 107 REV. O

__ JOB/ESRNO.

SUBJECT Displace~ Calzwigtions
)

ORIGINATOR S L  Deawell

CHECKER-ENGINEER

DATE [2-28-95
L DATE

APPROVED

___ DAT:

&/](e Q// ZéAM-L /7ave lﬁe:en de{ewmrdecf) %f—e ane

fied o He ?MW( @fwalrm,f WQ,_ Mf(mj ) .ﬂ/ewel_—b(wdaﬂ
Lrom  He e;wmérm,z B8 v the EMRAF rmamual:

F= &-(VIRL+ Vz*R2)
Whew F=  Force [7ension i wire
6= Weplt of digplaen i @i (D)
V1= Voleme % ij-'y)/ﬂu/l aboe wasde
VZ = e ) c/f7)/ém belnd waits

Ei = D@/mwﬁ oé @A
22 = p&wiﬁ % 60@0-7(&
A}So) Vi + VZ = D\/ (OL«ZA o.“ c}]SP'Qw\ UO,U.M& >

ﬂs Ri in aﬂ)rax‘-rnarlec{ a% O (fow)’ f VZ =2 VQ+VLJVc_ ‘?L

G oo oo DI, we hae

F= Dw-Vz+Rz
Dv=Vi+yz
VZ =z Va+lVb+ Ve

7265: 3 C‘foqt’)‘aﬂs P/Lw _!—AOS& Pr*ewous a'low %L

Cfrs/)/czcu\ W&MQ{CVS N ‘5/\&/2& oé c[iS/D/GCeA 4 A SU[Jme&uu.
o he calcwjered, bated aw on Han PgAameée/ls Ka Force.

v Wik @ F = vale ).

BD-6400-060.1 (10-88)



WHC-SD-WM-0OTR-187
Revision O

8.5 Displacer & Bouyancy Equations: Model Calculations

The model for the combined bouyancy and displacer equations was verified
using hand_calculations (next section). Each displacer (Volumes of 122, 135
and 150 cm”) was checked at a different Z elevation to cross each segment (Va,
Vb and Vc) of the displacer for a total of 9 cacluations. Hand calculations
and model printouts for each scenario follow.

' o . & u/,ulj 'CO"
NO+C: Va‘.ueS ‘Por Q“_ 7, SAOWJ qj‘ a ‘FGC'LOI' “6 2-34 ‘qﬂjqr)';‘:le a(iciul‘é _L‘OV Q‘L
otler  calculetrons "pohind ¢ tlhe Scene g corvect . Al Tresults e
Cue covrect ) <0 Skacuu .
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Equations to model a 122 ¢m3 displacer at various depths:

DD=DW/DV Disp Density = Disp Weight / Disp Volume
F=DW-V2*R2 Eq. 8.8 from ENRAF (R1=0, so it was removed)
DV=V1+V2 Volume of disp=Vol. above T1ine + Vol below
V2=VA+VB+VC Volume of disp in waste per physical model

VA=MIN(9.14,(PI/3)*Ra*2*Z) Volume of lower disp segment
VB=PI*R*R*{MIN(MAX(1.9,7),9.09)-1.9) Volume of middle disp segment
VC=MAX(0,9.14-(PI/3)*(MIN(10.99,10.99-MAX(9.09,Z)))*Rc*2) Volume of upper di
TAN(Theta)=Ra/(MIN(Z,1.9}) Find Ra=f(Z) for VA calculation

TAN(Theta)=R/Zcone Find cone angle
MIN(TAN(Theta)*(10.99-Z),R)=Rc Find Re=f(Z)
Variables for a 122 cm3 displacer at depth = .4 inch.
Input—— Name— Qutput Unit Comment
DD 1.8998279 g/cm*3 Disp. Density
231.779 DW g Dips. Weight
122 pv cm”3 Disp. Volume
F 229.80513 ¢ Force on wire/Tension setpoint
.4 z in Distance disp submerged in waste
vl 120.60009 cm”3 Volume of disp above waste
V2 1.3999081 cm*3 Volume of disp below waste
VA 1.3971212 cm”3 Vol of Tower disp segment
VB 0 cm*3 Vol of middie disp segment
Ve .00278693 cm*3 Yol of upper disp segment
Ra 2.9106903 cm Radius of cone in Volume A (bottom)
1.9 Zcone cm Cone section height (same for Va&Vb)
Rc 2.143 cm Radius of cone in Volume C (top)
3.1415 PI PI, a constant
2.143 R cm Radius of displacer
0 R1 g/cm”3 Density of air
1.41 R2 g/cm*3 Density of waste

Theta  .84542983 Radians Cone angle
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Variables for a 122 cm3 displacer at depth = 2 inch.

Input-—— Name— Output

0D
231.779 DM
122 N

2 Z

1.9 Zcone

3.1415 PI
2.143 R

1.41 R2
Theta

Unit
1.8998279 g/cm*3

cm*3
154.19909 g

in
66.978785 cm*3
55.021215 em*3
9.14 cmr3
45.878428 cm*3
.00278693 cm*3
5.44322 cm

cm
2.143 cm

cm

g/cm”3

g/cm*3

.84542983 Radians

Comment
Disp. Density

Dips. Weight

Disp. Volume

Force on wire/Tension setpoint
Distance disp submerged in waste
Volume of disp above waste

Volume of disp below waste

Vol of Tower disp segment

Vol of middle disp segment

Vol of upper disp segment

Radius of cone in Volume A (bottom)
Cone section height (same for Va&Vb)
Radius of cone in Volume C (top)

PI, a constant

Radius of displacer

Density of air

Density of waste

Cone angle

Variables for a 122 cm3 displacer at depth = 4 inch.

Input Name-—- Output Unit
DD 1.8998279 g/cm”3

231.779 DW

122 DV cm*3
F 60.816912 ¢

4 z in
V1 .75029208 cm*3
V2 121.24971 cm*3
VA 9.14 cm*3
VB 103.73141 cm*3
Ve 8.3782943 cm*3
Ra 5.44322 c¢m

1.9 Zcone cm
Re .93615263 cm

3.1415 PI

2.143 R cm

0 R1 g/cm*3

1.41 R2 g/cm*3
Theta .84542983 Radians

Comment

Disp. Density

Dips. Weight

Disp. Volume

Force on wire/Tension setpoint
Distance disp submerged in waste
Volume of disp above waste

Volume of disp below waste

Vol of lower disp segment

Vol of middle disp segment

Vol of upper disp segment

Radius of cone in Volume A (bottom)
Cone section height (same for Va&Vb)
Radius of cone in Volume C (top)
PI, a constant

Radius of displacer

Density of air

Density of waste

Cone angle
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Equations to model a 135 cm3 displacer at various depths:

DD=DW/DV Disp Density = Disp Weight / Disp Volume
F=DW-V2*R2 Eq. 8.8 from ENRAF (R1=0, so it was removed)
DV=V1+V2 Volume of disp=Vol. above 1ine + Vol below
V2=VA+VB+V( Volume of disp in waste per physical model
VA=MIN(9.14, (PI/3)*Ra*2*Z) Volume of Tower disp segment

VB=PI*R*R*(MIN(MAX(1.9,7Z),9.99)-1.9) Volume of middle disp segment
VC=MAX(0,9.14-(PI/3)*(MIN(11.89,11.89-MAX(9.99,Z)))*Rc*2) Volume of upper di
TAN(Theta)=Ra/(MIN{Z,1.9)) Find Ra=f(Z) for VA calculation

TAN(Theta)=R/Zcone Find cone angle
MIN(TAN(Theta)*(11.89-7),R)=Rc Find Re=f(Z)
Variables for a 135 cm3 displacer at depth = .4 inch.
Input Name— Output Unit Comment
DD 2.0514815 g/cm*3 Disp. Density
276.95 DW 9 Dips. Weight
135 DV cm*3 Disp. Volume
F 274.97613 g Force on wire/Tension setpoint
.4 JA in Distance disp submerged in waste
V1 133.60009 cm*3 Volume of disp above waste
V2 1.3999081 cm*3 Volume of disp below waste
1.41 R2 g/cm*3 Density of waste
VA 1.3971212 cm”3 Vol of lower disp segment
VB 0 cm*3 Vol of middle disp segment
VC .00278693 cm*3 Vol of upper disp segment
3.1415 PI PI, a constant
2.143 R cm Radius of displacer
Ra 2.9106903 cm Radius of cone in Volume A (bottom)
1.9 Zcone cm Cone section height {same for Va&Vb)
Rc 2.143 cm Radius of cone in Volume C (top)

Theta  .84542983 Radians Cone angle
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Variables for a 135 cm3 displacer at depth = 2 inch.

Input

276.95
135

2

1.41

3.1415
2.143

1.9

Variables
Input——

276.95
135

4.25

1.41

3.1415
2.143

1.9

Name— Qutput

DD
OW
DV

Theta

Unit
2.0514815 g/cm*3

g

cm*3
199.37009 g

in
79.978785 cm*3
55.021215 em*3

g/cm*3
9.14 cm*3
45.878428 cm*3
.00278693 cm*3

cm
5.44322 cm

cm
2.143 cm

.845472983 Radians

Comment
Disp. Density

Dips. Weight

Disp. Volume

Force on wire/Tension setpoint
Distance disp submerged in waste
Volume of disp above waste

Volume of disp below waste

Density of waste

Vol of Tower disp segment

Vol of middie disp segment

Vol of upper disp segment

PI, a constant

Radius of displacer

Radius of cone in Volume A (bottom)
Cone section height (same for Va&vb)
Radius of cone in Volume C (top)
Cone angle

for a 135 cm3 displacer at depth = 4.25 inch.

Name—
DD

DW

DV

F

z

V1

V2

R2

VA
VB

vC

PI

R

Ra
lcone
Rc
Theta

Unit

Cutput
2.0514815
89.071938

1.7531478
133.24685

9.14
116.71587
7.3909779
5.44322

1.2350447
.84542983

g/cm”3

cm”3

9

in
cmt3
cm*3
g/cm”3
cm*3
cm*3
cmh3

cm
cm
cm
cm
Radians

Comment
Disp. Density

Dips. Weight

Disp. Volume

Force on wire/Tension setpoint
Distance disp submerged in waste
Volume of disp above waste

Volume of disp below waste

Density of waste

Vol of Tower disp segment

Vol of middle disp segment

Vol of upper disp segment

PI, a constant

Radius of displacer

Radius of cone in Volume A (bottom)
Cone section height (same for Vai&vb)
Radius of cone in Volume C (top)
Cone angle
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Equations to model a 150 cm3 displacer at various depths:

DD=DW/DV Disp Density = Disp Weight / Disp Volume
F=DW-V2*R2 Eq. 8.8 from ENRAF

DV=V1+V2 Volume of disp=Vol. above line + Vol below
V2=VA+VB+YC Volume of disp in waste per physical model
VA=MIN(9.14, (PI/3)*Ra*2*7) Volume of lower disp segment

VB=PI*R*R*(MIN(MAX(1.9,Z),11.03)-1.9) Volume of middle disp segment
VC=MAX(0,9.14-(PI/3)*(MIN(12.93,12.93-MAX(11.03,Z)))*Rc*2) Volume of upper d
TAN(Theta)=Ra/(MIN(Z,1.9)) Find Ra=f(Z) for VA calculation

TAN(Theta)=R/Zcone Find cone angle
MIN(TAN(Theta)*(12.93-7},R)=Rc Find Rc=f(Z)
Variables for a 150 cm3 displacer at depth = .4 inch.
Input Name—— Output Unit Comment
DD 1.91126 g/cm*3 Disp. Density
286.689 DW g Dips. Weight
150 Dv cm*3 Disp. Volume
F 284.71513 g Force on wire/Tension setpoint
V1 148.60009 cm*3 Volume of disp above waste
Ve 1.3999081 cm*3 Volume of disp below waste
1.41 R2 g/cm*l Density of waste
VA 1.3971212 cm*3 Vol of lower disp segment
VB 0 cm*3 Vol of middle disp segment
Ve .00278693 cm*3 Vol of upper disp segment
3.1415 PI PI, a constant
N Z in Distance disp submerged in waste
Ra 2.9106903 cm Radius of cone in Volume A (bottom)
1.9 Zcone cm Cone section height (same for VadvVb)
Rc 2.143 cm Radius of cone in Volume C (top)
2.143 R cm Radius of displacer

Theta  .84542983 Radians Cone angle
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Variables for a 150 cm3 displacer at depth = 2 inch.

Input Name— Qutput Unit
DD 1.91126 g/cm*3
286.689 DW g
150 DV cm*3
F 209.10909 ¢
V1 94.978785 cm*3
V2 £5.021215 cm*3
1.41 R2 g/cm”™l
VA 9.14 cm*3
VB 45.878428 cm*3
VC .00278693 cm*3
3.1415 PI
2 z in
Ra 5.44322 c¢m
1.9 Zcone cm
Re 2.143 cm
2.143 R cm

Theta .84542983 Radians

Comment
Disp. Density

Dips. Weight

Disp. Volume

Force on wire/Tension setpoint
Volume of disp above waste

Volume of disp below waste

Density of waste

Vol of Tower disp segment

Vol of middle disp segment

Vol of upper disp segment

PI, a constant

Distance disp submerged in waste
Radius of cone in Volume A (bottom)
Cone section height (same for Va&Vb)
Radius of cone in Volume C (top)
Radius of displacer

Cone angle

Variables for a 150 cm3 displacer at depth = 4.75 inch.

Input—— Name— Output Unit
DD 1.91126 g/cm*3
286.689 DM
150 pv cm*3
F 76.404486 g
V1 .8620466 cm*3
V2 149,13795 cm*3
1.41 R? g/cm*]
VA 9.14 cm”3
VB 131.72014 cm*3
Ve 8.2778134 cm*3
3.1415 PI
4.75 z in
Ra 5.44322 c¢m
1.9 Zcone cm
Rc .97562895 cm
2.143 R cm
Theta .B4542983 Radians

Comment
Disp. Density

Dips. Weight

Disp. Volume

force on wire/Tension setpoint
Volume of disp above waste

Volume of disp below waste

Density of waste

Vol of lower disp segment

Vol of middle disp segment

Vol of upper disp segment

PI, a constant

Distance disp submerged in waste
Radius of cone in Volume A (bottom)
Cone section height (same for Va&Vb)
Radius of cone in Volume C (top)
Radius of displacer

Cone angle
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8.6 Displacer & Bouyancy Equations: Hand Calculations
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DESIGN ANALYSIS

DRAWING SD- PAGE | / |
BUILDING 29[ — AN- |01 REV. 8] JOB/ESR NO.

sumect _Dhsplacs (adewlation o 122em® 5 2= .4 inch

ORIGINATOR T Dowell paTE _|-10-96
CHECKER-ENGINEER DATE

APPROVED DATE

For a dispha DV= [22em®, DW= 231.779 9 ¢
Z7= 4.4 juckes | ﬁ.né Va) Vg) Vc) Vj) VZz ¢ F.

Fl.uc‘ Ra > VO.-'

Tan 6= Ra /2 ; G- 8454 cag
2= .‘f"xZS‘iﬂ: [.02cm

1A

[.02( Lan (.59s4)) => /.02 (1.13) > Ke= 115 cm.

- Z.__ 2
Var FERts 3000V /40 aofe

As Vo is less tham F.04 cm® | \/5"5 Ve = O

\/Z: VQ*VBJ‘VC => \/Z"—‘ /’40Cm3
DV=Vi+v2 & Vi= 122-1.40= J20.( =1

But F=DW-VzZR2 (B2= 141 g Jcm®)

F= 231779 - (40))41) > 229.80 a= F

BD-64Q0-060.1 (10-86)

27



WHC-SD- WM-OTR~ (97 [Ceyv ©
DESIGN ANALYSIS

DRAWING sD- PAGE [ /

sunoing 24 /- AN- /07 REV, O JOB/ESR NO.

suBlecT  Displacern (dewlations DW:122 . 2= 2"

orGinator ' JL Dowell ’ ’ pATE - /0-96
CHECKER-ENGINEER DATE

APPROVED DATE

For o C‘Isqucer Dv= 122 cm3 DW= 23}.777‘-} 4
2= 2omchaa; Find Ve Vg Ve ViU ¥ F.
Find  Ra, Ve -

Tom € = Q&/Z &= .59 rad
2= 2”3 2.SHem _ S 08 cw

irch,
S.08)(/13) = 5,73 cm

As tha exceeds the mox. roditua of 4his drs’)lawu N Setrmwﬂ‘
Voo s -Fw“j covened; Hhew- Ve= 94 cm®. The $e7mmd«-

VB Ao 'Sdl,muzﬂc’x S,08- 1.9 cm= 3,/8 Cm-3(AB>
Vo= Trehe = 324 (2/43)7(318)% 45.88 cm® = Vi

As Z s les thaw 1.99 cm Ve = ©

Vi= VasVeiVe = 94+ 4S.85+ 0= V2= 5502 cm?

Vi DV-V2 = 120-SS.02> Vi=66.98 cm?

But F= DwW- V222 (12 = )41 3 Jem)
F = 2317719 65.02)(/40)

f_;_ﬁ,-?_o_%

B0D-6400-060.1 (10-86}

VA



WHC-SD- WM-OTR~ 157 Kev O
DESIGN ANALYSIS

DRAWING SD- PAGE \ / rf

suong 249/- AM-/107 REV. Q JOB/ESRNO.

suiect _Displaces  Calchdions; PV=j22 | Z= 4"

orRGINATOR ' OL Do wel) pATE  /-/0-96
CHECKER-ENGINEER DATE

APPROVED DATE

For o dis lacer DV= |22 cm* D= 23\.1’1‘ij 4 2= ‘;/iuclw)
find Ve, Vg, Ve, Vi, 1L * F. Z=H"y 25 cm . 10.0b em

Siuce Z  exceeds l.q(_g\, Va = 9./ cm?

Plso sivce Z exceed 9.09cm, Vig= /03.72 cm?

Find Vc-‘ -f-,NCJ distamce that Ve i Sohme\dxd
2" 7.09 = /;07me (VC" Saéme\;/eof AJ‘)
Tll ed)oo'xcj L\Q-(fl\ﬁ' cg VC. = l-q-"/.()'? = 83 ctm. = /‘/fe;facvcj

710- os:.-) funee. = z
exp Vo % Ve :-;_r h Rz
ENC\ R 'For 'wa $7Huation

Tan 6 = R/H % (er,fmx)(éwé’): Re.
(.33)(/-/3) = 9 em= Ke

VC_G*FOS-J. = %EC.BS)CﬁL{)l:> 76 cm?

Ve sobmeod = /4= Ve exposeed > T/4-Th= £.38en* Ve
\Vz= \/, ey Vo = DM+ [03.72+ €25 (2029 cm3= |4

Vi = [22-(21.24 = 76 cm3 =V

F=0DwW-v2rez (R2=)41)
231779 - Gzza) (141 =  F= 40.933

BD-6400-060.1 (10-86)
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DESIGN ANALYSIS

DRAWING SD- PAGE \ Z [

puoing 2491- AN-107T REV. O JOB/ESR NO.

SUBJECT Displacen Cck\ck\a{:‘;gr\; DV=13s ¢ 2= .4 jnch

ORIGINATOR l 3L Dowel pDaTE  [-10-96
CHECKER-ENGINEER DATE

APPROVED DATE

Foc o c\:sP\aw\. D\!-= 12 amd , DW= 27&?57:-&»,\ 2= 0.4 juch
‘)(hvcl %.JVL,V(,,V”Vz T F. (2'—‘* 04 "x 254 cm [02cm)
Ta

Fi/uc’ Vo ! an de 2 /fSS than ’-qCM, the Vo o e
same Qo ')QW' th cJF-sF/ch with DV= 122 £m3

Va.= /1‘/0 cm?
BS te same reason?uj Vb= Vc = .

Voz 140cm3  # VI=i3S5-140=> Vi= 133L0cm®

Rut F= DwW- V2, (2= /-"Hﬁ/cm:’)

F= 276.95 = (J49)(J4D) S F= 274.18 q

BD-6400-060.1 {10-86)
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WHC - 3D~ WM-0T2- (§7 Rev O
DESIGN ANALYSIS

DRAWING $D- PAGE [ Al

sunone 24 /- AN- /07 REV. O JOB/ESR NO.

SUBJECT D?S}p’ac.v Calew)ations: DV= [3S , 2= 2 "

ORIGINATOR JL Dowell pate  [-10- %6
CHECKER-ENGINEER DATE

APPROVED DATE

For- o d;squcer DV = 135, DW= 276.95 gran #2-=2")
‘plNc‘ \/O.) \/B) Vc_, Vl, Ve T F. (2:2"1‘.?.5‘4_(‘_@: §.08<m)

Find Va i@ a 2 exceeds L% om , \/Q-.—_ Q.74 em?

The distance Sejmem” VB <o So\ommjpcl & 5.08-1.9 =318

From previous Ca|cdq-£rans, VB= 4S. 88 cm?,

Since 2 i less than 9.99 Chn ) Ve= O
Vzz Vs Vba Ve = QH+4S. 8¢ = o= §5.02 em?

Viz Dv-U, = 13s-55.02 Vi= 79.98 cm®

But F= DW- VR (R /4 glcm)
= 276.95 - (55.02)0).40)
F= 199.37 qrams

80-6400-060.1 (10-86)
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WHC-SP-WM-OTL- 17 Kevs O
DESIGN ANALYSIS

DRAWING SD- PAGE yA
sutons .24/ - AN- 101 REV. o JOB/ESR NO.
suslecT _ Displacer GJCLJOJ:TW\’; DV= 135 | 2= 4.25"

omGinaToR 3L Dowell

CHECKER-ENGINEER

oate -10-9&

DATE

APPRQVED DATE

For « Cl("SPlc((er DV=13s, Du: 27¢. 159 3 2=9qest, Lind

Va) VG, \/c_) V|)UZ_ i F. (Z: l'/-zb— ,'chan‘_ 2.';"{_‘(:_“: /agcﬂl)

HNC‘ Va.%lfyswce ;Z'.-w Tre:..“:cr- Ll’l% {nQ{:,mT VCL; %/‘/Cfn?

and swce E 8r'ea{:er- thean 9.99 Cim, \/B.: ”6.72 Cd

72 ';:Ncl VC. - de"er—m‘we ye QKPOSPJ Ld‘ cb tle uﬂ)ot 397}-—4«*
Hc(e«[:,owﬂ): 11.87- 2= 1/.87- [0.%0 = || cm

ﬂeﬂ te E)Po.rﬂc! Uslwime i : %‘(/ke,,:)(rc eﬁo)l

‘)CINC( Q exi)c.wci = Hc@f.o &*”"(Q)"' (e e
(HYULI3Y 25 /.24 =12 e
Ve erponed = g(!-i)(!.zq)'"—*» [.76 cm3

Vc_(sw‘:w;m@? 74176 = Ve = 7.38

Vo= Ve tlys Vs QA J6.72+7.2365 133, 24 = Ve
. \/I = (VCQ‘f-‘JoS‘J> = {'_]@Cm:

And  F= DW-Vzpz (@~ ﬁq/jfms)
= 276.95 - (123.29)(). 41)

F= 99.08 g

BD-6400-060.1 (30-86}
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DESIGN ANALYSIS

DRAWING 50- PAGE ‘ ! (

puLoing 241- AN- 107 Rev. O JOB/ESRNO.

SUBJECT __ 1 sf")facer Calewlations; DV=(S@ em?® § Z=4.4 juch

ORIGINATOR St Dowell DATE _ - /0 -96
CHECKER-ENGINEER DATE

APPROVED DATE

‘%r e chs])[acer DV'—" [S0O cm, D= Jgéég‘?j 42=0.4 Iuc)\)

‘7[1",05 VqJ I/B > Vc,) Vf) VZ T (-E-.: 0.4 incky Z-S'qc,,,E/.GZc‘m)

Fiund Voo: since 7o Jess dhan 1.9 , Voo o £l sana
ah fla cji's')’c\ce/' with DV= 122 Cm])
Vo= /40 cm®  and Vg=le= O

Tho Vo= /40 & V1= 150-14 = /95.6 o

But F= DW- V22, CEz= /f"f(jﬁ-n’)

286.48
F= (50 ?(/#m)(/x//)
F=28472

—,

BD-6400-060.1 {10-86}
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WHC-SD~WN -OTR~ (87 Kev C
DESIGN ANALYSIS

DRAWING SD- PAGE \ Z ‘

suoine 24 1- AN 1017 REV. O JOB/ESRNO.

sumect  Displecen. Glecdation : Dy=rso € 2= 2"

ORIGINATOR 'oU PDowell paTe  |-10-96
CHECKER-ENGINEER DATE

APPROVED _ DATE

For a displacen DV = (SO, D= 236-5973 4 2= 2",
—GNJ VCLJ \/‘)) uc_ )Ul >VL XF . C’Z-: 2" g 254 em S‘.Ofcm}

Fiod Va @ a 2 4 crr-c.a)‘a\ ham 1.9, Vo= 9.4 cm?
TL& MFch”e SijM 1 Sc)bme}\zw( S.08- 1.9= 3.)gcm.

—

From previcus cale wlations ) Va = 45,88 cm?3

Sinvce € o less than 1103 cm, Vo= ©

Ve = Vas VpsVe =7 9.4« 45.68 = V= 55.02 cm?

Viz V- > 1S0-55.022 V= 99.98 cm>

ﬁNc&
F= Dw-vege (pz- /.¢/?/cm3)

F= 256.657- (55.02) ()4)
F= 2091

BD-6400-060.1 (10-86)
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(WHC-SD~-WM-AOTR— (87 2, O
DESIGN ANALYSIS

DRAWING SD- PAGE | [ |

suioing _24 |- AN - 107 REV. @) JOB/ESR NO.
suslecT _ Disnlacer Calculattons @ DV= ISO £ Z= 475 jaclew
I 9]
ORIGINATOR JL Dowell paTe _ [-/0-96
CHECKER-ENGINEER DATE
APPROVED DATE

For o duP!aw DV= (SO , DW= 236.487 o 4 2= 4/.% ’
'F'luc\ Va) Vl’) VCJ U‘ ) UZ_ ¢ . (2” 4 57s "t?-S"JC_ms [12.07cm

F-‘INC\ Va’f VL;- SiNce 2 A4 7rc‘q-£ff' thau .S , Va_; 9./‘{ cm?
P sivce 2 i greaken than 1103, Vb= 13172 e’

To QNA VQ_"' -P]ucl o ‘r\eX/(A«* 1 Ud(un-q_ Cré £l -Q/ﬂ}oosxo( Powé‘rar\ %
Ve : Hc(e?)ﬁ 12.93- {2.07 = .87 ecm
F—FNc\ rc_ ex{b oé e\t‘Da;eJ Uc)(urne : HC (encf_)) ‘é@u@): r('_ e\ar >

(81113 => 9Fcm  So Ve exp The =
Ve eep) = __T:SI (2 (%) = [foy1(.83)
Veew = .87 cm?
Ve Sobmegedd = .74~ 872> Ve= 9.27cm?
Vor VarVpVe = 94413/, 724 .27 % 14913 cm? =\

V= ({/ce?): : ?76‘13

Pud F=DW-vzez (2191 g fem®)

= 286.687 — (149.13)(1.41)
= 286.689— (210.27)
= Te42

BD-6400-060.1 (10-86)
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9.0 ATTACHMENT 1: DISPLACER INFORMATION, DATA ANALYSIS & OTHER CALCULATIONS

Summary for initial displacers . . . . . . . . . . ... ... .. ... ... . Al-2
summary for second set of displacers . . . . . . . . . ... .. ... .. .. . . Al-3
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Summary for initial displacers
The initial displacers had the following values:

Displacer Serial number: 815-00-002
DW = 237.3 grams

DV = 150 cm*3

Density = 237.3/150 => 1.58 g/cm”3
Neutral Buoyancy Point: 25.8 grams.

Displacer Serial number: 815-00-003
DW = 237.1 grams

DV = 150 cm*3

Density = 237.1/150 => 1.58 g/cm"3

Since the displacers are only 0.2 gram difference in weight, Displacer 002 was used for
the following calculations.

Equations to model a generic, submerged displacer:

DD=DW/DV¥ Disp Density = Disp Weight / Disp Volume
F=DW-V2*R2 Eq. 8.8 from ENRAF (R1=0, so it was removed)
DV=V1+V2 Volume of disp=Vol. above line + Vol below
Variables:
[nput Name— Qutput— Unit Comment

DD 1.582 g/cm*3 Disp. Density
237.3 OW g Disp. Weight
150 DV cm*3 Disp. Volume

F 25.8 g Force on wire/Tension setpoint
0 V1 cm*3 Volume of disp above waste

V2 150 cm*3 Volume of disp below waste
1.41 R? g/cm”3 Density of waste

Al-2
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Summary for second set of displacers
The second displacer on Riser 15A had the following values:
DW = 231.78 grams
DV = 122 cm*3
Density = 231.78/122 => 1.90 g/cm*3
Neutral Buoyancy Point = 59.8 grams.

Equations to model for a generic, submerged displacer

DD=DW/DV Disp Density = Disp Weight / Disp Volume
F=DW-V2*R2 Eq. 8.8 from ENRAF (R1=0, so it was removed)
DY=V1+V2 Volume of disp=Vol. above line + Vol below
Variabies
Input Name Qutput— Unit Comment

DD 1.8998361 g/cm”3 Disp. Density
231.78 DW g Disp. Weight
122 DV cm”3 Disp. Volume

F 59.76 g Force on wire/Tension setpoint
0 V1 cmt3 Volume of disp above waste

V2 122 cmt3 Volume of disp below waste
1.41 R2 g/cm”3 Density of waste

The second displacer on Riser 1C had the following values:
DW = 276.16 grams

DV = 135 cm*3

Density = 276.16/135 => 2.05 g/cm”3

Neutral Buoyancy Point = 85.8 grams.

Equations to model for a generic, submerged displacer

DD=DW/DV Disp Density = Disp Weight / Disp Volume
F=DW-V2*R2 £q. 8.8 from ENRAF (R1=0, so it was removed)
DV=V1+V2 Volume of disp=Vol. above Tine + Vol below
Variables
Input Name Qutput— Unit Comment

3y] 2.0456296 g/cm”3 Disp. Density
276.16 DW g Disp. Weight
135 oV cm™3 Disp. Volume

F 85.81 g Force on wire/Tension setpoint
0 V1 cm”3 Volume of disp above waste

V2 135 cm”3 Volume of disp below waste
1.41 R2 g/cm*3 Density of waste

Al-3
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Analysis of Riser 15A (try 1) Tension vs Elevation data
On the first attempt to gather tension vs elevation data, it turned out that the tension
setting was not really changing, thus the gauge was lowering the displacer to the same
elevation. This data can be evaluated for repeatability.

Note: Statistical values were determined using the built in statistical functions of a
handheld calculator.

Case 1: A1l data points are used
Number of points = 27

Average = 380.680 inches

Standard Deviation = +0.0229 inches

Case 2: A1l data points are used except for maximum and minimum
Number of points = 25

Average = 380.682 inches

Standard Deviation = +0.0133 inches

Al-4
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Tension-vs Elevation calculations for Riser 15A

The model for a displacer [volume = 122 cm*3, weight = 231.779 grams] was used to
calculate the elevation of the displacer for various wire tension settings. Given the
amount of the displacer below the waste, the force in the wire is calculated. Al]l
calculations are in metric units. The displacer is divided up into 3 segments: the lower
segment (VA) [modeled as an inverted cone], the middle segment (VB) [modeled as a right
circular cylinder] and the upper segment (VC) [modeled as a conej.

For the various wire tensions using a 122 cm"3 displacer the following Tists the
calculated displacer depth into the waste, the adjusted displacer elevation and the
measured displacer elevation.

Note: The calculated elevation at a wire tension of 230 grams was set equal to the first
measured elevation so both data sets could easily compared.

Tension  Depth Calc Measured
{grams) (calc) Elevation Elevation
230 0.386 384.430 384.43
228 0.497 384.319 - 384.40
226 0.572 384.244 384.32
224 0.632 384.184 384.25
222 0.682 384.134 384.21
220 0.726 384.090 384.13
217 0.785 384.031 384.09
215 0.823 383.993 384.05
210 0.920 383.896 383.94
200 1.114 383.702 383.75
190 1.307 383.509 383.56
180 1.500 383.316 383.37
170 1.694 383.122 383.18
160 1.888 382.928 382.98
150 2.081 382.735 382.79
140 2.275 382.541 382.60
130 2.468 382.348 382.40
120 2.662 382.154 382.21
110 2.855 381.961 382.01
100 3.049 381.767 381.81
90 1.242 381.574 381.61
80 3.436 381.380 381.42
70 3.633 381.183 381.22
60 4.124 380.692 381.02
59.8 NBP N/A /A
50 SSL SSL 380.73
40 SSL SSL 79.67
NBP

Neutral Buoyancy Point
Sink to Sludge Level

L

SSt
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Equations to model a 122 cm3 displacer:
DD=DW/DV “Disp Density = Disp Weight / Disp Volume
F=DW-V2*R2 "Eq. 8.8 from ENRAF (R1=0, so it was removed)
DV=V1+V2 “Yolume of disp=Vol. above line + Vol below
V2=VA+VB+VC "Volume of disp in waste per physical model
VA=MIN(9.14, (PI/3)*Ra*2*Z) "Volume of lower disp segment

VB=PI*R*R*(MIN(MAX(1.9,7),9.09)-1.9) "Volume of middle disp segment
VC=MAX(0,9.14-(PI/3)*(MIN(10.99,10.99-MAX{9.09,Z)))*Rc*2) "Volume of upper di

TAN(Theta)=Ra/(MIN{Z,1.9}) “Find Ra=f(Z) for VA calculation
TAN(Theta)=R/Zcone "Find cone angle
MIN{TAN(Theta)*{10.99-7),R}=Rc "Find Rc=f(Z)
Variables
Input Name Output— Unit Comment
DD 1.8998279 g/cm”3 Disp. Density
231.779 DM g Dips. Weight
122 DV cm”3 Disp. Volume
60 F g Force on wire/Tension setpoint
z 4.1238761 in Distance disp submerged in waste
V1 .17092199 cm”3 Volume of disp above waste
V2 121.82908 cm*3 Volume of disp below waste
1.41 R2 g/cm*3 Density of waste
VA 9.14 cm*3 Vol of lower disp segment
VB 103.73141 cm*3 Vol of middle disp segment
Ve 8.9576644 cm"3 Vol of upper disp segment
Ra 5.44322 c<m Radius of cone in Volume A (bottom)
1.9 lcone cm Cone secticon height (same for Va&Vb)
Rc .58126581 cm Radius of cone in Volume C (top)
3.1415 PI PI, a constant
2.143 R cm Radius of displacer
0 R1 g/cm*3 Density of air

Theta .84542983 Radians  Cone angle

Al-6
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Graph of Tension vs Elevation data, Riser 15A
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Analysis of Riser 15A (try 2) Tension vs Elevation data

Overall the calculated values matched the measured values quite well. The difference
between the calculated elevation and the measured elevation spanned 0.07 to -0.006 inches;
this could have been reduced to about+0.04 inches by "correctly" choosing an appropriate
initial elevaticn for tension = 230 grams.

The slope of the measured response [for the tension settings of 200 to 70 grams] is quite
Tinear. This slope is also proportional to the density of the material the displacer is
going into. Thus knowing the tension settings, the elevations and diameter of the
displacer, the density of the surrounding material can be found.

For Tension = 200 grams, Elevation = 383.75 inches
For Tension = 70 grams, Elevation = 381.22 inches
Displacer diameter = 1 11/16 inches = 4.286 cm

[in the middle segment is a right circular cylinder]

So:
Differential Tension = 200 - 70 = 130 grams (corresponds to mass)
Differential Elevation = 383.75 - 381.22 inches = 2.53 inches = 6.426 cm
Differential Volume = 6.426%(3.1415%4.286%2)/4 = 92.725 cm*3

Thus:

Density = Mass / Volume
or 130 grams / 92.725 cm*3 = 1.4072 grams/cm”3

Al-8
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Tension vs Elevation calculations for Riser 1C

The model for a displacer [volume = 135 ¢m”3, weight = 276.95 grams] was used to calculate
the elevation of the displacer for various wire tension settings. The displacer was
modeled as before.

Note: The calculated elevation at a wire tension of 273 grams was set equal to the first
measured elevation so both data sets could easily compared; the elevation at tension
setting of 275 grams was not used as the measured elevation point is considered a "flier"
and not included in the analysis or graph.

Tension Depth Calc Measured
(grams)} (calc) Elevation Elevation
275 0.398 384.670 412.32

273 0.504 384.670 384.67
271 0.578 384.596 384.67
26% 0.637 384.537 384.62
267 0.686 384 .488 384.58
265 0.729 384.445 384.53
262 0.788 384.386 384.48

250 1.02 384.154 384.26
.214 383.96 384.07

240 1
230 1.407 383.767 383.89
220 1.601 383.573 383.69
210 1.794 383.38 383.51
200 1.988 383.186 383.32
190 2.181 382.993 383.12
180 2.375 382.799 382.93
170 2.568 382.606 382.74
160 2.761 382.413 382.54
150 2.955 382.219 382.34
140 3.149 382.025 382.15
130 3.343 381.831 381.96
120 3.536 381.638 381.78
110 3.73 381.444 381.59
160 3.923 381.251 381.40
90 4.201 380.973 381.22
86.6 NBP N/A N/A
80 SSL SSL 381.00
70 SSL SSL 380.60
60 SSL SSL 83.59
50 SSL SSL 83.59
40 SSL SSL 83.59
NBP

Neutral Buoyancy Point
S

SSL ink to Siudge Level
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Equations to model a 135 cm3 displacer:

DD=DW/DV "Disp De
F=DW-V2*R2 "Eq. 8.8
pV=V1+V2 "Volume
V2=VA+VB+VC "Volume

VA=MIN(9.14, (PI/3)*Ra"2*’

)
VB= PI*R*R*(MIN(MAX(] 9,7),9.99)-1.9) "
VC=MAX(0,9.14-(PL/3)* (MIN( 1.89,11.89-
TAN(Theta)=Ra/(MIN(Z,1.9)) "Find R
TAN(Theta)=R/Zcone "Find ¢

MIN(TAN(Theta)*(11.89-7),R)=Rc

Variables
Input Name Qutput— Unit
DD 2.0514815 g/cm”3
276.95 DW g
135 DV cm”™3
90 F g
z 4.201567 in
V1 2.4113475 cm”™3
V2 132.58865 cm”3
1.41 R2 g/cm”3
VA 9.14 cm”™3
VB 116.71587 cm*3
VC 6.7327781 cm*3
3.1415 PI
2.143 R cm
Ra 5.44322 cm
1.9 Zcone cm
Rc 1.3737983 c¢cm
Theta .84542983 Radians

nsity = Disp Weight / Disp Volume

from ENRAF (R1=0, so it was removed)
of disp=Vol. above line + Vol below
of disp in waste per physical model

"Yolume of Tower disp segment

Volume of middle disp segment
MAX(9.99,Z)))*Rc*2) "Volume of upper di
a=f(Z) for VA calculation
one angle

"Find Re=f(Z)

Comment
Disp. Density

Dips. Weight

Disp. Volume

Force on wire/Tension setpoint
Distance disp submerged in waste
Volume of disp above waste

Volume of disp below waste

Density of waste

Vol of lower disp segment

Vol of middle disp segment

Vol of upper disp segment

PI, a constant

Radius of displacer

Radius of cone in Volume A (bottom)
Cone section height (same for Va&Vb)
Radius of cone in Volume C (top)
Cone angle

Al-10
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Graph of Tension vs Elevation data, Riser 1C
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Analysis of Riser 1C Tension vs Elevation data

Overall the calculated values matched the measured values quite well. The difference
between the calculated elevation and the measured elevation spanned 0.09 to 0.23 inches;
this could have been reduced to about+0.16 inches by "correctly" choosing an appropriate
initial elevation for tension = 273 grams.

The slope of the measured response [for the tension settings of 250 to 110 grams] is quite
linear. This slgpe is also proportional to the density of the material the displacer is
going into. Thus knowing the tension settings, the elevations and diameter of the
displacer, the density of the surrounding material can be found.

For Tension = 250 grams, Elevation = 384.26 inches
For Tension 110 grams, Elevation = 381.59 inches
Displacer diameter = 1 11/16 inches = 4.286 cm
[the middle segment is a right circular cylinder]

i

So:
Differential Tensjon = 250 - 110 = 140 grams {corresponds to mass)
Differential Elevation = 384.26 - 381.59 inches = 2.67 inches = 6.782 cm
Differential Volume = 6.782*(3.1415%4.286%2)/4 = 97.845 cm*3

Thus:

Density = Mass / Volume
or 140 grams / 97.845 cm”3 = 1.431 grams/cm”3

Al-12
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Summary for final set of displacers

The final displacer in Riser 1C had the following values:
DW = 284.177 grams

DV = 147.32 cm*3

Density = 284.177/147.32 => 1.929 g/cm*3

Neutral Buoyancy Point = 76.5 grams

Equations to model a generic, submerged displacer

0D=DW/DV Disp Density = Disp Weight / Disp Volume
F=DW-V2*R2 Eq. 8.8 from ENRAF (R1=0, so it was removed)
DV=V14V2 Volume of disp=Vol. above Tine + Vol below
Variables
Input Name Output-— Unit Comment

0D 1.9289777 g/cm”3 Disp. Density
284.177 DM g Dips. Weight
147.32 DV cm*3 Disp. Volume

F 76.4558 g Force on wire/Tension setpoint
0 V1 cm*3 Volume of disp above waste

V2 147.32 cmh3 Volume of disp below waste
1.41 R2 g/cm”3 Density of waste

The final displacer in Riser 15A had the following values:
DW = 2B6.689 grams

DV = 151.14 cm”3

Density = 286.689/151.14 => 1.897 g/cm*3

Neutral Buoyancy Point = 73.6 grams

Equations to model a generic, submerged displacer

DD=DW/DV Disp Density = Disp Weight / Disp Volume
F=DW-V2*R2 tq. 8.8 from ENRAF (R1=0, so it was removed)
DV=V1+V2 Volume of disp=Vol. above 1ine + Vol below
Variables
Input Name---— Output— Unit Comment

DD 1.896844 g/cm"3 Disp. Density
286.689 DM g Disp. Weight
151.14 v cm*3 Disp. Volume

F 73.5816 g Force on wire/Tension setpoint
0 V1 cm”3 Volume of disp above waste

V2 151.14 cm*3 Volume of disp below waste
1.41 R2 g/cm*3 Density of waste
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Calculate submergence distance of displacer at Riser 1C

When Enraf gauges are calibrated (Reference 2) the S1 parameter (I1 wire tension setting)
is set at 15 grams less than the displacer weight. Since the gauge measures the elevation
based on the absolute location of the displacer bottom, there is a difference between the
reported level and the actual level. This difference is the distance the displacer goes
into the material until there are 15 grams of buoyant force on the displacer. This
distance can be found using the following models:

For the displacer at Riser 1C:

Equations to model a 150 cm*3 displacer

DD=DW/DV Disp Density = Disp Weight / Disp Volume
F=DW-V2*R2 Eq. 8.8 from ENRAF

DV=V1+V2 Volume of disp=Vol. above line + Vol below
V2=VA+VB+VC Volume of disp in waste per physical model
VA=MIN{9.14, (PI/3)*Ra"2*7) Volume of lower disp segment

YB=PI*R*R*(MIN(MAX(1.9,Z),11.03)-1.9) Volume of middle disp segment
VC=MAX(0,9.14—(PI/3)*(MIN(12.93,12.93—MAX(11.03,2)))*RCA2) Volume of upper d

TAN(Theta)=Ra/(MIN(Z,1.9}) Find Ra=f(Z) for VA calculation
TAN{Theta)=R/Zcone Find cone angle
MIN(TAN(Theta)*(12.93-7),R)=Rc Find Re=f(Z)
Variables
Input—— Name—— Output Unit Comment
DD 1.9289777 g/cm”3 Disp. Density
284.177 DW g Dips. Weight
147.32 DV cm3 Disp. Volume
269.177 F g Force on wire/Tension setpoint
V1 136.6817 cm"3 Volume of disp above waste
V2 10.638298 cm”3 Volume of disp below waste
1.41 R2 g/cm*l Density of waste
VA 9.14 cm*3 Vol of lower disp segment
V8 1.4955109 cm”3 Vol of middle disp segment
VC .00278693 cm™3 Vol of upper disp segment
3.1415 PI PI, a constant
z .78884224 in Distance disp submerged in waste
Ra 5.44322 cm Radius of cone in Volume A (bottom)
1.9 Lcone cm Cone section height (same for Va&Vb)
Rc 2.143 cm Radius of cone in Volume C (top)
2.143 R cm Radius of displacer

Theta  .84542983 Radians Cone angle
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Calculate submergence distance of displacer at Riser 15A

In a similar manner for the displacer at Riser 15HA:
Equations to model a 150 cm”*3 displacer

DD=DW/DV Disp Density = Disp Weight / Disp Volume
F=DW-V2*R2 Eq. 8.8 from ENRAF

DV=V1+V2 Volume of disp=Vol. above line + Vol below
V2=VA+VB+VC Volume of disp in waste per physical model
VA=MIN(9.14,(PI/3)*Ra*2*Z) Volume of lower disp segment

VB=PI*R*R*(MIN(MAX(1.9,Z),11.03)-1.9) Volume of middle disp segment
VC=MAX(0,9.14-(PI/3)*(MIN(12.93,12.93-MAX(11.03,Z)))*Rc*2) Volume of upper d

TAN(Theta)=Ra/(MIN(Z,1.9)) Find Ra=f(Z) for VA calculation
TAN(Theta)=R/Zcone Find cone angle
MIN(TAN(Theta)*(12.93-7),R)=Rc Find Rc=f(Z)
Variables
Input Name Output— Unit Comment
DD 1.896844 g/cm*3 Disp. Density
286.689  DW g Dips. Weight
151.14 DV cmt3 Disp. Volume
271.689 F g Force on wire/Tension setpoint
Vi1 140.5017 <m”3 Volume of disp above waste
V2 10.638298 cm”3 Volume of disp below waste
1.41 R2 g/cm" 1 Density of waste
VA 9.14 cm”3 Vol of lower disp segment
VB 1.4955109 cm”3 Vol of middle disp segment
VC .00278693 cm*3 Vol of upper disp segment
3.1415 PI PI, a constant
Z .78884224 1in Distance disp submerged in waste
Ra 5.443722 ¢ Radius of cone in Volume A (bottom)
1.9 Zcone cm Cone section height (same for Va&Vb)
Rc 2.143 Cm Radius of cone in Volume C (top)
2.143 R cm Radius of displacer

Theta .84542983 Radians  Cone angle
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Analysis of Density Data for upper 3' of waste
The following density measurements are for the uppermost 3 feet of the waste. (Units are
kg/m*3; divide by 1000 to convert to specific gravity.) The waste elevation during the
test was 384.8 inches; so the data for uppermost 3 feet would be at elevation 348.8 or
higher. (Data points from FEB13 1.LOG, Attachment 2.)

Elevation Riser 1C Riser 1C Riser 15A
(inches) (Raw) {(Adjstd) (Raw)
376.50 1457 .44 1335.56 1314.09
360.89 1545.90 1416.62 1401.93
345.728 1543.03 1413.99 1401.30

The raw density measurements from the Riser 1C gauge shows a consistent 143.02 (8.4%) bias
over the data from the Riser 15A gauge not only for these 3 data points, but for all
measurements. A field check showed this bias is due to an erroneous parameter entered into
the gauge; the DV parameter is entered as 135 instead of 147.32. To correct the raw data
multiply it by 0.91637 (135/147.32} to yield the corrected value.
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Graph of OTP Raw Density Data (file CYL OTP)
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Graph of Corrected Density Data (file CYL OTP)
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Analysis of Density Data (file CYL OTP)

Viewing the data file FEBI3 1 clearly shows two items of interest: the offset of the Riser
15A data from the Riser 1C data and a slight, yet consistent downward slope to the right.
Note: the rightmost data point for riser 1C will not be included as it is believed to be
influenced by the sludge layer partially supporting the displacer, giving a "false high"
reading.

The density measurements from the Riser 1C gauge shows a consistent 143.02 (8.4%) bias
over the data from the Riser 15A gauge. A field check shows this bias is due to an
erroneous parameter entered into the gauge; the DV parameter is entered as 135 instead of
147.32. To adjust the raw data multiply it by 0.91637 (135/147.32) to yield the corrected
value. The data for Riser 1C has been corrected to account for this and is listed on the
next page.

Performing a correlation function {using the built in statistic function on a handheld
calculator) between the riser 15A data and the Riser 1C data {(corrected) yields a result
of 0.99. A value of 1 would indicate a perfectly linear relationship between the two data
sets, a value of 0 would indicates the relationship cannot be expressed as a linear
function. Thus it appears there is an excellent linear correlation between the adjusted
Riser 1C data and the raw Riser 15A data.

The density data (from both gauges) shows a slight trend indicating the density of upper
material is greater than the material below it - a scenario difficult to believe. This
apparent trend is attributed to the gauge using the default value for the wire volume
compensation factor. This factor is dependent on the density of the material being
measured. The WV value for Riser 1C [0.0281] is set for water [density = 1.0]. The value
for Riser 15A [0.032] is for materials with a density less than 0.5. Despite repeated
contacts and attempts, the gauge vendor did not supply the appropriate wire volume
compensation factor for our installation, nor the magnitude of the effect of this variable
on the reported density.

Overall it appears a liquid layer of slightly lighter material (density about 1.32) sets
upon the balance of the liquid waste which has a uniform density of about 1.40.
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Density Data from file CYL OTP

Elev Riser 1C Riser 1C Riser 15A
(inches) (Raw) (Adjstd) {Raw)
376.5 1457.44  1335.557 1314.09
360.89 1545.9  1416.620 1401.93
345.28 1543.03 1413.990 1401.3
329.67 1546 1416.711 1400.44
314.05 1544.22 1415.080 1399.13
298.44 1543.12 1414.072 1395.1
282.83 1538.82 1410.132 1395.25
267.22 1537.58 1408.996 1395.74
251.61 1534.39 1406.072 1393.45
246 1533.8 1405.532 1393.92
235.99 1537.5%4 1408.959 1389.31
235.56 1534.63 1406.292 1390.1
225.11 1537.06 1408.519 1390.08
214.67 1535.3 1406.906 1390.15
204.22 1534.41 1406.091 1390.25
193.78 1528.79 1400.941 1389.85
183.33 1530.19 1402.224 1386.9
172.88 1529.51 1401.600 1389.08
162.44 1531.34  1403.277 1386.14
151.99 1529.78 1401.848 1386.35
150 1530.16 1402.196 1384 .23
134.67 1527.9 1400.125 1383.71
119.33 1524.8 1397.284 1382.78
104 1525.54 1397.962 1381.7
88.66 1566.13 1435.158 1380.95
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Analysis of Density Data (files CYL OTP and IP_OTP)

Performing a correlation function (using the built in statistic function on a handheld
calculator) between the data (taken by the batch file CYL OTP) and the data by the file

IP OTP yields a result of 0.87 for Riser 1C and a result of 0.91 for Riser 15A. A value of
1 indicates a perfectly linear relationship between the two data sets, a value of 0
indicates the relationship cannot be expressed as a linear function. Thus it appears that
results of the two batch files show excellent correlation.

Note: The batch file IP OTP did not provide 30 density measurement points as did CYL OTP;
only 12 point were used for the correlation calculation. Elevations had to be within 2
inches of each other; or, an average of 2 measurements from file CYL OTP that were
immediately above and below the measurement from file IP OTP and that average was also
within 2 inches of the measurement from file IP_OTP.

Note: The rightmost data point for riser 1C was not included in the calculations as it is

believed to be influenced by the studge Tayer partially supporting the displacer, giving a
"false high" reading.
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Graph Comparing Density Data at Riser 1C (files: CYL OTP & IP OTP)
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Density Data at Riser 15A (files: CYL OTP & IP OTP)
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Data sheet for Tension vs Elevation at Tank AN-107

0ATE: 7 - /D Py Riser: /&4 TRY *|
o= /22,00 ow= 23l 7%
S2/TENSION ELEVATION CONDITION COMMENTS
N/A Initial Ref Elevation é?@ 29
W= 23, 2.4 DISPLACER IN RISER blo0.72.
W= 232.72 Y2 (9 DISP @ 412-420 INCHES BASELINE DISP WEIGHT
$2 = BASELINE-2 GR 3%0. 59 230,
2 = BASELINE-4 GR 220. 7/
$2 = BASELINE-6 GR 2ED.72
$2 = BASELINE-8 GR S0, 08
$2 = BASELINE-10 GR 280, L9
$2 = BASELINE-12 GR ;Q() L9
S2 = BASELINE-15 GR 382 . 04
$2 = 215 GR 280.47
s2 = 210 GR 390, 6%
52 = 200 GR 330 .49
$2 = 190 GR 39D, e'g
$2 = 180 oR TY0. (gq
s2 = 170 &R 350 (9
$2 = 160 GR IR0, bS
s2 = 150 GR fgo,ég
$2 = 140 GR 380 . 4%
s2 = 130 GR 230, Y
$2 = 120 GR 7280 . [r9
2 = 110 GR Z2€H,. 0
s2 = 100 GR 280.6$
s2 = 90 GR Z‘QO‘QQJ
s2 = 80 GR =Y. L9
s2 = 70 @R Z2%0. (9
$2 = 60 GR . 3Y0 . b
52 = 50 O 29D .0 R
82 = 40 GR <40, Y] INITIAL VALUE
52 = 40 GR 390, 7| AFTER 10 MINUTES
Wa = DISP @ 412 ~420 INGHES T U/WASTE
wa = DISPLACER IN RISER WT AFTER WASHING
M/A FINAL REF ELEVATION
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Data sheet for Tension vs Elevation at Tank AN-107

wree 20 9) | msen /SN TRY 2
wv= /22. 0 W= 230.%¥
S2/TENSION ELEVATION CONDITION COMMENTS
N/A (G, 2% fnitial Ref Elevation
w= 230,24 blrO. 7. DISPLACER IN RISER
w= 232.72 HI13., L9 DISP @ 412-420 INCHES BASELINE DISP WEIGHT
$2 = BASELINE-2 GR 2 Y+ 230
$2 = BASELINE-4 GR 2¥G. 4N
s2 = BASELINE-6 GR 3LYE. 22
$2 = BASELINE-8 GR 34,25
$2 = BASELINE-10 GR 2Rd. 21
$2 = BASELINE-12 GR 324, |3
$2 = BASELINE-15 GR 324, nd
s2 = 215 GR 3?,4, ns
$2 = 210 GR 283,94
$2 = 200 GR 3¢, 75
s2 = 190 &R 232 St
s2 = 180 GR 22, X7
52 = 170 GR 253, /¢
52 = 160 GR 392 99
s2 = 150 GR 382 . 179
$2 = 140 GR 282, D
s2 = 130 @R 39 2. 40
$2 = 120 GR 35&2‘21
$2 = 110 GR 292.0)
52 = 100 GR 39 1.9}
2 = 90 o8 3%1. b
$2 = BO GR 22).472
s2 = 70 GR S%]., 22
$2 = &0 GR 29, D2
s2 = 50 GR 3%073
S2 = 40 GR 19. 47 INITIAL VALUE
$2 = 40 GR AFTER 10 MINUTES
wa = DISP @ 412 -420 INCHES WT W/WASTE
we = DISPLACER IN RISER WT AFTER WASHING
H/A FINAL REF ELEVATION
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Data sheet for Tension vs Elavation at Tank AN-107

oate: 2-/0 T

RISER: i

= |35 w=2/6.16q
S2/TENSION ELEVATION = CONCITION COMMENTS
N/A é?‘?, $O Inizial Ref Elevation
W= 2773, J0 « L97.52 DISPLACER IN RISER

wa = 276,95 ?

41254

OISP @ 412-420 [NCHES

BASELINE OISP WE[GHT

$2 = BASELINE-Z GR

1203

275 =52

$2 = BASELINE-4 GR 354,67
$2 = BASELINE-6 GR 25357
§2 = BASELINE-8 GR 33 b2
52 = BASELINE-10 GR I3H. 8%
$2 = BASELTNE-12 GR A54.57
52 = BASELINE-15 GR 254,48 27 = 1

$2 = 315 GR UiA

s2 = 310 @R }

$2 = 300 GR j

52 = 290 GR

s2 = 280 GR

52 = 270 GR Y

52 = 250 GR LA

$2 = 250 GR 38’{ , 26

$2 = 240 GR 234 07

$2 = 230 GR 333. 99

$2 = 220 GR 253,69

52 = 210 a® 233.<]

$2 = 200 GR 333 3%

2 = 190 GR 383,12

s2 = 180 GR 352,93

$2 = 170 GR 392,74

$2 = 160 GR 3323 54

$2 = 150 GR 282, 34

$2 = 140 67 5’31,.’5"

$2 = 130 &R 251, 9

$2 = 120 GR 730 7%

$2 = 110 GR 35/.9

s2 = 100 GR 250,40

$2 = 90 GR 30,22,

$2 = B0 GR 2%, 00

$2 = 70 GR 280, L0
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R C-50 - WMy = 7

oatE: /0 - 2 ristr: [ C _
ov= [ 375 ow= 276 ([ |
S2/TENSION ELEVATION CONDITICN COMMENTS
§2 = 40 6R 3.5
GU
§2 = 587GR
2 = 49 GR [NITIAL VALUE
52 s M
52 = _LOPGR Y227 AFTER 10 MINUTES
DISP @ 412 -420 INCHES WT W/UASTE
DISPLACER [N RISER WT AFTER WASHING
N/A L£F9.95 FINAL REF ELEVATION

Copy this sheet as needed.
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OPERATIONAL TEST PROCEDURE FOR
THE 241-AN-107 ENRAF ADVANCED TECHNOLQGY GAUGE

1.0 INSTRUCTION SECTION

1.1 PURPOSE/SCOPE

The purpose of this document is to demonstrate that the Enraf Advanced
Technology Gauges (ATGs), Communications Interface Unit (CIU), digital panel
meters, and LOGVR18 software installed at 241-AN tank farm function as
intended. Actual test execution steps begin in Section 1.8. All portions of
the test shall be completed before the system is either accepted or rejected.
Testing is expected to take one to two days to compiete.

The purpose of this procedure is to verify correct operation of the level
and density data acquisition system to be used for the Tank 241-AN-107 Caustic
Addition program. This procedure provides operational testing of equipment
and software prior to measuring and recording the waste density and waste
stratification levels in Tank 241-AN-107. Operational testing will verify
that the hardware and software function according to intent prior to starting
tank mixing tests.

1.2 DESCRIPTION OF THE SYSTEM

The following items will be tested for operation: the two (2) Enraf ATGs,
Enraf CIU, digital panel meters, LOGVRI8 software and the interconnecting
cables.

The system being tested consists of:

+ Two Enraf Series 854 ATGs

+ One Enraf Series 858 CIU

» Enraf LOGVRIB‘software running on a standard administrative

workstation to communicate with the gauges by single command and

"batch" files

« Digital panel meters

1.2.1 854 ATG

The Enraf Series 854 Advanced Technology Gauges (Type VEAN854C11F10/LCOZ-
USY measure tiquid levels, and with the density option, can measure liquid
density. The two ATGs installed at 241-AN-107 include the density option and
can measure both density and 1iquid level. These measurements are recorded on
the computer {(using LOGVR18 software to run "batch" file) via the CIU.
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1.2.2 Communications Interface Unit

The Series 858 CIU provides the communications interface between a
workstation and multiple tank instruments. Communications between the
workstation and the CIU are via a full duplex EIA RS-232 serial tink.
Communications between the CIU and tank instruments are over a proprietary,
bidirectional, "Bi-Phase Mark" serial bus. The CIU provides the necessary
communications signal conversion and retransmission. The CIU is installed on
the North wall of 241-AN-271 near the computer running LOGVRIS.

1.2.3 Digital Panel Meters

The two digital panel meters display the current elevation of the
displacers based on the 4-20mA signal from the gauges. The gauges will be
scaled to display the current elevation (above tank bottom) of the displacer.
Meter display ranges will be 0 to 650 inches. The panel meters are installed
in the rack with the ultrasound gear.
1.2.4 LOGVR18 Software

The Enraf LOGVR18 software package is normally used for gauge testing and
troubleshooting by single command. The software's "batch" file capabilities
will be used for the 241-AN-107 application to measure and record density and
sediment levels.
1.3 CRITERIA

This Operational Test Procedure (OTP) will be successful if all the
following criteria are met:
1.3.1 The Workstation/Computer Criteria
1.3.1.1 Boots up to DOS.
1.3.1.2 Communicates to the ATGs via the CIU using the LOGVRI8 program.

1.3.1.3 Runs “batch" files CYL OTP.RQS and IP_OTP.RQS to collect vertical
density profiles from both gauges simultaneously.

1.3.1.4 Runs a "batch" file to individually 1ift a displacer 7 to 10 inches
then stop.

1.3.2 ATG Criteria

1.3.2.1 Responds with an error code = 000 or 0000 (indicating no problems)
for the XPU and SPU of the ATG. :
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.2.2 Gauge Transmission Address (TA) is correlated to the riser on which
the gauge is installed on.

.2.3 Reports an Il elevation within 1.5 inches of the accepted waste
elevation.

.2.4 Reports a density for the upper 3 feet of unmixed supernatant of 1.39
+ 0.05 sp.g. using the "batch" files CYL_OTP.RQS and I[P _OTP.RQS.

(8]

Rinse Spool Assembly Spray Nozzie Criteria

[#% )

.1 Flow through each spray nozzle is 1.3 gpm or greater when 80 psi
(minimum) is applied.

£

Digital Panel Meter Criteria

.4.1 Each gauge will display 0 to 650 +20 inches for an input of 4 to 20
mA.

REFERENCES

.1 Procedures

« 6-TF-125, ENRAF SERIES 854 PREVENTIVE MAINTENANCE AND CALIBRATION
PROCEDURE

. T0-020-420, CLEAN LIT TAPES, PLUMMETS AND DISPLACERS; REPLACE
FIC/ROBERTSHAW TAPES AND PLUMMETS
.2 Drawings

« H-2-824485, Densitometer Mechanical Installation.
H-2-824486, Densitometer Electrical Installation.

.3 Other

« Instruction Manual, Series 854 ATG level gauge, Part No. 4416.220,
Version 2.2, Enraf B.V., The Netheriands.

- Installation Info, Model 854 ATG Servo Powered Tank Gauge, Part No.
4416.601, Version 1.0, Enraf B.V., The Netherlands.

o Instruction Manual 854 ATG density software package, Part No.
564.4416.221-40, Version 1.0, Enraf B.V., The Netherlands.

« Instruction Manual MPU analog output 4-20mA, Part No. 4416.222,
Version 2.0, Enraf B.V., The Netheriands.
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o Instruction Manual, series 847 Portable Enraf Terminal, Part No.
4416.210, Version 1.1, Enraf B.V., The Netherlands.

« Instruction Manual, Series 858 Communications Interface Unit, Part No.
4416.500, Version 2.1, Enraf B.V., The Netherlands.

1.5 RESPONSIBILITIES

fach organization participating in the execution of this OTP will
designate personnel for the responsibilities and duties as defined herein for
their respective roles. The names of these designees shall be provided to the
Recorder for listing on the Recorder's copy of the Test Execution Sheet prior
to the performance of any part of this OTP.

A1l individuals shall carry cut their assigned work in a safe manner to
protect themselves, others, and the equipment from undue hazards and to
prevent damage to property and environment. Performance of test activities
shall always include safety and health aspects as delineated in the operations
manuals and as directed by the Project Engineer. Any hazard identified during
the performance of the OTP shall be reported to the Test Director.

1.5.1 Project Engineer

1.5.1.1 Designate a Test Director.

1.5.1.2 Coordinate testing with facility management.

1.5.1.3 Act as liaison between the participants in operational testing.
1.5.1.4 Ensure informal testing and inspection is complete.

1.5.1.5 Schedule and conduﬁt a pre-0TP meeting with test participants prior
to start of testing.

1.5.1.6 Notify the persons performing and witnessing the test prior to tne
start of testing. ‘

1.5.1.7 Notify all concerned parties when a change is made in the testing
schedule. :

1.5.1.8 Approve field changes to the OTP.

1.5.1.9 Sign/date Test Execution Sheet (Appendix D) when OTP is approved and
accepted.

1.5.1.10 Take necessary action to clear exceptions to the QTP.

1.5.1.11 Sign/date Test Exception Sheet (Appendix B) when an exception has
been resolved.

1.5.1.12 Provide a distribution 1ist for the approved and accepted OTP.
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Confirm that all equipment required for performing this test, as
listed in Section 1.6.2, will be available for the test duration.

Provide equipment required for performing this operational test,

which has not been designated as being provided by others.

Test Director

.1
.2

.3

.10

11

Witness the tests.
Coordinate all operational testing.

Confirm that shop testing (if any) and/or inspection (if any) of the
test unit{s) or portion of the test unit(s) have been completed.

Stop any test which may cause damage to the test unit(s) until the
test procedure has been revised.

Approve field changes to the OTP.

Obtain revisions to the OTP, as necessary, to comply with authorized
field changes or to accommodate existing field conditions.

fvaluate recorded data, discrepancies, and exceptions.

Obtain from the Project Engineer, any information or changes
necessary to clear or resolve exceptions.

Sign/date Test Data sheets and Test Execution sheet (Appendix A & D)
when execution of the OTP has been completed.

Sign/date Test Exception Sheet (Appendix B) when acceptable retest
has been performed.

Prepare and obtain required signatures on the Operational Test Report
prior to reproduction and distribution.

Safety

.1

Review and approve this Operational Test Procedure.

Recorder

.1

.2

Witness testing and perform all recording using black ink.

Record names of all designated personnel on the Test Execution sheet
(Appendix D) on the Recorder's copy of OTP prior to testing.

.3 Observe tests, record test data and maintain Test Log (Appendix C).
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.4.4 Sign/date the Test Execution Sheet, Test Data sheets and Test
Exception sheet(s) (Appendices A, B & D) as the Recorder.

.4.5 Initial every test step on the Recorder's copy as it is completed,
next to the step number and under the appropriate gauge identifier.

.4.6 Record authorized field changes to the OTP.

.4.7 Record, on a Test Exception Sheet, exceptions and test steps that are
gither modified or are not performed. Additional Test Exception
Sheets can be reproduced as needed (Appendix B).

.4.8 Orally notify the Test Director at the time an objection is made.

4.9 After OTP is complete assign page numbers to Test Exception Sheets.

.4.10 Submit the completed OTP to the Test Director for approval signatures

. and distribution.
Quality

.5.1 MWitness the tests.

.5.2 Evaluate recorded data, discrepancies, and exceptions.

.5.3 Approve field changes to the OTP.

.5.4 Sign/date Test Execution Sheet (Appendix D) when execution of the OTP
is completed and again when it is approved and accepted.

.5.5 Sign/date Test Exception Sheet (Appendix B) when an exception is made
and again.when it has been resolved.

.5.6 Initial/mark Test Data sheets (Appendix A), aSsuring data is entered
correctly.

Other Personnel

Health Physics Technician (HPT).

.6.2 Tank Farm Operator(s).
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1.6 TEST CONDITIONS & EQUIPMENT REQUIRED

1.6.1 Test Conditions

No unique or unusual chemical, fire, release of energy,; or criticality
safety hazards are involved with performing or supporting these tests. Normal
facility safety rules and procedures shall be followed during these tests.

A1] electrical and mechanical apparatus shall be operated as designed.

The test items, equipment, and facilities used in this test procedure are
not expected to be affected permanently by this procedure. Test equipment
that has been damaged shall be repaired or replaced.

1.6.2 Equipment Required

The Project Engineer shall assure all test eguipment is available unless
otherwise noted. The following list is provided as an aid and is not intended
to be an exhaustive list.

« Portable ENRAF Terminal (PET) Model Number 847.

+ Blank, formatted 3.5 inch or 5 1/4 inch data diskette(s).

« Hose to connect rinse spool assembly flush connections to AN Farm
water supply.

. Pressure gauge that will indicate water pressure over range of 80 to
140 £ 5 psig and connect to the hose.

« Fitting(s), as needed, for pressure gauge, hose, and flow control
valve. _

» Stop watch or clock/watch with a second hand.
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1.7 OPERATIONAL TEST SETUP

Step Checkoff and Data Sheet Entries

Spaces for the Recorders initials are provided to the left of the step
numbers. The gauge identifiers 00 and 01 or risers 1C and 15A are at
the top of the check mark columns, as needed. Initial each space as
the step is completed for the corresponding gauge.

Each RECORD, RECORD VERIFICATION, or VERIFY in a step requires an entry
on the data sheets. The data sheets include the step numbers and two
separate columns for entries for gauges TA=00 and TA=01, or risers 1C

and 15A.

L

1.7.1 Preliminary Conditions

T1.7.1.1 The pre-0TP meeting with test participants has been held and
the personnel responsible for directing, witnessing and

performing the test described in this OTP have read and
L”’//7;fd,ns%fﬂndEVStaNd their roles.
D

1.7.1.2 VERIFY a copy of the calibration data sheet(s), filled out
when procedure 6-TF-125, "ENRAF Series 854 Preventive
Maintenance and Calibration Procedure," was performed, are on
hand for each gauge and calibration is still current.
”//“”’1.7.1.3 Assure batteries in the PET are charged.—

~1.7.1.4 Assure power to the computer, digital panel meters, and CIU

Ny is "OFF".
\/C:///
1.5

1.7. Assure the displacer for each gauge is visible through the

site glass.
/7
1.7.1.6 VERIFY by visual inspection the isolation valve for each
' gauge is in the CLOSED position.
b///;:7.1.7 Obtain release from Operations management prior to continuing
this test. :
1.7.2 Ipitializing the Workstatiaon

L’///1.7.2.1 RECORD VERIFICATION that all the steps in Section 1.7.1 are
complete and calibration is still current.

L~"1.7.2.2 Turn the power to the CIU and panel meters ON. If needed,
turn the power to the gauges ON.
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Turn the power to the computer system ON.

When the menu comes up select the DOS function and press the
ENTER key.

£—~1.7.2.5 Call the TMACs operators by phone (373-2618).

(~1,7.2.6 Request the time; set the workstation time to within £ 1 1Y s

& 1.7.2.7 Regquest the current level of the waste in 241-AN-107. RECORD 38Y. Yc

minute of the time the TMACs system uses. Exit DOS and
return to the menu.

this value.

éi/”Ti?.Z.S When the menu comes up, select LOGGER, and press ENTER. A

LOGY18 menu screen will be shown.

COMMANDS :

The commands typed on the computer are shown in square brackets
"[1" (the square brackets are NOT to be typed as part of the command) .
Included is any additjonal information the command requires. After
typing the text within the square brackets, press the ENTER key. If an
error is made during the typing of the command, use the backspace key
to delete the error. If the input contains an error in format or
protocol, the response will include an exclamation point (!). If the
command is accepted, the response includes an ampersand (&}.

The small x replaces a number where values will differ. Direction
is given as to where to find the specific value. Commands require
certain formats for the data being entered. They will not be accepted
in any other form.

1.7.3 Check Gauge Error codes

00

INFORMATION

This section checks that a gauge does not show an error code
pertaining to an internal problem. The commands are entered
from the computer using LOGVRI1S.

Perform this test sequence for gauge TA=00 first then gauge TA=01.
01

ﬂ/_1.7.3.1 RECORD VERIFICATION all steps in Section 1.7.2 are complete.
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Enter command [EP] to obtain the XPU error codes. RECORD the
error codes displayed by LOGVR18 on the data sheet. Correct
any error, or enter it as a Test Exception. For definitions
of EP error codes, see Section 12 (pages 60-62) of the 854
ATG Instruction Manual. An error code of 000 means there are
no XPU problems. :

Enter command [ES] to obtain SPU error codes. RECORD the
error codes displayed by LOGVR18 on the data sheet. Correct
any error, or enter it as a Test Exception. For definitions
of ES error codes, see Section 12 (pages 63-65) of the 854
ATG Instruction Manual. An error code of 0000 means there
are no SPU problems.

Switch the gauge to TA=01 by pressing F2, entering Ol and
pressing ENTER. Repeat Steps 1.7.3.2 through 1.7.3.3 for the
TA=01 ATG.

Gauge Address to Riser Location

RECORD VERIFICATION all steps in Section 1.7.3 are complete.

Press F2, enter 00, and press ENTER to change the active ATG
to TA=00.

Select item 2) SEND ITEMS from the LOGVI8 menu.
For the active gauge, RECORD the DW, DV, DC, and RL values.

Switch to the gauge at TA=01 by pressing F2, entering Ol and
pressing ENTER. Repeat Steps 1.7.4.3 and 1.7.4.4.

Using the information gathered in the previous steps of this
section and the DW, DV, and DC values from the 6-TF-125 data
sheets, determine and RECORD the Transmission Address (TA) of
the gauge and the riser it is installed on.

Exit to DOS. Copy from the root directory of the removable
disc to C:\LOGGER\RQS the following files: CYL OTP.RQS and
1P _OTP.RQS. a

If the gauge with TA=00 is on riser 1C, then copy both files
from the sub-directory \0OAT1C of the removable disc to
C:\LOGGER\RQS. If the gauge with TA=00 is on riser 15A, then
copy both files from the sub-directory \00ATI5A of the
removable disc to C:\LOGGER\RQS.

Exit DOS and return to the menu.
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é”//’1.7.4.10 When the menu comes up, select LOGGER, and enter. A LOGY18

menu screen will be shown.

NOTE

Responses from the gauges with DW, DV, and OC values that match those on
the 6-TF-125 data sheets show the workstation, CIU, and gauges are
communicating successfully using the LOGVR18 program.

1.7.5 Assure the Rinse Spool Assembly Functions

Perform this test sequence for the rinse spool assembly on Riser 1C
(101G) first then for the gauge on Riser 15A (131G).

1C/15A

L// 1.7.5.1

i 1.7.5.2

RECORD VERIFICATION all steps in Section 1.7.4 are complete.

OPEN isolation valve AND-SECURE it, if not already done.
(This will allow the water to drain into the tank).

RECORD water meter initial value.

Connect the hose, flowmeter (if needed), control valve, and
pressure gauge to a rinse spool piece spray nozzie and water
source. (Connect valve and pressure dauge at riser end).
Turn the water ON long enough to RECORD the pressure and
determine the flowrate; then turn the water OFF and
disconnect hose from nozzle.

Repeat Steps 1.7.5.4 to 1.7.5.5 for the other two spray
nozzles.

Repeat Steps 1.7.5.2 to 1.7.5.6 for the rinse spoql assembly
on Riser 15A.

RECORD water meter final value.

Connect the reqgular water source equipment, per the Test
Directors instructions.

VERIFY by visual inspection the displacer is visible through
the sight glass.

Close AND SECURE the isolation valve.
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1.8 SETUP GAUGE PARAMETERS

1.8.1 Gauge Reference Elevations

gauge.

This section assigns elevation values to the parameters of the
These values tailor the gauge's response for a specific
tank location. The relative levels of these parameters are shown

INFORMATION

in Figure 1 and Figure 2.

.10

RECORD VERIFICATION all steps in Sections 1.7.1 through 1.7
are complete.

Set the TA in the SEND ITEMS menu to communicate to the gaug
on riser 1C (based on the information in Section 1.7.4).

Enter command [W2=ENRAF2] to enter protection level 2.
Enter command [W1=ENRAF1] to enter protection Jevel 1.

For each parameter in the test data sheet, read the value
from the gauge. If the value is different from that shown in
the test data sheet, change the value to match that in the
test data sheet. RECORD VERIFICATION for each item in the
test data sheet. i

9 n.\'t“{(
Enter command [TI} t&gaisp1ay the Tank Identifier for the
gauge. Set TI to AWT07.1C for the gauge on Riser IC and set
T1 to %107.15 for the gauge on Riser 15A.

A£§rﬁ|04ﬂ~ﬁS

Enter command [TT] to display the ATG Tank Top valve. For
the gauge on Riser 1C, (if needed) set TT=703.00. For the
gauge on Riser 15A, (if needed) set TT=699.04.

Enter command [UR] to display the ATG Upper Reference valve.
For the gauge on Riser 1C, (if needed) set UR=703.00. For
the gauge on Riser 15A, (if needed) set UR=699.04.

Enter command [EX] to exit protection levels 1 and Z, store
the changed data and initialize the 854 ATG.

Change the TA in the SEND ITEMS menu to communicate to the
gauge on riser 15A; repeat Steps 1.8.1.3 through 1.8.1.9.

A1-12
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Figure 1. Parameter Elevations for Riser 1C
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for Riser 15A
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1.8.1.11 Change the TA in the SEND ITEMS menu to communicate to the

gauge on riser 1C.

This section assures the current loop signal from the gauge is
correctly displayed on the digital panel meter.

INFORMATION

1.8.2 Digital Panel Meter

RECORD VERIFICATION all steps in Section 1.8.1 are complete.

Set the TA in the SEND ITEMS menu to communicate to the gauge
on riser 1C (based on the information in Section 1.7.4).

Enter command [W1=ENRAF1] to enter protection level 1.

Enter command [A6] to force the gauge analog output to 18 mA.
Note which meter responded; label the meter, if needed.
RECORD the reading of the digital panel meter associated with
that gauge.

Enter command {A5] to force the gauge analog output to 4 mA.
RECORD the reading of the digital panel meter associated with
that gauge.

Enter command [EX] to exit protection level 1.

Change the TA in the SEND ITEMS menu to communicate to the
gauge on riser 15A; repeat Steps 1.8.2.3 through 1.8.2.6.

Change the TA in the SEND ITEMS menu to communicate to the
gauge on riser 1C. ’
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1.9 OPERATIONAL TEST

1.9.1

Determine Sediment Level

The sediment level needs to be determined prior to performing the

INFORMATION

Density Profile or the Interface Density Profile measurements, 3

otherwise a fault condition can occur during either or both o

measurements. This section is performed only during the OTP and 37;:

is not to be part of the reqular operational procedures. T o

kL

v s

Perform this test sequence for the gauge on Riser 1C (101G) first then =<

for the gauge on Riser 15A (131G).

1 /183

fe TaEa | 1L /15A iy
AL 1.9.1.1 RECORD VERIFICATION all steps in Sections 1.8.1 and 1.8.2 are 1% |
complete.
77 " 1.9.1.2 Assure the TA in the SEND [TEMS menu to communicate to the Y
gauge on riser 1C.
) »/ NF’(Q?i]I.Q .3 OPEN isolation valve AND SECURE it, if not a]ready done. Eé*%_ili_m_
ot (This will allow the displacer to enter the tank)
__ﬂL:{ﬂ_ V’[“{_ 1.9.1.4 ENTER command {I1]. (This commands the gauge to find the v / 7
elevation of the waste.)
\/ ./_,*‘- 5&‘
1/ | Y77 1.9.1.5 Wait for the elevation to stabilize. RECORD elevation. (R VAN
v : LR
4 ~ 1.9.1.6 VERIFY adjusted displacer elevation is within £ 1.5 inches of ¥1/1& 1
waste elevation recorded in Step 1.7.2.7. [NOTE: About
1.9 ¢m (0.748 inch) of the displacer will be submerged in the
waste. ] .
s : L2 .
/ [ 2 1.9.1.7 ENTER Command = [}3{;&(This commands the gauge to Find the
sediment 1ev§g.) Frim
& A ve Excepl’
69 / <’/ 71.9.1.8 RECORD I3 level. Wait 10 minutes. < (a;w
L /¥ 1.9.1.3 RECORD I3 Tevel. A€
/ [ 1.9.1.10 Wash displacer and wire per Section 1.9.2. /
ﬁ)ég 1.9.1.11 €Change the TA in the SEND ITEMS menu to communicate to the V//
gauge on riser 15A; repeat Steps 1.9.1.3 through 1.9.1.10.
/ 1.9.1.12 Continue at Section 1.9.3. ) V/,
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1.9.2 Washing the Displacer and Wire

This section is performed as indicated in the test procedure.
This section must be worked in conjunction with T0-020-420.

NOTE

v/ 1,9.2.1

S/ 1.9.2.2
7/ 1.9.2.3
/7 1.9.2.4
7/ 1925
/7 192
Y/ 1927
7/ 1528

CONNECT PET to gauge per Test Directors instruction, if not
already connected.

FLUSH per T0-020-420.

ENTER Command = [CA]. (This command causes the displacer to
rise)..

Assure the displacer is rising by looking at the gauge
display. If not, cease flushing and contact Test Director.

When displacer rises to within an elevation of 370 inches
(nominal), REQUEST HPT to VERIFY and RECORD initial maximum
whole-body exposure. Using the radiation 1imits established
in RWP, HPT will determine whether displacer and wire will
need to be flushed further to reduce exposure rates. If
necessary, Operations will re-flush.

Flush until displacer is visible in the sight glass window.
ENTER Command = [FR] (this command stops the displacers’
upward travel). Cease flushing. RECORD final value of whole
body exposure.

IF required, lTower displacer, and repeat Steps 1.9.2.2
through 1.9.2.6 until desired dose rate is achieved.

Return to the test section that requested this section be
performed.

1.9.3 Density Profile Measurement

Procedures in this section serve to verify and validate the
“batch" mode capabilities of obtaining a density profile using

INFORMATION

the file CYL OTP.RQS.

1.9.3.1

v 1.9.3.2

RECORD VERIFICATION all steps in Section 1.9.1 are complete.

Press the ESC key to return to the main menu of LOGVR18
software. Select 5) File-to-Field Utility.

A1 17
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From the File-to-Field menu, select item 2) .RQS file.

Select the CYL OTP.RQS file and press ENTER. This should
return you to The File-to-Field menu with your selected file.
RECORD VERIFICATION of the correct file name.

Select 3) .RPL file and press ENTER. Enter the file name as
the month, day, underscore and test run number (e.g., MAR7 3
represents March 7, test run 3). RECORD the file name.

Select item 7) Send CYL OTP.RQS file and press ENTER. The
file will be tested then sent to the ATG. This will take
about 75 minutes. NOTE: if a fault condition occurs due to
the displacer hitting the sediment layer, then perform
section(s) 1.9.5 or 1.9.6, as appropiate.

Select item 9) Convert .RPL to .LOG and press ENTER.

Select the file created in Step 1.9.3.5 to be converted from
the reply file to a Tog file and press ENTER. RECORD the
file name.

Type EXIT to return to the File-to-Field menu.

Select C) to return to the main menu of the LOGVRI8 software.
Wash each displacer per Section 1.9.2.

Examine the .LOG file and VERIFY the density of the
supernatant within the first 3 feet of the waste surface is

1.39 + 0.05 sp.g. Note: this step may be deferred per the
Test Directors instructions.

Density Profile Measurement

Procedures in this section serve to verify and validate the batch
mode capabilities of obtaining density profiles using file

-INFORMATION

IP_OTP.RQS.

v

1.9.4.1

1.9.4.2

1.9.4.3

RECORD VERIFICATION all steps in Section 1.9.3 are complete.

Press the ESC key to return to the main menu of LOGVR18
software, Select 5) File-to-Field Utility.

From the File-to-Field menu, select item 2) .RQS file.
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Select the IP _OTP.RQS file and press ENTER. This should
return you to the File-to-Field menu with your selected file.
RECORD VERIFICATION of the correct file name.

Select 3) .RPL file and press ENTER. Enter the filename as
the month, day, underscore and fest run number (e.g., MAR7 4
represents March 7, test run 4). Make sure the test run
number is different than in Step 1.9.3.5. RECORD the file
name.

Select item 7) Send IP OTP.RQS file and press ENTER. The

file will be tested then sent to the ATG. This step will
take about 30 minutes. NOTE: if a fault condition occurs due
to the displacer hitting the sediment layer, then perform
section(s) 1.9.5 or 1.9.6, as appropiate.

Select item 9) Convert .RPL to .LOG and press ENTER.

Select the file created in Step 1.9.4.5 to be converted from
the reply file to a log file and press ENTER. RECORD the
file name.

Type EXIT to return to the File-to-Field menu.

Select C) to return to the main menu of the LOGVRI8 software.
Select item 9) END PROGRAM to exit.

Perform Section 1.9.2 to clean the displacer and wire.
Examine the .LOG file and YERIFY the density of the
supernatant within the first 3 feet of the waste surface is

1.39 + 0.05 sp.g. Note: this step may be deferred per the
Test Directors instructions.

1.9.5 Recover from Fault Conditions: Gauge on Riser 1C

Procedures in this section serve to verify and validate the

INFORMATION

capabilities of file LIFT1C.RQS,

Perform these steps if a fault condition (due to the displacer landing on

the sediment during a density profile measurement) occurs with the gauge on
Riser 1C (101G).

8 inches, then stop.
.9.5.1

o

y

This file will command the gauge to 1ift the displacer about

If this section has not been performed for the gauge on
Riser 1C, assure the displacer is visible in the sight glass.
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Lower the displacer 24 inches {(nominal), perform this
section, skipping the last step.

RECORD current elevation of displacer.

Press the ESC key to return to the main menu of LOGVRI1S
software. Select 5) File-to-Field Utility.

From the File-to-Field menu, select item 2) .RGS file.

Select the LIFTIC.RQS file and press ENTER. This should
return you to the File-to-Field menu with your selected file.
RECORD VERIFICATION of the correct file name.

Select item 7) Send LIFTIC file and press ENTER. The file
will be tested then sent to the ATG. This will take about

15 seconds.

RECORD current elevation of displacer.

VERIFY the displacer was lifted between 7 to 10 inches.

Return to the test section that requested this section be
performed.

1.9.6 Recover from Fault Conditions: Gauge on Riser 15A

Procedures in this section serve to verify and validate the

INFORMATION

capabilities of file LIFT15A.RQS.

Riser 15

S < 1961

L
.

v

1.9.6.2

1.8.6.3

1.9.6.4 ¢

Perform this test sequence if a fault condition occurs with the gauge on
(131G). ‘ :

[T this section has not been performed for the gauge on

Riser 15A, assure the displacer is visible in the sight
glass. Lower the displacer 24 inches (nominal), perform this
section, skipping the last step.

RECORD current elevation of displacer.

Press the ESC key to return to the main menu of LOGVRIS
software. Select 5) File-to-Field Utility.

From the File-to-Field menu, select item 2) .RQS file.
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V/// 1.9.6.5 Select the LIFTI5A.RQS file and press ENTER. This should

return you to the File-to-Field menu with your selected file.
RECORD VERIFICATION of the correct file name.

1.9.6.6 Select item 7) Send LIFTI5A.RQS file and press ENTER. The
file will be tested then sent to the ATG. This will take
¢; about 20 seconds. This file will command the gauge to 1ift
U the displacer about 8 inches then stop.

1€ ql.Q.G.? RECORD current elevation of displacer.
1.9.6.8 VERIFY the displacer was lifted between 7 to 10 inches.

_1.9.6.9 Return to the test section that requested this section be
performed.

1.10 OPERATIONAL TEST CLOSURE

V//“ 1.10.1 RECORD VERIFICATION that Sections 1.7, 1.8, and 1.9 inclusive
have been completed.

V// 1.10.2 Include a copy CYL OTP.RQS, IP OTP.RQS, LIFTIC.RQS, LIFT15A.RQS
and the .LOG files as part of the Test Data. To obtain a copy,
Select B) DOS Shell and change to the appropriate sub-

directory. Copy the files to the removable disk and transfer it
to another computer to print.

_1.10.3 The person(s), by their signature below state the installed
ENRAF ATGs, CIU, digital panel meters and LOGVR18 software
[running "batch" files CYL OTP.RQS, IP OTP.RQS, LIFTIC.RGQS, and
LIFT15A.RQS] is functional and ready for operational use.

LA el 22095

Test Director Date C?#Sject Engineer Date

Tank Farm Operations Date

0}"17'{100.\ S‘.‘Tmacj [DJ T, Borrowhg;w
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1.11 TEST DATA SHEETS

The Test Data Sheets are used to document any procedure step requiring
verification or recording of a value. Al]l entries are made in black ink. A
description of the data sheet format follows. Upon successful completion of
testing activities, the master copy of the test execution data sheets shall be
signed by the Test Witnesses. Witness signatures at the bottom of the data
sheets indicate that the witness agrees to the accuracy of the data recorded
and comparisons made.

1. Date of Test--Record the date the test is performed.

2. Gauge Transmission Address--The transmission address of the gauge is
prerecorded as TA=00 and TA=01.

3. Equipment Serial Number({s)--Record the serial numbers of any device used
during the tests.

4, Test Performed By--Print the name of the person performing the test.

5. Procedure Step Number--This column contains the test steps requiring
verification.

6. Item--This column contains the item or parameter being verified or
recorded.

7. Expected Result--This column indicates the acceptable value of the item

being recorded.

8. Value--Record the quantitative or qualitative measure (i.e., a line
voltage may have a value of 120V, whereas a pump may have a value of ON
or OFF) of the item being verified in this column.

9. Accept/Reject--Indicate whether the value obtained is acceptable in
comparison with the Expected Value.

10. Comment--If the value is rejected, give a justification for denial.

11. QA--This column indicates that QA concurred with the items recorded or
verified. Test Data Sheets-are in Appendix A.

1.12 TEST LOG SHEET

Test Log Sheets are used to document test start and stop times and to
document any other notes concern1ng the execution of the Operational Test
Procedure. A Test Log Sheet is included in Appendix C.
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2.0 CHANGE CONTROL AND EXCEPTIONS TO OPERATIONAL TEST SECTION

2.1 OPERATIONAL TEST PROCEDURE CHANGE CONTROL
Operational testing is. to be conducted in accordance with the steps and
requirements specified in this procedure. Any required field changes must be

per Sections 1.5.1, 1.5.2, and 1.5.5. Field changes shall also be recorded as
a test exception.

2.2 TEST EXECUTION
The operational test procedures detailed in Sections 1.7, 1.8, and 1.9
shall be performed in sequential steps starting with Section 1.7.1, except for
flushing operations and recovery from faults, as specified within the
procedure. As required by Section 1.5.4, the Recorder will initial every test
step in the space provided on the Recorder's copy of the OTP as each step is
completed. Any step that requires a value recording or verification must also
be recorded on the Test Data Sheet.
2.2.1 MWithout Exception
2.2.1.1 Check applicable space on the Test Execution Sheet (Appendix D) to
show that the OTP has been performed and no exceptions have been
recorded.
2.2.1.2 Sign and date the Test Execution Sheet in the spaces provided.

2.2.1.3 Distribute requisite copies of OTP.

2.2.2 With Exception(s) Resolved

2.2.2.1 Check applicable space on the Test Execution Sheet to show that the
OTP has been performed with exceptions recorded and resolved.

2.2.2.2 5ign and date the Test Execution Sheet in the spaces provfded.

2.2.2.3 Distribute requisite copies of OTP.

2.2.3 MWith Exception(s) Outstanding

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

2.2.3.2 5ign and date the Test Execution Sheet in the spaces provided.

2.2.3.3 Distribute requisite copies of OTP.
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3.0 RECORDING AND RESOLVING EXCEPTIONS

GENERAL

Exceptions to the OTP .are sequentially numbered and recorded on

individual Exception Sheets. This enables case-by-case resolution, recording,
approval, and distribution of each exception.

3.2 RECORDING

(¥
[#%)

Number each exception sequentially as it occurs in the comments column
on the Test Data Sheet, if applicable, and record it on a Test
Exception Sheet. If the exception occurs without a reference to the
data sheet, record the exception on a Test Exception Sheet.

Enter name and organization of objecting party for each exception.

Enter planned action to resolve each exception when determined.

RETEST/RESOLUTION

Record the action taken to resolve each exception on the Test
Exception Sheet. Action taken might not be the same as planned
action.

When action taken results in an acceptable retest, sign and date
Acceptable Retest section of the Test Exception Sheet.

When action taken does not involve an acceptable retest, hark the N/A
block. Resolve exception per Section 3.4 below.

APPROVAL AND OPERATIONAL

The Project Engineer provides final approval of exception by checking
one of the following on the Test Exception Sheet:

« Retest Approved and Accepted: Applicable when Retest Execution and
Operational section is completed.

» Exception Accepted-As-Is: Requires detailed explanation.
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. Other: Requires detailed explanation.

3.4.2 The Project Engineer signs and dates the Test Exception Sheet and
obtains other internal approval, if required.

3.5 ODISTRIBUTION

Distribute requisite copies of completed Test Exception Sheets to the OTP
participants.
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APPENDIX A - TEST DATA SHEETS
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'This is the batch file for the Operational Test at AN-107.
'"The file runs 3 density profile scans, each scan about 140 inches overall
"Written by V.R. Enderlin on March 9, 1995,

‘Tast revised August 8, 1995 by JL Dowell for the OTP
'Program Name CYL OTP.RQS

Vg dkkkkkkkkdkkikkkkk

‘Get date and time.

IDATE

'State which gauge is active for this test

>000BZTA

'Unlock just in case

>000BZUN

'Send to Interface 1

>000BZ11

'Get some info while waiting to get to 11

'State number of samples per level

>000BZD0O

'Current reference level (I1)

>000BZRL

'Force on transducer at Il (to determine density assumption of fluid)
>000BZS1

‘State which gauge is active for this test

>001BZTA

'"Unlock just in case

>001BZUN

‘Send to Interface 1

>001BZ11

'Get some info while waiting to get to Il

'State number of samples per level

>001BZD0

'Current reference level (I1)

>001BZRL

‘Force on transducer at Il (to determine density assumption of fluid)
>001BZS1

‘****************Upper profi]e*******************
'TA=00

'Set upper and lower bounds for profile scan
>000BZW1=ENRAF1

>000B7DB=+00008. 00

>000B7D7=+00236,00

>000BZEX

'"TA=01 .
'Set upper and lower bounds for profile scan
>001BZW1=ENRAF1

>001BZDB=+00008.00

>001BZ0Z=+00236.00

>001BZEX

'Wait for communications to come back
IPAUSE 30
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:00

;:ar the default FREEZE
JIBZUN

1d to 11

BZI1

01

rar the default FREEZE
{BZUN

d to 11

IBZI1

e sure they get there
JSE 240

-00

t innage level for start of profile scan
1BZY4

irt scan for TA=00
JBZTP

=01

¢ innage level for start of profile scan
iBZY4

art scan for TA=01

1BZTP

it for 25 minutes to complete scans and displacers to return to Il
JSE 1500

ate which gauge is active for this test
IBZTA

t levels at which densities were taken
JBZDO

1BZD1

JBZD?

JBZD3

0BZD4

0BZD5

IBZD6

0BZD7

0BZ0D8

OBZD9

t densities

0BZRO

0BZR1

0BZR2

0BZR3

OBZR4

0BZR5

OBZR6

0BZR7

OBZR8

0BZR9

t average density over entire scan range
0BZSC

TE
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'State which gauge is active for this test
>001BZTA

'Get levels at which densities were taken
>001BZD0

>001BZ01

>0018BZ02

>001BZD3

>001BZD4

>001BZD5

>001BZD6

>0018ZD7

>0018ZD8

>001BZD9

‘Get densities

>001BZRO

>001BZR1

>001BZR2

>001BZR3

>001BZR4

>001BZR5

>001BZR6

>001BZR7

>001BZR8

>001BZR9

‘Get average density over entire scan range
>001BZSC

IDATE

! **************Mi dd'] e pr‘of']' ] e********‘k******
"TA=00

'Set upper and lower bounds for profile scan
>000BZWI=ENRAF1

>000BZDB=+00138.50

>000BZ0DZ=+00152.00

>000BZEX

"TA=01

'Set upper and lower bounds for profile scan
>001BZW1=ENRAF !

>001BZDB=+00138.50

>001BZDZ=+00152.00

>001BZEX

'Wait for communications to come back
IPAUSE 30

*TA=00

"Clear the default FREEZE
>300BZUN

‘Send to I1

>000B711
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'TA=01

'Clear the default FREEZE
>001BZUN

'Send to Il

>001BZ11

'"Make sure they get there
| PAUSE 240

'TA=00

'Get innage level for start of profile scan
>000BZY4

'Start scan for TA=00

>000BZTP

'"TA=01

‘Get innage level for start of profile scan
>001BZY4

'Start scan for TA=01

>001BZTP

‘Wait for 25 minutes to complete scans and displacers to return to Il
IPAUSE 1500

'State which gauge is active for this test
>000BZTA

'Get levels at which densities were taken
>000BZ0D0

>000BZD1

>000BZD2

>000BZD3

>000BZD4

>000BZD5

>Q00BZD6

>000BZD7

>000BZD8

>000BZD9

'Get densities

>000BZRO

>000BZR1

>000BZR2

>000BZR3

>000BZR4

>000BZR5

>000BZR6

>000BZR7

>000BZR8

>000BZR9

'Get average density over entire scan range
>000BZSC

IDATE
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'State which gauge is active for this test
>0C01BZTA

"Get levels at which densities were taken
>001BZD0

>001BZD1

>Q01BZD2

>001BZD3

>001BZD4

>001BZD5

>001BZD6

>001BZ07

>001BZD8

>001BZD9

'Get densities

>001BZRO

>001BZR1

>001BZR?2

>001BZR3

>001BZR4

>001BZR5

>001BZR6

>001BZR7

>001BZR8

>001BZRY

'Get average density over entire scan range
>001BZSC

IDATE

k *************Bottom prof-l ] e**********‘k*******
'TA=00

'Set upper and Tower bounds for profile scan
>000BZW1=ENRAF1

>000BZ0B=+00234.50

>000BZDZ=+00012.00

>000BZEX

'TA=01

'Set upper and lower bounds for profile scan
>001BZW1=ENRAF1

>001BZDB=+00234.50

>001BZDZ=+00012.00

>001BZEX

'Wait for communications to come back
!PAUSE 30

"TA=00

"Clear the default FREEZE
>000BZUN

'Send to Il

>Q00BZ11
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‘TA=01

‘Clear the default FREEZE
>001BZUN

‘Send to I1

>001BZ11

'Make sure they get there
IPAUSE 240

'TA=00

'Get innage Tevel for start of profile scan

>000BZY4

‘Start scan for TA=00

>000BZTP

'Keep the displacer at the Tower level when done with scan
>000BZ13

'TA=01

'Get innage level for start of profile scan

>001BZY4

'Start scan for TA=01

>001BZTP

'Keep the displacer at the Tower level when done with scan
>001BZ13

'Wait for 25 minutes to complete scans and displacers to get to I3
IPAUSE 1500

'State which gauge is active for this test
>000BZTA

'Get levels at which densities were taken
>000BZD0

>000BZD1

>000BZD2

>000BZD3

>000BZD4

>000BZD5

>000BZDb6

>000BZ0D7

>000BZD8

>Q00BZD9

'Get densities

>000BZRO

>000BZR1

>000BZR?2

>000BZR3

>000BZR4

>000BZR5

>000BZR6

>000BZR7

>000BZR8

>000BZRS

'Get average density over entire scan range
>000BZSC

1DATE
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'State which gauge is active for this test
>001BZTA

‘Get levels at which densities were taken
>001BZD0

>001BZD1

>001BZD2

>Q01BZ03

>001BZD4

>001BZ0D5

>001BZD6

>001BZD7

>001BZD8

>001BZ0D9

'Get densities

>001BZR0O

>001BZR1

>001BZR2

>001BZR3

>001BZR4

>001BZR5

>001BZR6

>001BZR7

>001BZR8

>001BZR9

'Get average density over entire scan range
>001BZSC

'Get the finish time
'BATE
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‘This is the batch file for the Operational Test at AN-107.
'The file runs 3 profile scans, each about 140 inches in height
'Written by V.R. Enderlin on March 9, 1995,

'Tast revised August 8, 1995 by JL Dowell for the QTP

'Program Name IP OTP.RQS

T dkkdkkkihkkkkikik

'Get date and time.

1DATE

'State which gauge is active for this section
>000BZTA

"Unlock just in case

>000BZUN

'Send to Interface 1

>000BZ11

'Get some info while waiting to get to Il
'State number of samples per level

>000BZD0

'Current reference level (I1)

>000BZRL

'Force on transducer at Il (to determine density assumption of fiuid)
>000BZS1

'State which gauge is active for this section
>001BZTA

'Unlock just in case

>001BZUN

'Send to Interface 1

>001BZI1

'Get some info while waiting to get to Il
‘State number of samples per Tevel

>001BZD0

"Current reference level (I1)

>001BZRL

'‘Force on transducer at Il (to determine density assumption of fluid)
>001BZS1

'"TA=00

'‘Set upper and lower bounds for profile scan
>000BZDK=+00378.50

>000BZDN=+00236.00

'"Clear the default FREEZE

>000BZUN

‘Send to 11 instead of default I3

>000BZ11

‘TA=01

'‘Set upper and lower bounds for profile scan
>001BZDK=+00378.50

>001BZDN=+00236.00

'Send to Il instead of default I3

>001BZ11

'Make sure they get there
IPAUSE 240
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'Start scan for TA=00
>000BZIP

‘Start scan for TA=01
>001BZIP

'Wait for 10 minutes to complete scans and displacers to return to Il
'PAUSE 600

'Get current transmission address
>000BZTA

'"Get levels at which densities were taken
>000BZD0

>000BZD1

>000BZD2

>000BZD3

>000BZD4

>000BZD5

>000BZD6

>000BZD7

>000BZD8

>000BZD9

'Get densities

>000BZR0O

>000BZR1

>000BZR?2

>000BZR3

>000BZR4

>000BZR5

>000BZR6

>000BZR7

>000BZR8

>000BZR9

'Get average density over entire scan range
>000BZSC

IDATE

'"Get current transmission address
>001BZTA

'Get levels at which densities were taken
>001BZD0

>001BZD1

>001BZD2

>001BZD3

>001BZD4

>001BZD5

>001BZD6

>001870}7

>0018ZD8

>001BZD9
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'Get densities
>001BZR0
>001BZR1
>001BZR2
>001BZR3
>001BZR4
>0Q1BZR5
>001BZR6
>001BZR7
>001BZR8
>001BZR9

"Get average density over entire scan range
>001BZSC

IDATE

1 **************Midd] e prof-i '| e********************
‘TA=00

'Set upper and lower bounds for profile scan
>000BZ0K=+00292.00

>000BZDON=+00152.00

'Clear the default FREEZE

>000BZUN

'Send to Il instead of default I3

>000BZ11

'"TA=01

'Set upper and lower bounds for profile scan
>001BZDK=+00292.00

>001BZDN=+00152.00

‘Clear the default FREEZE

>001BZUN

'Send to I1 instead of default I3

>0018711

'Make sure they get there
FPAUSE 240

'Start scan for TA=00
>000BZ1IP

'Start scan for TA=01
>001BZ1IP

‘Wait for 10 minutes to complete scans and displacers to return to I1
IPAUSE 600
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'Get current transmission address
>000BZTA

'Get levels at which densities were taken
>000BZD0

>000BZD1

>000BZD?2

>000BZD3

>000BZD4

>000BZD5

>000BZ0D6

>000BZD7

>000BZ08

>000BZ0D9

'Get densities

>000BZR0

>000BZR1

>000BZR2

>000BZR3

>000BZR4

>000BZR5

>000BZR6

>000BZR7

>000BZR8

>000BZR9

'Get average density over entire scan range
>000BZSC

IDATE

'Get current transmission address
>001BZTA

'Get levels at which densities were taken
>0018Z00

>0018701

>001BZD2

>001BZ0D3

>001BZD4

>001BZD5

>001BZD6

>001BZD7

>Q01BZD8

>001BZD9

‘Get densities

>001BZR0

>001BZR]

>001BZR2

>001BZR3

>Q01BZR4

>001BZR5

>001BZR6

>001BZR7

>001BZR8

>001BZR9

‘Get average density over entire scan range
>0Q1BZSC '

IDATE
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' ******************Bottom Prof-i '} e***************
'TA=00

'Set upper and lower bounds for profile scan
>000BZDK=+00152.00

>000BZDN=+00012.00

'Clear the default FREEZE

>000BZUN

'Send to Il instead of default I3

>000BZ11

'TA=01

'Set upper and lower bounds for profile scan
>001BZDK=+00152.00

>001BZDN=+00012.00

‘Clear the default FREEZE

>001BZUN

'Send to Il instead of default I3

>001BZ11

'Make sure they get there
'PAUSE 240

*Start scan for TA=00

>000BZIP

'Keep displacer at lower level when done with scan
>000BZ13

'Start scan for TA=01

>001BZIP

'Keep displacer at lower leve!l when done with scan
>001BZ13

'‘Wait for 10 minutes to complete scans and displacers to get to I3
[PAUSE 600

'Get current transmission address
>000BZTA

'Get levels at which densities were taken
>000BZD0

>000BZD1

>000BZD2

>000B7D3

>00082D4

>000B2705

>000BZD6

>000BZD7

>000BZD8

>000B709
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'Get densities
>000BZR0
>000BZR1
>000BZR2
>000BZR3
>000BZR4
>000BZR5
>000BZR6
>000BZR7
>000BZR8
>000BZR9

‘Get average density over entire scan range
>000BZSC

'DATE

'Get current transmission address
>001BZTA

‘Get levels at which densities were taken
>001BZD0

>001BZD1

>001BZD?

>001B7D3

>001BZD4

>001BZD5

>001BZD6

>001BZD7

>001BZD8

>001BZ09

'Get densities

>001BZR0

>001BZR1

>001BZR2

>001BZR3

>001BZR4

>001BZR5

>001BZR6

>001BZR7

>001BZR8

>001BZR9

'Get average density over entire scan range
>001BZSC

'Get the finish time
IDATE
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'This Yifts the displacer at Riser 1C
'"Written by JL Dowell August 8, 1995
'"Modified Feb 13, 1996
'File name LIFTIC.RQS
'Exit just to make sure
>000BZEX

IPAUSE 15

'Setup for Mode 1 & Mode 2
>000BZW1=ENRAF1

1PAUSE 10

>000BZW2=ENRAF2

IPAUSE 10

'Put in Maintainence mode
>000BZSM

IPAUSE 15

"Go Up command

>000BZGU

IPAUSE 15

'Stop Displacer motion
>000BZFR

[PAUSE 15

>000BZS0

|PAUSE 15

>000BZEX

[PAUSE 15
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'This 1ifts the displacer at Riser 15A
‘Written by JL Dowell August 8, 1995
'Modified Feb 13, 1996
'File name LIFT15A.RQS
"Exit just to make sure
>001BZEX

IPAUSE 15

'Setup for Mode 1 & Mode 2
>001BZW1=ENRAF1

[PAUSE 10

>001BZW2=ENRAF2

'PAUSE 10

'"Put in Maintainence mode
>001BZSM

IPAUSE 15

'Go Up command

>001BZGU

'PAUSE 15

'Stop Displacer motion
>001BZFR

'PAUSE 10

>001BZS0

'PAUSE 15

>001BZEX

IPAUSE 15

A2-46



WHC-SD-WM-0TR-187
Revision 0

' LOGv18 RPL LOG converter v1.00 / 02-13-1996 21:50:52
'"THIS IS THE BATCH FILE FOR THE OPERATIONAL TEST AT AN-107.
'THE FILE RUNS 3 DENSITY PROFILE SCANS, EACH SCAN ABOUT 140 INCHES OVERALL
'"WRITTEN BY V.R. ENDERLIN ON MARCH 9, 1995,

"LAST REVISED FEB 13, 1996 BY JL DOWELL FOR THE OTP
'PROGRAM NAME CYL OTP.RQS

lkkkhkkhkkhkhkhkkkkkkit

'"GET DATE AND TIME.

* IDATE 02-13-1996 19:48:23

*STATE WHICH GAUGE IS ACTIVE FOR THIS TEST

TA=00

"UNLOCK JUST IN CASE

UN=&

'SEND TO INTERFACE 1

[1=§&

"GET SOME INFO WHILE WAITING TO GET TO I1

"STATE NUMBER OF SAMPLES PER LEVEL

DO=5

'"CURRENT REFERENCE LEVEL (I1)

RL=+00679.94

'"FORCE ON TRANSDUCER AT Il (TO DETERMINE DENSITY ASSUMPTION OF FLUID)
S1=+.26115888E+03

'STATE WHICH GAUGE IS ACTIVE FOR THIS TEST

TA=01

"UNLOCK JUST IN CASE

UN=&

‘SEND TO INTERFACE 1

11=8&

'"GET SOME INFO WHILE WAITING TO GET TO 11

*STATE NUMBER OF SAMPLES PER LEVEL

DO=5

‘CURRENT REFERENCE LEVEL (I1)

R.=+00675.98

‘FORCE ON TRANSDUCER AT I1 (TO DETERMINE DENSITY ASSUMPTION OF FLUID)
S1=+.26436123E+03

1 ****************UPPER PROF I LE*******************
'TA=00

"SET UPPER AND LOWER BOUNDS FOR PROFILE SCAN

Wil=&

DB=+00008.004&

D7=+00236.00&

'TA=01

'SET UPPER AND LOWER BOUNDS FOR PROFILE SCAN

Wi=&

DB=+00008.00&

DZ=+00236.00&

"WAIT FOR COMMUNICATIONS TO COME BACK

' IPAUSE 30 02-13-1996 19:49:16

'"TA=00

"CLEAR THE DEFAULT FREEZE

UN=&

'SEND TO 11

[1=§

'TA=01

"CLEAR THE DEFAULT FREEZE
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UN=4

'SEND TO I1

11=&

'"MAKE SURE THEY GET THERE

' TPAUSE 240 02-13-1996 19:53:19

'TA=00

'GET INNAGE LEVEL FOR START OF PROFILE SCAN
Y4=00@-+00384.50

'START SCAN FOR TA=00

TP=&

'TA=01

'GET INNAGE LEVEL FOR START OF PROFILE SCAN
Y4=RPE-+00384.25

'START SCAN FOR TA=01

TP=2&

'"WAIT FOR 25 MINUTES TO COMPLETE SCANS AND DISPLACERS TO RETURN TO I1
* |PAUSE 1500 02-13-1996 20:18:23

*STATE WHICH GAUGE IS ACTIVE FOR THIS TEST
TA=00

‘GET LEVELS AT WHICH DENSITIES WERE TAKEN
D0=0@+00235.99

D1=@e+00251.61

D2-0@+00267.22

D3=06+00282.83

D4=6C+00298.44

05=00+00314.05

D6=06C+00329.67

07=6@+00345.28

D8=0@+00360.89

D9=0R+00376.50

"GET DENSITIES

RO=@+01537.54

R1=0+01534.39

R2-=@+01537.58

R3=@+01538.82

R4=0+01543.12

R5=@+01544 .22

R6=0+01546.00

R7=@+01543.03

R8=0+01545.90

R9=@+01457.44

'"GET AVERAGE DENSITY OVER ENTIRE SCAN RANGE
SC=0+01532.80C

* IDATE 02-13-1996 20:18:49

'STATE WHICH GAUGE IS ACTIVE FOR THIS TEST
TA=01

'GET LEVELS AT WHICH DENSITIES WERE TAKEN
D0=£R+00235.99

D1+PE+00251.58

D2=60+00267.16

D3=60+00282.75

D4=02+00298.33

05=00+00313.91

D6=0G+00329.50

D7=0C+00345.08
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D8=@E+00360.66

D9=0@+00376.25

'GET DENSITIES

R0O=€+01389.31

R1=0+01393.45

R2=0+01395.74

R3=0+01395.25

R4=@+01395.10

R5=0+01399.13

R6=0+01400.44

R7=8+01401.30

R8=@+01401.93

R9=0+01314.09

'GET AVERAGE DENSITY OVER ENTIRE SCAN RANGE
S$C=0+01388.57

' IDATE 02-13-1996 20:19:16

' **************MIDDLE PROF I LE***************
'TA=00

'SET UPPER AND LLOWER BOUNDS FOR PROFILE SCAN
W1l=&

DB=+00138.504&

DZ=+00152.00&

'TA=01

*SET UPPER AND |LOWER BOUNDS FOR PROFILE SCAN
Wl=3&

DB=+00138.50&

DZ=+00152.00&

"WAIT FOR COMMUNICATIONS TO COME BACK

" TPAUSE 30 02-13-1996 20:19:55

'TA=00

‘CLEAR THE DEFAULT FREEZE

UN=&

'SEND TO 11

I1=4&

"TA=01

'"CLEAR THE DEFAULT FREEZE

UN=&

'SEND TO 11

I1=4

"MAKE SURE THEY GET THERE

' TPAUSE 240 02-13-1996 20:23:59

'TA=00

'GET INNAGE LEVEL FOR START OF PROFILE SCAN
Y4=PAL-+00384.50

'START SCAN FOR TA=00

TP=2%

"TA=01

'GET INNAGE LEVEL FOR START OF PROFILE SCAN
Y4=000-+00384.24

'START SCAN FOR TA=01

TP=4&

'WAIT FOR 25 MINUTES TO COMPLETE SCANS AND DISPLACERS TO RETURN TO 11
" IPAUSE 1500 02-13-1996 20:49:03

'STATE WHICH GAUGE IS ACTIVE FOR THIS TEST
TA=00
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'"GET LEVELS AT WHICH DENSITIES WERE TAKEN
D0=e@+00151.99

D1=06+00162.44

02=0e+00172.88

D3=0@+00183.33

D4=0@+00193.78

D5=0@+00204.22

D6=0@+00214.67

D7=0R+00225.11

08=0@+00235.56

D9=6C+00246.00

‘GET DENSITIES

R0=0+01529.78

R1=0+01531.34

R2=0+01529.51

R3=0+01530.19

R4=0+01528.79

R5=0+01534.41

R6=06+01535.30

R7=0+01537.06

R8=0+01534.63

R9=0+01533.80

'GET AVERAGE DENSITY OVER ENTIRE SCAN RANGE
5C=06+01532.48

' IDATE 02-13-1996 20:49:29

'STATE WHICH GAUGE IS ACTIVE FOR THIS TEST
TA=01

"GET LEVELS AT WHICH DENSITIES WERE TAKEN
D0=6E+00151.99

D1=6&+00162.41

D2=060+00172.83

D3=0@+00183.24

D4-0@+00193.66

D5=06@+00204.08

D6=08+00214.49

D7=6&+00224.91

D8=0@+00235.33

D9=-RE+00245.74

'GET DENSITIES

R0=0+01386.35

R1=@f+01386.14

R2=0+01389.08

R3=08+01386.90

R4=0+01389.85

R5=0+01390.25

R6=0+01390.15

R7=6+01390.08

R8=0+01390.10

R9=0+01393.92

'GET AVERAGE DENSITY OVER ENTIRE SCAN RANGE
5C=0+01389.28

" IDATE 02-13~1996 20:49:55

! *************BOTTOM PROF I LE******************
"TA=00

'SET UPPER AND LOWER BOUNDS FOR PROFILE SCAN
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W1l=&

DB=+00234.50&

DZ=+00012.00&

'TA=01

'SET UPPER AND L.OWER BOUNDS FOR PROFILE SCAN
Wl=2%

DB=+00234.50&

0Z=+00012.00&

'"WAIT FOR COMMUNICATIONS TO COME BACK

' 1PAUSE 30 02-13-1996 20:50:35

'TA=00

'"CLEAR THE DEFAULT FREEZE

UN=&

"SEND TO I1

[1=4

'"TA=01

'"CLEAR THE DEFAULT FREEZE

UN=&

*SEND TO 11

I1=&

'‘MAKE SURE TREY GET THERE

" IPAUSE 240 02-13-1996 20:54:39

'TA=00

"GET INNAGE LEVEL FOR START OF PROFILE SCAN
Y4=000-+00384.49

'START SCAN FOR TA=00

TP=&

"KEEP THE DISPLACER AT THE LOWER LEVEL WHEN DONE WITH SCAN
12=8

'TA=01

'"GET INNAGE LEVEL FOR START OF PROFILE SCAN
Y4=080-+00384.21

'START SCAN FOR TA=01

1P=4&

'"KEEP THE DISPLACER AT THE LOWER LEVEL WHEN DONE WITH SCAN
12=&

"WAIT FOR 25 MINUTES TO COMPLETE SCANS AND DISPLACERS TO GET TO I3
" TPAUSE 1500 02-13-1996 21:19:45

"STATE WHICH GAUGE IS ACTIVE FOR THIS TEST
TA=00

'"GET LEVELS AT WHICH DENSITIES WERE TAKEN
D0=@E+00011.99

D1=6@+00027.33

2=08+00042.66

D3=080+00058.00

D4=066+00073.33

D5=00+00088.66

06=@@+00104.00

D7=006+00119.33

D8=C@+00134.67

D9=60+00150.00

"GET DENSITIES

R0=B-99999999

R1=B-99999999

R2=B-99999999
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R3=8-99999999

R4=B-99599999

R5=@+01566.13

R6=0+01525.54

R7=@+01524.80

R8=0+01527.90

R9=@+01530.16 :

'GET AVERAGE DENSITY OVER ENTIRE SCAN RANGE
SC=B-99999999

' IDATE 02-13-1996 21:20:11

'STATE WHICH GAUGE IS ACTIVE FOR THIS TEST
TA=01

'"GET LEVELS AT WHICH DENSITIES WERE TAKEN
D0=@@+00011.99

D1=6@+00027.30

D2-0@+00042.60

D3=0@+00057.90

D4=6@+00073.20

D5=0@+00088.51

D6=6@+00103.81

D7=@+00119.11

D8=6@+00134.41

D9-FE+00149.72

'GET DENSITIES

R0=B-99999999

R1=B-99999999

R2=B-99999999

R3=B-99999999

R4=B-938999999

R5=@+01380.95

R6=6+01381.70

R7=0+01382.78

R8=0+01383.71

R9=0+01384.23

'GET AVERAGE DENSITY OVER ENTIRE SCAN RANGE
5C=B-99999999

'"GET THE FINISH TIME

" 1DATE 02-13-1996 21:20:38

" # END CYL OTP,RQS 02-13-1996 21:20:38
" # APPEND 02-13-1996 21:24:25

"THIS LIFTS THE DISPLACER AT RISER 1C
'"WRITTEN BY JL DOWELL AUGUST 8, 1995
'MODIFIED FEB 13, 1996

"FILE NAME LIFTI1C.RQS

"EXIT JUST TO MAKE SURE

‘ IPAUSE 15 02-13-1996 21:24:41
'SETUP FOR MODE 1 & MODE 2

Wl=&

" IPAUSE 10 02-13-1996 21:24:51

W2=8&

" 1PAUSE 10 02-13-1996 21:25:01

'PUT IN MAINTAINENCE MODE

SM=&

‘GO UP COMMAND

" TPAUSE 8 02-13-1996 21:25:14
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'STOP DISPLACER MOTION

FR=&

* IPAUSE 15 02-13-1996 21:25:35

' 1PAUSE 15 02--13-1996 21:25:50

" # END LIFTIC.RQS 02-13-1996 21:25:50
' # APPEND 02-13-1996 21:27:00

'"THIS LIFTS THE DISPLACER AT RISER 1C
'"WRITTEN BY JL DOWELL AUGUST 8, 1995
'"MODIFIED FEB 13, 199

'"FILE NAME LIFTIC.RQS

"EXIT JUST TO MAKE SURE

" 1PAUSE 15 02-13-1996 21:27:16
"SETUP FOR MODE 1 & MODE 2

Wl=2

" TPAUSE 10 02-13-1996 21:27:26

W2=§&

" IPAUSE 10 02-13-1996 21:27:36

"PUT IN MAINTAINENCE MODE

SM=&

'GO UP COMMAND

" IPAUSE 8 02-13-1996 21:27:49

'STOP DISPLACER MOTIOGN

FR=&

" IPAUSE 15 02-13-1996 21:28:10

" IPAUSE 15 02-13-1996 21:28:25

" # END LIFTIC.RQS 02-13-1996 21:28:25
' # APPEND 02-13-1996 21:30:47

"THIS LIFTS THE DISPLACER AT RISER 1C
'"WRITTEN BY JL DOWELL AUGUST 8, 1995
'MODIFIED FEB 13, 199

'"FILE NAME LIFTIC.RQS

"EXIT JUST TO MAKE SURE

' IPAUSE 15 02--13-1996 21:31:02
'SETUP FOR MODE 1 & MODE 2

W1=&

" IPAUSE 10 02-13-1996 21:31:12

W2=&

" IPAUSE 10 02-13-1996 21:31:22

"PUT IN MAINTAINENCE MODE

SM=8

"GO UP COMMAND

" TPAUSE 8 02-13-1996 21:31:36

'STOP DISPLACER MOTION

FR=4

' IPAUSE 15 02-13-1996 21:31:56

" ITPAUSE 15 02-13-1996 21:32:11

" # END LIFTIC.RQS 02-13-1996 21:32:11
" # APPEND 02-13-1996 21:33:33

‘THIS LIFTS THE DISPLACER AT RISER 1C
'"WRITTEN BY Ji DOWELL AUGUST 8, 1995
'"MODIFIED FEB 13, 1996

"FILE NAME LIFTIC.RQS

"EXIT JUST TO MAKE SURE

' IPAUSE 15 02-13-1996 21:33:48
"SETUP FOR MODE 1 & MODE 2
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Wl=4&

' IPAUSE 10 02-13-1996 21:33:59
W2=4

' IPAUSE 10 02-13-1996 21:34:09
'PUT IN MAINTAINENCE MODE

SM=&

‘ TPAUSE 15 02-13-1996 21:34:24

'GO UP COMMAND

GU=4&

' IPAUSE 8 02-13-1996 21:34:32
'STOP DISPLACER MOTION

FR=&

' IPAUSE 15 02-13-1996 21:34:52

" TPAUSE 15 02-13-1996 21:35:08

' # END LIFTIC.RQS 02-13-1996 21:35:08
" # APPEND 02-13-1996 21:38:06

'"THIS LIFTS THE DISPLACER AT RISER 15A
'"WRITTEN BY JL DOWELL AUGUST 8, 1995
'"MODIFIED FEB 13, 1996

"FILE NAME LIFTI15A.RQS

"EXIT JUST TO MAKE SURE

" TPAUSE 15 02-13-1996 21:38:22
'SETUP FOR MODE 1 & MODE 2

Wl=2

' IPAUSE 10 02-13-1996 21:38:32
W2=2&

" IPAUSE 10 02-13-1996 21:38:42
'PUT IN MAINTAINENCE MODE

SM=&

" TPAUSE 15 02-13-1996 21:38:57

'GO UP COMMAND

GU=&

" IPAUSE 8 02-13-1996 21:39:05
'STOP DISPLACER MOTION

FR=&

" ITPAUSE 10 02-13-1996 21:39:15
S0=&

" IPAUSE 15 02-13-1996 21:39:31

" TPAUSE 15 02-13-1996 21:39:46

' # END LIFT15A.RQS 02-13-1996 21:39:46
' # APPEND 02-13-1996 2]:43:56

'"THIS LIFTS THE DISPLACER AT RISER 1C
"WRITTEN BY JL DOWELL AUGUST 8, 1995
'MODIFIED FEB 13, 1996

'"FILE NAME LIFTIC.RQS

"EXIT JUST TO MAKE SURE

" TPAUSE 15 02-13-1996 21:44:1]
'SETUP FOR MODE 1 & MODE 2

Wl=4&

" TPAUSE 10 02-13-1996 21:44:21
W2=4&

' IPAUSE 10 02-13-1996 21:44:31
‘PUT IN MAINTAINENCE MODE

SM=&

" IPAUSE 15 02-13-1996 21:44:47
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GU=4&

' 1PAUSE 15 02-13-1996 21:45:02
'STOP DISPLACER MOTION

FR=&

' IPAUSE 15 02-13-1996 21:45:17
* 1PAUSE 15 02-13-1996 21:45:36
' TPAUSE 15 02-13-1996 21:45:51
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' # END LIFTIC.RQS 02-13-1996 21:45:51

" # APPEND 02-13-1996 21:47:30

*THIS LIFTS THE DISPLACER AT RISER 15A

"WRITTEN BY JL DOWELL AUGUST 8, 1995

'MODIFIED FEB 13, 1996

"FILE NAME LIFT15A.RQS

"EXIT JUST TO MAKE SURE

" 1PAUSE 15 02-13-1996 21:47:45
'SETUP FOR MODE 1 & MODE 2

W1=&

" TPAUSE 10 02-13-1996 21:47:55
W2=&

' IPAUSE 10 02-13-1996 21:48:05
"PUT IN MAINTAINENCE MODE

SM=4&

" TPAUSE 15 02-13-1996 21:48:20
'GO UP COMMAND

GU=4&

" TPAUSE 15 02-13-1996 21:48:36
'STOP DISPLACER MOTION

FR=&

" TPAUSE 10 02-13-1996 21:48:46
S0=4&

" 'PAUSE 15 02-13-1996 21:49:01
" TPAUSE 15 02-13-1996 21:49:16

" # END LIFT15A.RQS 02-13-1996 21:49:16
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' LOGv18 RPL_LOG converter v1.00 / 02-13-1996 23:27:59
'THIS IS THE BATCH FILE FOR THE OPERATIONAL TEST AT AN-107.
'"THE FILE RUNS 3 PROFILE SCANS, EACH ABOUT 140 INCHES IN HEIGHT
'"WRITTEN BY V.R. ENDERLIN ON MARCH 9, 1995,

"LAST REVISED FEB 13, 1996 BY JL DOWELL FOR THE OTP
'PROGRAM NAME IP OTP.RQS

Fhkhkhkhkhkkkkkkkhkhikii

'GET DATE AND TIME.

' I1DATE 02-13-1996 22:21:46

'STATE WHICH GAUGE IS ACTIVE FOR THIS SECTION

TA=00

"UNLOCK JUST IN CASE

UN=&

"SEND TO INTERFACE 1

[1=4&

'GET SOME INFO WHILE WAITING TO GET TO I1

'STATE NUMBER OF SAMPLES PER LEVEL

DO=5

'"CURRENT REFERENCE LEVEL (I1)

RL=+00679.94

"FORCE ON TRANSDUCER AT T1 (TO DETERMINE DENSITY ASSUMPTION OF FLUID)
S1=+.26115888E+03

'STATE WHICH GAUGE IS ACTIVE FOR THIS SECTION

TA=01

"UNLOCK JUST IN CASE

UN=4&

"SEND TO INTERFACE 1

[1=4&

'GET SOME INFO WHILE WAITING TO GET TO Il

"STATE NUMBER OF SAMPLES PER LEVEL

D0=5

"CURRENT REFERENCE LEVEL (1I1)

RL=+00675.98

"FORCE ON TRANSDUCER AT I1 (TO DETERMINE DENSITY ASSUMPTION OF FLUID)
S1=+.26436123E+03

'TA=00

'SET UPPER AND [LOWER BOUNDS FOR PROFILE SCAN
DK=+00378.50&

DN=+00236.00&

'CLEAR THE DEFAULT FREEZE

UN=&

'SEND TO T1 INSTEAD OF DEFAULT I3

I1=&

'TA=01

"SET UPPER AND LOWER BOUNDS FOR PROFILE SCAN
DK=+00378.50&

DN=+00236.00&

'SEND TO I1 INSTEAD OF DEFAULT I3

[1=&

'"MAKE SURE THEY GET THERE

' TPAUSE 240 02-13-1996 22:26:08

"START SCAN FOR TA=00

[P=&

'START SCAN FOR TA=01

IP=&
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'"WAIT FOR 10 MINUTES TO COMPLETE SCANS AND DISPLACERS TO RETURN TO I1
' IPAUSE 600 02-13-1996 22:36:09
'"GET CURRENT TRANSMISSION ADDRESS
TA=00

'GET LEVELS AT WHICH DENSITIES WERE TAKEN
00=B@-99999999

D1=B@-99999999

D2=B@-99999999

D3=B@-99999999

D4=B@-99999999

05=B@-99999999

D6=B@-99999999

07=B@-99999999

D8=B©-99999999

09=B-99999999

"GET DENSITIES

R0O=L-99999999

R1=1.-99959999

R2=1-99999999

R3=1-99999999

R4=1-99999999

R5=L-99999999

R6=1-99999999

R7=1-99999999

R8=1.-99999999

R9=1-99999999

'"GET AVERAGE DENSITY OVER ENTIRE SCAN RANGE
SC=L-99999999

" 'DATE 02-13-1996 22:36:35

'GET CURRENT TRANSMISSION ADDRESS
TA=01

'"GET LEVELS AT WHICH DENSITIES WERE TAKEN
DO=B®-99999999

D1=B@-99999999

D2=BB-99999999

D3=B@-99999999

D4=BB-99999999

D5=B@-99999999

D6=B6-99599999

D7=B82-99999999

D8=B8-99999999

D9=B@-99999999

"GET DENSITIES

R0=L-93999999

R1=L-99999999

R2=1-99999999

R3=1-99999999

R4=1-99999999

R5=1-99999999

R6=L-99999999

R7=£-99999999

R8=L-99999999

R9=1-99999999

‘GET AVERAGE DENSITY OVER ENTIRE SCAN RANGE
SC=L-99999999
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' IDATE 02-13-1996 22:37:02

! **************MIDDLE PROF I LE********************
'TA=00

'SET UPPER AND LOWER BOUNDS FOR PROFILE SCAN
DK=+00292.00&

DN=4+00152.00&

'"CLEAR THE DEFAULT FREEZE

UN=&

'SEND TO I1 INSTEAD OF DEFAULT I3

I1=%

'"TA=01

'SET UPPER AND LOWER BOUNDS FOR PROFILE SCAN
DK=+00292.00&

DN=+00152.00&

‘CLEAR THE DEFAULT FREEZE

UN=4&

"SEND TO 11 INSTEAD OF DEFAULT I3

11=3%

'"MAKE SURE THEY GET THERE

' IPAUSE 240 02-13-1996 22:41:11

'START SCAN FOR TA=00

IP=&

'START SCAN FOR TA=01

[P=&

'"WAIT FOR 10 MINUTES TO COMPLETE SCANS AND DISPLACERS TO RETURN T0 I1
' 'PAUSE 600 02-13-1996 22:51:13

'"GET CURRENT TRANSMISSION ADDRESS

TA=00

'GET LEVELS AT WHICH DENSITIES WERE TAKEN
00=6@+00151.99

D1=0@+00167.55

D2=0@+00183.11

D3=0@+00198.66

D4=0@+00214.22

D5=8@+00229.77

D6=0@+00245.33

07=00+00260.88

D8=0E+00276.44

D9=@@+00291.99

'GET DENSITIES

R0=D+01532.26

R1=D+01530.68

R2-=D+01527.70

R3=D+01533.57

R4=D+01534.95

R5=0+01541.60

R6=D+01537.91

R7=0+01539.38

R8=D+01537.60

R9=D0+01543.25

'"GET AVERAGE DENSITY OVER ENTIRE SCAN RANGE
SC=D+01535.89

" 'DATE 02-13-1996 22:51:38

'"GET CURRENT TRANSMISSION ADDRESS

TA=01
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"GET LEVELS AT WHICH DENSITIES WERE TAKEN
D0=6@+00151.99

0D1=@@+00167.55

D2=0G+00183.1!

D3=€@+00198.66

D4=RG+00214.22

D5=@@+00229.77

D6=006+00245.33

D7=06+00260.88

D8-0E@+00276.44

D9=£@+00291.99

'"GET DENSITIES

R0=D+01387.41

R1=D+01383.96

R2=D+01387.23

R3=D+01390.54

R4=D+01396.03

R5=D+01388.45

R6=D+01392.70

R7=0+01393.57

R8=D+01397.27

R9=D+01398.07

'"GET AVERAGE DENSITY OVER ENTIRE SCAN RANGE
SC=D+01391.52

" IDATE 02-13-1996 22:52:05

! -k*************ir***BOTTOM PROF I LE***************
'TA=00

'SET UPPER AND LOWER BOUNDS FOR PROFILE SCAN
DK=+00152.00&

DN=+00012.00&

'CLEAR THE DEFAULT FREEZE

UN=&

"SEND TO Il INSTEAD OF DEFAULT I3

[1=%

'TA=01

"SET UPPER AND LOWER BOUNDS FOR PROFILE SCAN
DK=+00152.004&

DN=+00012.00&

"CLEAR THE DEFAULT FREEZE

UN=4&

'SEND TO I1 INSTEAD OF DEFAULT I3

[1=&

'"MAKE SURE THEY GET THERE

" IPAUSE 240 02-13-1996 22:56:15

'START SCAN FOR TA=00

[P=&

"KEEP DISPLACER AT LOWER LEVEL WHEN DONE WITH SCAN
12=%

"START SCAN FOR TA=01

IP=2%

'"KEEP DISPLACER AT LOWER LEVEL WHEN DONE WITH SCAN
[2=2%

"WAIT FOR 10 MINUTES TO COMPLETE SCANS AND DISPLACERS TO GET TO I3
' IPAUSE 600 02-13-1996 23:06:18

'"GET CURRENT TRANSMISSION ADDRESS
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TA=00

"GET LEVELS AT WHICH DENSITIES WERE TAKEN
D0=@@+00011.99

D1=8@+00027.55

D2=06+00043.11

D3=0@+00058.66

D4=6E+00074.22

D5=@E+00089.77

D6=@E+00105.33

p7-@+00120.88

D8=0E+00136.44

09=@@+00151.99

'"GET DENSITIES

RO=F-99999999%

R1=F-99999999

R2=F-99999999

R3=F-99999999

R4=F-99999999

R5=D+01517.22

R6=D+01520.64

R7=D+01526.27

R8=D+01531.82

R9=0+01532.05

'"GET AVERAGE DENSITY OVER ENTIRE SCAN RANGE
SC=F-99999999

" IDATE 02-13-1996 23:06:44

"GET CURRENT TRANSMISSION ADDRESS
TA=01

'"GET LEVELS AT WHICH DENSITIES WERE TAKEN
D0=@E+00011.99

D1=Ce+00027.55

D2=Ge+00043.11

03=08+00058.66

D4=B@+00074.22

D5=0+00089.77

D6=CE+00105.33

D7=0@+00120.88

D8=EE+00136.44

D9=6£+00151.99

'"GET DENSITIES

R0O=F-99999999

R1=F-99999999

R2=F-99999999

R3=F-99999959

R4=F-99999999

R5=D+01377.52

R6=D+01381.59

R7=D+01385.67

R8=D+01383.30

R9=D+01387.06

'GET AVERAGE DENSITY OVER ENTIRE SCAN RANGE
SC=F-99999999

'GET THE FINISH TIME

" 1DATE 02-13-1996 23:07:11

“# END IP OTP.RQS 02-13-1996 23:07:11
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' # APPEND 02-13-1996 23:07:36

'THIS LIFTS THE DISPLACER AT RISER 1C
'WRITTEN BY JL DOWELL AUGUST 8, 1995
'MODIFIED FEB 13, 1996

'"FILE NAME LIFTIC.RQS

"EXIT JUST TO MAKE SURE

' IPAUSE 15 02-13-1996 23:07:51
'SETUP FOR MODE 1 & MODE 2
W1=4&

" IPAUSE 10 02-13-1996 23:08:01
W2=4&

' 1PAUSE 10 02-13-1996 23:08:12
"PUT IN MAINTAINENCE MODE
SM=2&

" IPAUSE 15 02-13-1996 23:08:27

*GO UP COMMAND
GU=&

" |PAUSE 15 02-13-1996 23:08:42
'STOP DISPLACER MOTION

FR=&

' IPAUSE 15 02-13-1996 23:08:57

' |PAUSE 15 02-13-1996 23:09:16

" IPAUSE 15 02-13-1996 23:09:31

* # END LIFTIC.RQS 02-13-1996 23:09:32
' # APPEND 02-13-1996 23:10:41

'"THIS LIFTS THE DISPLACER AT RISER 15A
'WRITTEN BY JL DOWELL AUGUST 8, 1995
'MODIFIED FEB 13, 1996

'"FILE NAME LIFTI5A.RQS

"EXIT JUST TO MAKE SURE

' TPAUSE 15 02-13-1996 23:10:56
'SETUP FOR MODE 1 & MODE 2
Wl=&

" IPAUSE 10 02-13-1996 23:11:07
W2=&

" ITPAUSE 10 02-13-1996 23:11:17
"PUT IN MAINTAINENCE MODE
SM=4&

" IPAUSE 15 02-13-1996 23:1]1:32

‘GO UP COMMAND
GU=&

" IPAUSE 15 02-13-1996 23:11:47
'STOP DISPLACER MOTION
FR=&

" IPAUSE 10 02-13-1996 23:11:57
S0=&

" IPAUSE 15 02-13-1996 23:12:12

" 'PAUSE 15 02-13-1996 23:12:28

' # END LIFTI5A.RQS 02-13-1996 23:12:28
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APPENDIX B - TEST EXCEPTION SHEET
(Copy as needed)
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TEST EXCEPTION # |

Test Title: WHC-SD-WM-0TP-187, REV O Gauge Transmission
Address: 00,01
EXCEPTIONS CORRECTION
APPROVAL
Procedure Date Description Initials/Date
Step
Number Project Quality
Engineer
1744 | ro- 893} hsed Alvernate methed 1o AT | W
(o relede (_jjc“’.“]‘" Q‘EC)AVI u/ ro-i6 S e
Y s lecoctren . ‘PG‘-' N
6/1?1 vees Frenel CFF - [ﬂﬁu75
‘,(_Jyf'(bt II\L,jCIS( ub {I[w ~ Cu(u.SL
LS AT l‘\’./ivpc')u_,-. 3
u’ IEE/T wLF AL
Pu,m & hepinest {0 /!6 2 j/} 7 ‘é)z}_d//(,/f_z YT S
OBJECTING PARTY Date RECCRDER) Date
ACCEPTABLE RETEST PERFORMED: YES ____

A Ry A P LAl a8 FET
Quality 4 Date Tes%wector Date
Retest Approved and Accepted Exception Accepted As-Is Other_
Explanation

f s o -
EXCEPTION RESOLVED: 7 &3 //—ﬁV.ffllfw_fGEff%?ffi&aj
7 _Froject Engineer Date
E 4y o g [P g8
Quality -~ Date
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TEST EXCEPTION #_2.
Test Title: WHC-SD-WM-0TP-187, REV O Gauge Tranmsmission
Address: o, 0!
EXCEPTIONS CORRECTION
APPROVAL
Procedure Date Description Initials/Date
Step
Number Project Quality
Engineer
1815 (07-95| Covvected * pe Lor 5A¥ijpf ﬁ};;—gz
AN 4 AN (wena Fevarcs on 1077 %
Jdede shat)

A Entram (047-9C E o 2" Lzt JC=) 7 54
OBJECTING PARTX Date RECO Date
ACCEPTABLE RETEST PERFORMED: YES _ _ NO ___ /fzfi///

5_/77 T S R A G iy % /0" /7 f)

Quality Date 1rector

Retest Approved and Accepted Exception Accepted As-Is Other__

Explanation

EXCEPTION RESOLVED: €8~ /’/¢§{l::I;;;;;%;/ [0 -17-54

K;(ogect Engineer Date

z i 2/{/)_4;,,4_. Sh 7S
Quality < Date
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TEST EXCEPTION # 2 _

Test Title: WHC-SD-WM-0TP-187, REV O Gauge Transmission

Address: oo, 01

EXCEPTIONS CORRECTION
APPROVAL
Procedure Date Description initials/Date
Nzéggr Project Quality

Engineer

=

/g/g 77 T//)e f- DO Uakg‘ )'/wufc:( AQ ys“" W P
5. Comedled data et Y505 1071745

Qm/,g&ﬂ 5/7/‘7 WMJV 25 E 7/4,:%«4/ 1# -7 TGS
OBJECTING PARTY [/ Date RECORDQER ¢ Date
ACCEPTABLE RETEST PERFORMED: YES ___ J%%?Zi%ﬁ?;/////

7 otn W gaut (G=j7~48 (0747 " Zj“
Quality = 7 Date tujt’D1rector?§/
Retest Approved and Accepted Exception Accepted As Is Other_____

Explanation

EXCEPTION RESOLVED: y493 ORI A
P OJect Eng1neer Date
Ffl - gl A =Y
Quality - , Date
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TEST EXCEPTION # 4

Test Title: WHC-SD-WM-0TP-187, REV O Gauge Transmission
hddress: po, 0
EXCEPTIONS CORRECTION
APPROVAL
Procedure Date Description Initials/Date
Step
Number Project Qualtity
Engineer
(-?’g [0:17. 5 (OFI’PC'\('C’C( "'\/J)& A LD . %‘\/
ER pavameter shoukd be [1777
FRTZ. (orvectsd e
S}Wé*—f
/74%£wﬁ:z;;;%%7 (0725 R }(AQJ%&1, TR By
OBJEMG PARTY Date Date

ACCEPTABLE RETEST PERFORMED: YES

RECORDER
. NO ___ N/A //////

%/7 g

T B et (W~ 1795

Quality Date T§_1/61re510r Date

Retest Approved and Accepted Exception Accepted As-Is Other__

Explanation

EXCEPTION RESDLVED:-Y4%p fjﬁ?ﬁijj;;;;;;;%yy 10/ 7-95
roject Engineer Date
AN AR IR ET-2N
Quality Date
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TEST EXCEPTION #_5_

Test Title: NHC-SD-HM—OTP—187, REV © Gauge Transmission
Address:
NP
EXCEPTIONS CORRECTION
APPROVAL
Procedure Date Description Initials/Date
Step
Number Project Quality
Engineer
(7.5.5 |0 1-75] Only | connection peintt on 7‘ B7%
l._f.S-b Cinse Ass. Q‘?VTS—Q MmN j?""' o193 le-s1-4¢
fD 3:0{ 7PM C?’+I'5jf“)'
Flow exceeded 3.‘:13,91-.«_,{)041«
risers.
/‘/MDW /P78 £ it ) D=
OBJECTING PARTY Date RECORD Date
ACCEPTABLE RETEST PERFORMED: YES
2—,/?1 - 74/44;4;_,//\/ JC=1 75 4 /O ‘/7~
Quality 4 Date Te\f‘ﬁdrector Date
Retest Approved and Accepted Exception Accepted As-Is L”/// Other

Explanation

EXCEPTION RESOLVED: Ve /L?Z/M S 79T

//)V rGject Engineer Date
E fr B e 7T G AT
Quality # Date
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TEST EXCEPTION # 68

Test Title: nHC-SD-WM-0TP-187, REV O Gauge Transmission
Address: oo, o\
EXCEPTIONS CORRECTION
APPROVAL
Procedure Date Description Initials/Date
Step
Number Project Quality
Engineer
LG0T, | 1—2[HAS | Change T3 o To @ jél{
4 A0 .
: 3 : : (T-1Zs sets A7 =—€F’”‘.)_f_‘él"” o w13 M fyf“//,
o CJ’LquA mckea ti‘“‘) OTP\,_—(_"( /}//V/}j
Co»vv.?a:"-b'% wf 6T-12S b"'p
Note: Cavrest Vol (pen CASs)
i 260,59 1 Nclea-

Veoeck Enyg {2-4-1S /Z/Mﬂ o Ltfuflre] /:L/J}//J
OBJECTING PARTY-/ Date RECORDER Date
ACCEPTABLE RETEST PERFORMED: YES __ NO __ N/A _1/

Wf’? ‘, 4//»,/’/74/ e K/WWK—%——' S2 T ™
Quality Date T%t Director Date
Retest Approved and Accepted Exception Accepted As-Is / Other__

Explanation See = 4-ve

EXCEPTION RESOLVED: %D, jr=a m 12 1<

f))ldject Engineer Date
PG e i Bl afgf
Quality " Date
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TEST EXCEPTION #405

rest Titte: WHC-SD-WM-0TP-187, REV O Sauge Transmission
Address: OO)OI
EXCEPTEIONS CORRECTION
APPROVAL
Procedure Date Description Initials/Date
Step
Number Project Qualtity
Engineer I
[.9.1.5 {2-14-9S Dr_aj;-)ac did o Sc wIoT e ﬂtz . ,%%
thaw 4 imches into waake Vq ?’--’u-'f'-'-ﬂ'?,_- k
247
(G.sam), E A‘_-{é&,
gc'fﬂﬁn-' TrouLJe shest /ﬂ’f’w j (MueaJ-(jo:k
£ reshad tead @ )‘frf [.9.21.
2-10:94 | Displacer that weighs 284g wii)
paas q" l"ju - ‘-'-if’ o (O~ zjo yranc j Jzﬁ{b ’\J/#
SUr,PaP‘E P"'Q*MJ 4. Restad tedd ;'L"O'
P abawy a5 Ap-
2-13-96 | Resteut tesT - dusplawan = 285 (32 j{
werg k. OTP success Lt f} b ‘ 3
! 3 39 U
(osv\j;vle-kec}- z \/{ 'u'\
%]
o
/2&0{981—‘ Engieer [2-1Y-95 rv Z _,«] et ;/ 12— =76
OBJEETING PARTY Date RECORDER Date
zy} ?e
ACCEPTABLE RE:EST PERFORMED: YES N/A
. \_\ ,A vty Al
M/Lv LA ) ’) ‘-"}6((} C\ x "3\ = ’g @"rﬁz‘rzf\d(fu‘l 7z ) 'jf‘qé
Quality Date Tﬁs«t Director Date
2-13-
Retest Approved and Accepted Exception Accepted As-Is Other

Exp]anatwn TA«; occuyred dening +C5Tlucf . 16-17- ‘?S et Ao "’leau?cr Jiip‘ﬂcefs- Sl«.:\_prg*
Subsurtae Meruad® or CEROS I-),—qbb,“'. See J\SQ Tee7 ! !

EXCEPTION RESOLVED: Yy, - afisf4b J%M 21376

P}(Ject Engmeer Dato
W// s LSy le ! Doy
Quality Date
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TEST EXCEPTION #_7_

test Title: WHC-SD-WM-0TP-187, REV O Gauge Transmission
Address: O0,0\
EXCEPTIONS CORRECTION
APPROVAL
Procedure Date Description initials/Date
Step
Number Project Quality
Engineer
V3.0 Qi3 ol | B ;{-%-‘-:-‘:‘i\'-l.iai;i;:f.‘l.? Fhie :—f.-“:’ -l/)
'h‘xf-/._ 1, /1. [T - !‘iLWl y e ‘:-‘ q --1,2-%5 fj ﬁ :i(}
s rpee ) T2 denel S - P
e il b Do T gesea 1'?’- 4
foasd da Topid w wi;.fJ:_\ {'\_1;\.,L 5
Rew | deta tom miie secbiecbides]
L5 gase /0 3R] e mever | 4E ]
TCIRE R /o den e ds u‘ i34k N
i,:{ l‘::J _?ql ﬂ\\‘\“ ! }\}'b
p e L .r C\
b, LS %—84'—99& 7/ M TN VRN Ve Q \
>
Lo f LS Y
:r\-}'_}‘iti . ('¥;uu.~.oi"l" lf"-':..‘i <
—— . — o\
T8, Y e TE-CK o EEEA
’:’?"v.;f-\ \i' r_‘l,‘.-l_)j ..-—f‘l‘ i T -k
o e s Lo f'__"_._"___r/’ . e
; ){'c);{/ct &/h,;né'*r 2-13-4k ‘7{/“£z-~—<.';~:[( d-f< -5
OBJECTING PARTY Date RECORDER Date

AECEPTABLE RETEST PERFORMED: YES V/ NO _  N/A

Il e 9205

dnJe Wi HELVF 2V )

Ag]-4c

Qua11ty Date

bei Dlrector

Retest Approved and Accepted v Exception Accepted As-Is

LSRN

Date

Other

Explanation Eze%aaxp Yo |G s biee e e i4r_~h oL ting /,h R T '
o il e 3ol ek s wer Aot rel pown b lo o Decens tE
TT- \‘\-‘-\;-L—" Ale  Awepheo- R vais L:;L\l‘f - %-.C ‘- 3

Y 5] / __‘_J_-——/-f'r e
FXCEPTION RESOLVED: yeu f/f‘/ ;J0:=f=’/(' £-13-76

ﬁkoject Engineer Date

z‘/ / J -
Cod) ( Jfo 2/il ¢
Date

Quali t)f(/IVE.ZDEILG%‘\
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TEST EXCEPTION # 8

Test Title: WHC-SD-WM-0TP-187, REV O Gauge Transmission
Address:
n|p
EXCEPTIONS CORRECTION
APPROVAL
Procedure Date Description Initials/Date
Step
Number Project Quality
Engineer
5-!,@? of secHen 19.4 2.73.96 »}?.\ ql}
V'l

4

/Q:Atéa‘" Enaimen 2$-76 ,/a“ﬁ/%ﬂ 24296
OBJECAING PARTY Date RECARDER Date
ACCEPTABLE RETEST PERFORMED: YES __ NO __ N/A i
ﬁ / Lt) Y > < ; TR

A Il WU 2677 Il e S £V 74
duality Date Tept Director Date
Retest Approved and Accepted Exception Accepted A‘S—IS v Other___
Exp]anation [%r“pbfm:n? 54ep /(‘f"f}/ (M Cliaagmt Se?mu_) ef,'{s él-t PO g ragr.

prema fuas i - ’ ! T

! ]

EXCEPTION RESOLVED: es- pE s/ 243-96
Prbject Engineer Oate

AN Sl 2/28(5¢C
/S Qu ]]MJ’P?EEDEZ@EA Date
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TEST EXCEPTION #_ 9

Test Title: WHC-SD-WM-OTP-187, REV O Gauge Transmission
Address: 00,0
EXCEPTIONS CORRECTION
APPROVAL
Procedure Date A Description Initials/Date
Step
Number Project quality
Engineer
(9.5.7 24396 |Medidy LIFTIC RGS as follows 10
1-fdded o 1PAUSE often ke 21296
COsBZEM, COOBE R 000 BEEN L0
Cemmands. ’{\ﬁ
1= Added the Lollowi fwo commands ‘( b
before OCooRZEX ( Jaat line) command ! 'g
000 BE SO (}0
lpaunse 15 ¥
- Chamged |PAWSE fime affer 000826
Covmmanid -Qom & b IS.
[.q9.6.7 21596 ﬂ'\o:!rfj LFTIS. QR per aluwt. j ?\D b
2:13-76 ¥ ,}.’T’
19.5.7, 2-13-96 | Recerd Success dul ~—b—..—£-rc--i—~j;dr‘ fJ’“’ v‘; o
ll.c[é_l Q!Eua.i\ﬂr\ T U‘M\(TCOC{"UV‘\ "‘liw‘w‘:fm\ 2/596 flf IQU
on Tewx e Sheek- VA
Proect Engineer 2/3-76 //‘5{@_,— 24396
OBJECAING PARFY Date RECORDER Date
ACCEPTABLE RETIST PERFORMED: YES V// NO _ N/A
Py -
m&// bmm 2-2¢-76 =Y B L 74
Quatlity Date 4i§t Director Date
Retest Approved and Accepted V’//, Exception Accepted As-Is Other_
Exp]anation - P-J.wm meceled  or gsuge Lu‘n\\ igrgee. the  commoeds -(ouam]nq. 2~ leauve. ism" MQJe
orse Sm" pr—o%drc\ (o.wmmc\sdwfa ot engbled. 2. T creapa. Line 5o d]:;o.rar-q S t{4ed
pNec Soecs.
EXCEPTION RESOLVED: Ye> ,4L?QL49ﬁ%%§7/ 71576
ufyﬁject Engineer Date
%u/u (/L,aéfé/qﬁ_, ;ézg/f’(_,
Dua it ey Date
S {/QJL-ZD TG EM
N
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TEST EXCEPTION #_/0

test Title: WHC-SD-WM-0TP-187, REV O Gauge Transmission
Address:
o0
EXCEPTIONS CORRECTION
APPROVAL
Procedure Date Description Initials/Date
Step
Number Project Quality

Engineer

13,312 | 226 | Step deferrsd o later date o »)
(':L'%\,u Eminasa £1 00 oé Sata j?-zp-?b PA

Skows densit (E«J;n s gvbn\
SO.L«S;. 046 (Ri‘Se-— TC-) ar® h\cll‘-w\
‘tL\cw\ CFP'L-\‘J b) QL"J Cic/o

ar O.l?.§ SFS

p/mma’( Egineer 2.20- 96 Jﬁgﬁm‘ Z-70-76

OBJECTANG PARTY Date RECORDER Date
ACCEPTABLE RETEST PERFORMED: YES ___ NO ___ N/A __l{
7 - '

JG T L orian 3-7-90 I & Roncnasioia )1 2%
Quility Date Tear Director Date
Retest Approved and Accepted Exception Accepted As-Is v Other_
Explanation (ompant som. 4o data Avep oflee Gowgy  Shows coed Carelatron ' iutend
C'{[} tin Dede s establish o barsline T cofunpans soma: ’

]
EXCEPTION RESOLVED: ygs /!./%557@{7 2-20-76

L)?’rb’jefft Engineer ‘ Date
Wvﬂ QLLK/— 3/95/7 C
@1 “@J VETDEL e o Date
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TEST EXCEPTION #_/{_

Test Title: WHC-SD-WM-0TP-187, REV 0 gg;g:slfansmission
00,01
EXCEPTIONS CORRECTION
APPROVAL
Procedure Date Description Initials/Date
Step
Number Project Quality
Engineer
1.9.4.13 |2-2096| No date 3@1&1&«3 (uj ei bhin 2.20.96 /ﬁﬂU

qange ) for  fop third  of tamk. O‘jf_
(S*Pc*)) pje qu-eS L Z—ZO-%),

/D/f‘me‘d Engiueer . 2-20-96 ﬂf%m ')- 20l

OBJECAING PARTY Date Rg}bR’DER Date
ACCEPTABLE RETEST PERFORMED: YES __ NO __ N/A L

%Jf (AM 2-7-9¢ /& ;fr‘fmﬁmupAJ 219
Qualtity Date Tesy’Directbr T Date
Retest Approved and Accepted _ Exception Accepted As-Is L Other__

Saton L5
Explanation Tfmd’;- Cerin token dn compan fo tHa dade -El{w#a,kw':,cn_orp, RGS;

4 20 dade (‘:oo'm'\; (PQA 3Qu?),1} will e  solicont dor- o Cupmoani sem.

EXCEPTION RESOLVED: ves JEYore74 2-20-96

Prhiect Engineer Date
Do) (Je 2/%/%.
lQ\Lj” ! t{/\flféi?asrtfb.e,x Date
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APPENDIX C - TEST LOG SHEET
(Copy as needed)
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TEST LOG: WHC-SD-WM-0OTP-187, REV O

_ DATE/TIME |

Olt[es | Pegin Tet

e

(0/16 (9 dolt tod- g 544];:) F7.9.5

FeL-

(017 ]as Fited cymecker ok Finse %’5?00\ plect
?;'Q._ (G’)‘U(’ifvu»cj ‘(‘@J Q)" S{-n{) I\7~ §¢S
{O/('?/‘TS H“J{' test oF 14, [LF = Sedinendt leod
!f Igj_‘_ SELMID qb,ummﬂ

=g ‘//’ 2

ST fest A [P S SedipeT [ovel

Seerns ,aé«vur-fw/:/;, %/W/‘V,c'&/:‘ﬁ/"'f{/ ARl

2-1% -9k Restad OTP @ [,7,]..1 par TEZLB  aa Fedking

% pr 8 Arochleshocting cn 2-16-96 idicds displacss J
el 5bimenas Tuloas 30" |

2-13-9b Crd 0T z al\ feld werk i complele.

% prn )
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APPENDIX D - TEST EXECUTION SHEET
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" TEST EXECUTION SHEET

date: JO-fE- 1S Document Number: WHC-SD-WM-0TP-187, REV O

Test Unit Number: jc/,g/;

TEST PERSONNEL

2 . ' -4

Project Enginee (}/i_,é’/ Test Director: &Z 3 FUTERS L /
_\rL D(.’bbc—é/7/ ‘

fﬂ..p\_‘ W 3G g T L A WGl
Recoj %“),, P em iyt Quality: £ 47 2¢ zpipeto
/1//775 m.c figtd 2 e Lipfied

b 7
)

2-13-5¢ ﬂlL DO*-’E” /24/,,//&, | a1 e 13- /()

Vele=—4

*TEST'EXECUTION‘*""

{ /c, LJ/;*? oty i - "/ JiW 213-96

Teit Director i Date /Bécorder Date

PR Y V2

@tygﬂfﬁafzﬁéi Date

TEST APPROVAL AND ACCEPTANCE

Without With With
Exception Exception/Resolved Exception/Outstanding
JL [Ceadl e SN fe S
_}ﬁect fagineer Date fua '|t(‘/k/ VERDERLE Date
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