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Executive Summary

Test data were obtained and analyzed to support structural modeling assumptions used in

ANSYS based finite element analysis of steam dryer.

[

11 These measurements
provide the basis [[ : ]] used in structural modeling, but
are still conservative with respect to the levels measured.
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1. Objective

The objective of the test program was to provide data [[
1] The data were then used to verify a model

[
1

Structural damping in the ANSYS finite element model is defined as 1% of critical
damping for all frequencies, consistent with guidance given in NUREG-1.61 [1]. [[

1] With this information,

verified by test results, [[ 1] could be specified
and therefore provide a more realistic model of steam dryer stress response.

This test report summarizes the [[ 1] theory, the laboratory
measurements, and the resulting [[ N



This Document Does Not Contain Continuum Dynamics, Inc. Proprietary Information

2. Theory
I
1] with displacement w = w_e'*’. The configuration is sketched below:
il
11
Figure 1. Schematic [[ 1
(i 1] The variables that
contribute [[ ]] are tabulated below along with their units:
Variable Dependent/Independent Units

[ dependent M/LT2

[N independent L/T

[f1 independent M/L’

[[1 independent L/T

[ independent L

[ independent L

[ independent -

IMn independent LYT

Using a Buckingham IT approach, [[ Nlisa

function of four (4) dependent non-dimensional parameters.

1

1

The first parameter is a Reynolds number and measures the importance of viscous dissipation in

the process. [[ \
]] is relatively insensitive to
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Reynolds number. The second parameter [[

[

1

[l 1

The requirement that

I 1

can be checked against finite element analyses completed for steam dryers. From the structural
analysis carried out for Browns Ferry [5], [[

J1 For these conditions w, must be less than [[ 1
which is supported by calculated displacements from the finite element code. In fact, the largest
plate motions are less than [[ ] inches so that the ratio in (2.3) is very small, [[

1]

[

1
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Il

11 but will be measured directly with the
rig sketched below.

Equations (2.5) and (2.6) form the basis of the tests to be conducted [[
1] This observation
will be confirmed with tests.

A simple apparatus was constructed [[ 11 typically used in a

dryer [[
1]
I
11

Figure 2. Schematic of apparatus [[ : 1

[l

1l
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3. Facility Description

The experiment consisted of a series of tests [[
]] Tests were performed at the laboratory facilities of
Continuum Dynamics, Inc. (C.D.I.) in Ewing, NJ. [[
1] This facility, shown schematically in Figure 3, [[

1
Il

]]  Figure 4 shows a drawing of the details
([ 11 Figure 5 provides an overall picture of the test setup, [[

1
[

1
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[l

Figure 3. Schematic of the test rig.

1
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11

Figure 4. Schematic [[ ]1 Dimensions are in inches.

I
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1l

Figure 5. Photograph of test setup: [[

1l

1l
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[

Figure 6. [[

1

1
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4. Instrumentation

[

1] The data were recorded
on a 16-bit data acquisition system calibrated to NIST traceable standards. [[

1

The accelerometer was mounted [[
1] The

accelerometer was an Entran model EGA-10-/Z2. The accelerometer signal was amplified by an
ADC instrument amplifier and the system was calibrated against gravity. The amplifier output
was connected to the data acquisition system. '

An Omega PX302 pressure transducer [[
]] The pressure transducer had a 200 psig range and was calibrated to NIST

traceable standards.

Air temperature was measured with a Type T thermocouple and Omega DP-41display.
[ ]] Both the display
and thermocouple were calibrated to NIST traceable standards.

[
1

Table 1 summarizes the instrumentation specifications. Certifications for these
instruments are contained in Appendix A.

Table 1. [[ 1] test instrumentation specifications.
Measurement Range Accuracy
Acceleration +10g 1% full scale
Pressure 200 psig +0.5%
Temperature -100 to +200°F +2°F
Length ) 0 to 16 feet +1/16 inch
0 to 12 inches +0.001 inch

10
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5. Test Matrix

[

11

1
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6. Test Procedure

For each test the instrumentation and test setup was first verified and recorded. [[

1

12
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7. Test Results

Test data were entered into an Excel spreadsheet, [[

1

Sample fits are shown in Figure 7 [[ ]] and Figure 8 [[

1
[l

]] The estimate is obtained by
minimizing the error defined as the sum of the squares between the measured, yn(k), and

analytical, y,(k), samples:

ko
1=, (Ym(&)-ya(k)> (7.3)
k)

13
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[l

1l
The least squares fit is obtained by adjusting [[  ]] parameters: [[ 1] The
least squares fit was selected as a method to systematize the reduction of the data and, by using
all data points, [[ 1l

Two algorithms were considered to obtain the fit. The first was a 'brute force' method

[l

]} arange. The parameter range is centered on the preliminary estimates obtained from the
previous manual curve fits and the range made sufficiently large to encompass the anticipated
final parameter values. In the innermost loop the error (7.3) is computed and the minimum value
recorded together with the minimizing parameters. Upon termination of all [[ ]} do-loops a
new estimate, qi, of the minimizing parameter set will be available. In order to refine the

estimate, the calculation is repeated using a narrower range centered about the optimizing
parameters just obtained. This produces a refined estimate, q;. The calculation proceeds

through several iterations with each iteration shrinking the parameter search range thus zooming
in to the final optimal set of parameters, q*.

The second algorithm uses the conjugate gradient method to search for the minimum.
The conjugate gradient implementation requires knowledge of the gradients, dy/0q, which are
computed analytically. The conjugate gradient search algorithm is much faster than the brute
force approach (by approximately three orders of magnitude). To verify the correct performance
of the algorithm, the optimal fits, q*, were compared against the values obtained by the brute
force approach for several cases. In all cases, good agreement (discrepancies occurred only in
the third significant figure) was achieved. Also, plots for several of the data sets comparing the
signal measurements against optimal curve fits were generated and examined to confirm good
fits. Several of these are shown in Figure 9 and Figure 10 [[

1l

14



This Document Does Not Contain Continuum Dynamics, Inc. Proprietary Information

(f

Figure 7. [[

15

1
1
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I

Figure 8. [[
1l

16

1
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(

Figure 9. [[

1

17

1
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[t

Figure 10. [[
1

18

1
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Figure 10 (continued). [[
1]

19

1
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[l

Figure 11. [[
1

20

1
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[l

Figure 11 (continued). [[
1l

21

1
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8. Data Analysis

[

1

Comparing [[ ]] from theory to experimental measurement is important
for application to steam dryer stress evaluation since it allows one to independently check the
reliability of the theoretical predictions and also to adjust the theoretical prediction to both better
correlate with measured results and account for uncertainty in the test procedure. Here the ratio
([ 11 is sought where (*)exp and (*)theory refer to experimental and theoretical

estimates. [[

1

22
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23

1l
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Table 4. Summary of experimental and theoretical results [[ 11
[l
1]
Figure 12 presents a comparison of theoretical and experimental [[ 1] from
Table 4 [{
1l

24
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[

Figure 12. [[
i1}

I

25

1

11
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I

11

Table 5. [

1]
Table 6. [[

26

11
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I

Figure 13. [[
1

27

1
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I

Figure 14. [[ ' E

I

28

1

1
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29

1l
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Il
1
Example for Browns Ferry Unit 1 Steam Dryer
([
Table 7. [[

30

1

1
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9. Conclusions

[
1

The test data obtained supported the structural model assumptions used in the ANSYS
finite element model of the steam dryer. Analysis of these data showed the assumptions are
conservative.

31
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Appendix A

Appendix A contains scanned copies of the certifications for the three instruments used in
the [[ ]]tests.

33
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Accelerometer Certification

Continuum Dynamics, Inc. Accelerometer Calibration

Reason for scrvice: determine relation between voltage output and acceleration
Type of cal: normal

As found condition: in tolerance

As left condition: in tolerance

Instrument: EGA-10-/Z2

Instrument Identification Number: 0265

Instrument Serial Number:98G98B10-A14

Calibration Date:6/13/07

Calibration Due: 6/13/2008

Note: Accelerometer was calibrated with AD627 instrumentation amplificr with 21.94
KO gain resistor. Accelerometer and AD627 were powered by 4.900V supply. Earth's
gravitational ficld was uscd as a referencc.

Acceleration Voltage Output

g volls

1 (arrow up) 3.054

0 (arrow right) 3.007

-1 (arrow down) 2.959

0 (arrow lefl) 3.002

1 (arrow up) 3.053

-1 (arrow down) 2.959
Instrument Assel # Cal Datc Due Date Cal Cert
Multimeter | 0379 7/11/06 7111107 3158858

Instrument used in the above calibration have traceability to NIST.

Performed by: % Verificd by: g@%

34
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Pressure Transducer Certification
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CERTIZICATE OF CALIBRATION
CONTINUTM DINAMICS, INC.

Deserptics: OMZOA ENIINEESING, 0.20¢ P8, PRESSLURE CAGS, AIR
San2lNo. RCNE Assst XN 0ies Simic ID: 2049332
Dxpt: NONE PONo oetss

Lakiestics Tate: 10:12.08 Calitrezon Izzarval: 12 Monthe Bazall Sate: 10-12.07

Arral Codizon: Savice

MEETS WANUFACTURER'S $2EC°¢. CALIERATED TO MFR IPEC.8 CLEAN
Procedure: $36LECOREYV 2
Tazpezzezra: €8°F Raladve Kemjdiy: 68%
Sundard; Ted Exl
Twos Siwcol® Daslate Moy Azelo: Tzl
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2ERD: 0 pevO mvda 2.09 9.00 NULL METER
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Thermocouple Certification
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JIIW AN XINLET
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CERTIFICATE OF CALIERATION
CONTINUTM DYNAMICS, INC.
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Cslteaticz Tate: 082,07 Calibeanon Izzsoval: 12 Monthe Fa:all Sate. 03:20.08
Armval Condizer: Savice
MEETS WANUTACTUREZR'S $PEC'S. CALISRATED & CLEANED
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Calitrason Dase
Parsucster Komi=a) Meysed Bofere Merrzed Afsr Telsrrzee
TEMP ACCY. DECF. CEGF.
TEMP ACCY. 320 32.20 3220 -LALF
TEMP ACCY. 2120 211.82 2182 “LALF
Week porfermed dy: Raviewsd br;
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' Centificaze No. 3166776

electronics
2123 SW ASTE STREET
ALLENTOWN, PA18.03

CERTIFICATE l%FRCALIBRATION
CONTINUTM DYNAMICS, INC.
Dsseription: OMEGA ENGINEERING, DP31-TC-A, Digital Thermometer

Serial No: 2210€46 AscatNo: 0101 Sixee ID: 20136-87
Dep:: NONE FO Nec: 06-633

Calitiation Daze: 0712406 Calibrazion Intarval: 12 Months Rezall Daze: 07724007

Anival Conditien: Service:
MEETS MANUFACTURER'S SPEC'S. CALIBRATED & CLEANED

Procedure: 635-0071 REV 0
Texsperasure: 73°F Felaive Euxidity: 55%

Standards Used: Iatel
Tare SimecID  DueDate  Mo: AcceUn: Trace No.

CALIBRATOR (SCOPE OPT) 17834488 09/05/07 14 DCV +-50ppm 269416-04

CaBbration Data:

Farunster Neminal Measured Befcre Measwmred After  Teleranze
TEMP ACCY. 320F. 31.9 319 +03F.
TEMP ACCY. 2120 F. 212.0 2120 +-03F.
TEMP ACCY. 5000 F. 500.0 §00.0 +-03F.
TEMP ACCY. 41000.0 F. 1000.2 1000.2 +-03F.
TEMP ACCY. 41400.0 F. 1399.9 1399.9 +-03F.

Werk performed by: Reviewed by:
Michael Sodl Raymond Seip
Bleetronic Tecknictan 3 (10996) Driver

SNCO Blectromes” qualtty prapemre= systex ecafonmys 0 180 5001:2000, ISO IEC 1I025:3559, and ANSTNCSE Z543-1-1554, AL edibnatems
srpadzmed wivz Braest raTy recorzed stardavds saceatle to e leseastional Sestery of Uaniss (ST Uests)  Toaca™te is acieved toougl.
catbatons by ke Nricon! fesinze of Starderds acd Techrelegy (NIST), odw:.‘uuc:.] Mazszement Iotoutas 0530 chyug el pseal
otz fuaesic marénds e nts ealhiation tachriques. Frriments zre calibeated with  test acemnasy rrEs o i1 o emer, othernise mersuwret
weeiiny 2y ad o pard band rre appbed dire the mezceemt procens. Thelrlorit s o et catinne e sy e
smripneatidersied Drove pd pay rot bevepradieed emaent i A0, witior prin weiier comnazt o SNCO Elctomics. T2eessed l:r.u.
wzzerey tiut dhe Betorers a7l natataa s specified i erces iy Ge calmatse Stenval die 1o passtis AL emirrment. cr ok Sxvues

bevird arcontol

Dated: 07/2406

Duplicate Certificare Fagelefl LT Y
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Data Acquisition System

— -

Certificate No. 3275966

pud
S

—

electronics
2(25 SW 28TIL STREET
ALLENTOWN, FA 18103

ON SITE
CERTIFICAT EI%I;CALIBRATION

CONTINUUM DYNAMICS, INC.
Description: CYBER RESEARCH INC, CMF 3202DA, DATA AQUISITION BOARD

Serial No: SR0430000539 Asset Na: 0604 Simeo ID: 20136-151
Dept: NONE PO No: 06-883

Calibiration Date: 16/12/06

Calibration Interval: 12 Months

Receall Date; 10/12/07

Atrvival Condition: Service:

MEETS MANUFACTURER'S SPEC'S, CALIBRATED & CLEANED
Procedure: 635-0082 REV §
Tempenture: 73°F Relative Humidity: 36%
Standards Used: Intv]
Type Simeo D DueDate  Mos Acc/Unc Trace No.
CALIBRATOR (SCOPE OFT) 17834*488 09/05/07 14 DCV +/-50ppm 269445-04
CALUIBRATOR (SCOPE OFT) 17834488 09/05/07 14 Freq +/-2.5ppm LORAN(USNO)

Datail Of Work Performed:
PER CUSTOMER REQUEST CHANGED MODEL NUMBER

aEGEVEY

\&“ 'ﬂm’

. G
rales
o

Qe

Continued on next Page

RIFHBIRNONE

- Page | of 6

i .

39



This Document Does Not Contain Continuum Dynamics, Inc. Proprietary Information

—— e —
-
SA IO CG D e Centificate No. 3275966

clectronics
2125 8W 28TH STREET
ALLENTOWN, PA 18103
ON SITE
CERTIFICATE OF CALIBRATION

h

CONTINUUM DYNAMICS, INC.
Continued fram Page 1

Calibration Data:
Parameter Nominal Measurcd Before Measured After  Tolerance
AJD ACCY: STD APPLIED
«5.0t0 5.0 VOLTAGE
Channel 0 «5.0000 -4,9991 «4.9901 +/-1.2208mV
Channel 0 -2.5000 «2.5001 -2.5001 +/-1..2208mV
Channel 0 0.0000 0.0000 0.0000 +/-1..2208mV
Channel 0 2.5000 2.5000 2.5000 +/-1.2208mV
Channel 0 5.0000 49990 4.9990 +-1.2208mV
Channel 1 +5.0000 -4,9991 -8,.9991 +/-1.2208mV
Channel 1 «2.5000 -2.5001 *2.5001 +/1.2208mV
Channel 1 0.0000 0.0000 0.0000 +/-1..2208mV
Channel 1 2.5000 2.5000 2.5000 +/-1.2208mV
Channel 1 5.0000 4.9990 4,9990 +/-1.2208mV
Channel 2 -5.0000 +4,9992 -4.9992 +/-1.2208mV
Channel 2 «2.5000 -2.4999 «2.4999 +/-1.2208mV
Channel 2 0.0000 0.0000 0.0000 +/-1..2208mV
Channel 2 2.5000 2.6000 2.5000 +/+1.2208mV
Channel 2 5.0000 49993 4.9993 +/-1..2208mV
Channel 3 -5.0000 -4,9993 -4,9993 +/-1..2208mV
Channel 3 «2.5000 «2.5001 -2.5001 +/-1.2208mV
Channel 3 0.0000 0.0000 0.0000 +1.2208mV
Channel 3 2.5000 2.5001 2.5001 +/-1.2208mV
Channel 3 ) $.0000 4.9991 4.9991 +/~1..2208mV
Channel 4 -5.0000 -4.9992 -4.6882 +/-1..2208mV
Channel 4 -2.5000 ~2.5000 «2.5000 +/-1..2208mV
Channel 4 0.0000 0.0001 . 0.0001 +/-1,.2208mV
Channel 4 2.5000 2.5001 2.5001 +/-1..2208mV
Channel 4 5.0000 4.9994 4.9994 +51..2208mV
Channel § -5.0000 -4.9993 -4,9993 +/-1..2208mV
Channel § -2.5000 -2.50Q0 -2.5000 +/-1.2208mV
Channel § 0.0000 -4.9991 «4,.9991 451..2208mV
Channel & 2.5000 2.5000 2.5000 +£1,.2208mV
Channel & §.0000 4.9990 4,9930 +/-1..2208mV
Channel 8 -5.0000 -4.9991 «4.9981 +/-1.2208mV
Channel 6 ~2.5000 +2.4999 -2.499¢ +/-1..2208mV
Channel 6 0.0000 0.000 0.000 +/-1.2208mV
Channel & 2.5000 . 2.5001 2.5001 +1..2208mV
Channel 6 5.0000 4.9991 4.9991 +£-1..2208mV
Channel 7 -5.0000 -4.9991 «4.9931 +-1..2208mV
Channel 7 -2.5000 «2.5001 «2.5001 +£-1,.2208mV
Channel 7 0.0000 0.0000 0.0000 +£1..2208mV
Channel 7 2.5000 2.5000 2.5000 +/-1.2208mV
Channel 7 5.0000 49992 4,9992 +-1.2208mV

Continued on next MPage
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Continued from Page 2
Calibeation Data:
Parametor Nominal Mcasured Belore Measured After  Tolerance
Channe! 8 -5.0000 -4.9990 «4,9990 +-1.2208mV
Channel 8 «2,.5000 =2.5000 «2.5000 +{-1.2208mV
Channel!8 0.0000 0.0000 0.0000 +/1.2208mV
Channel 8 2.5000 2.4999 2.4899 +/-1,.2208mV
Channe! 8 £.0000 4,9991 49991 +{-1..2208mV
Channel 9 -5.0000 -4.9992 -4,9992 +/-1.2208mV
Channel 9 ~2.5000 «2.4999 -2.4999 +/-1..2208mV
Channe! 9 0.0000 0.0000 0.0000 +/-1..2208mV
Channe! 9 2.5000 2.5000 25000 +/-1.2208mV
Channe! 9 5.0000 4.9992 499092 +/-1..2208mV
Channe! 10 -5.0000 -4,9993 «4.9993 +/-1..2208mV
Channe! 10 =2,5000 -2.5001 «2.5001 +/-1.2208mV
Channel 10 0.0000 0.0000 0.0000 +/-1..2208mV
Channe! 10 2.5000 2.5000 2.5000 +/-1..2208mV
Channel 10 5.0000 4.9992 4.9692 +/-1..2208mV
Channe! 11 «5.0000 -4.9994 «4.9994 +/-1..2206mV
Channel 11 «2.5000 «2.5001 -2.5001 +/-1..2208mV
Channel 11 0.0000 0.0000 0.0000 +/-1..2208mV
Channel 11 2.5000 2.5000 25000 +/-1..2208mV
Channel 11 5.0000 4.9993 4.9983 +/-1.2208mV
Channel 12 -5.0000 «4,9990 -4.9990 +/-1..2208mV
Channel 12 -2.5000 -2.5001 -2.5001 +/-1.2208mV
Channel 12 0.0000 0.0000 0.0000 +/-1.2208mV
Channel 12 2.5000 2.4999 2.4999 +/-1,.2208mV
Channet 12 6.0000 4.9991 4.9891 +£1..2208mV
Channel 13 -5.0000 «4,9992 «4,9992 +/-1.2208mV
Channef 13 -2.5000 -2.5001 «2.5001 +£-1.2208mV
Channel 13 0.0000 0.0000 0.0000 +/~1..2208mV
Channef 13 2.5000 2.5000 2.5000 +/-1..2208mV
Channe! 13 5.0000 4,9991 4,9991 4/-1.2208mV
Channel 14 «5.0000 -4.9994 -4.9994 +/-1..2208mV
Channe! 14 -2.5000 -2.5001 «2.5001 +-1..2208mV
Channel 14 0.0000 0.0000 0.0000 +/-1.2208mV
Channel 14 2.5000 2.5000 2.5000 +-1.2208mV |
Channe! 14 5.0000 44,9992 4.9992 +/-1..2208mV
Channel 15 -5.0000 -4.9993 -4.9993 +/-1.2208mV
Channel 15§ =2.5000 +2.5001 +2.5001 +-1..2208mV
Channel 15 0.0000 0.0000 0.0000 +-1..2208mV
Channel 15 2.5000 2.5000 2.5000 +-1.2208mV
Channe! 15 5.0000 4.9991 49991 +/-1..2208mY
Channel 16 -5.0000 «4.9992 +4.9992 +~1.2208mY
Channe! 16 -2.5000 -2.5001 . -2.5001 +1.2208mY

Continued on1 next Page
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Continued from Page 3

Calibration Data:

Parameter Nominal Mcasured Before Measured After  Toleranse

Channe! 156 0.0000 0.0000 0.0000 +/-1.2208mV
Channel 16 2.5000 2.4099 2.4999 +/-1.2208mV
Channel 16 5.0000 49991 4.9991 +/-1.2208mV
Chanpnel 17 <5.0000 «4.9990 «4.9990 +/-1..2208mV
Channel 17 «2.5000 +2.5000 +2.5000 +/-1.2208mV
Channel 17 © 00000 0.0000 0.0000 +/-1..2208mV
Channel 17 2.5000 2.5000 2.5000 +/-1..2208mV
Channel 17 §.0000 4.9991 4.9991 +-1.2208mV
Channel 18 -5.0000 -4.99980 «4,9990 +/-1..2208mV
Channel 18 -2.5000 -2.5000 «2.5000 +/-1..2208mV
Channel 18 0.0000 0.0000 0.0000 +/-1.2208mV
Channel 18 2.5000 25001 2.5001 +/-1..2208mV
Channel 18 §.0000 4.9992 4,9992 4/-1.2208mV
Channel 19 -58.0000 -4.9994 -4,9994 +/-1.2208mV
Channel 19 -2.5000 «2.4999 -2.4999 +/-1.2208mV
Channel 19 0.0000 0.0000 0.0000 +/-1.2208mV
Channel 19 2.5000 2.5000 2.5000 +/-1.2208mV
Channe! 19 5.0000 4.9992 4.9992 +/-1..2208mV
Channel 20 -5.0000 -4.9993 -4.9993 +/-1..2208mV
Channel 20 -2.5000 -2.5001 «2.5001 +/-1.2208mV
Channe! 20 0.0000 -4,9993 -4,9993 +/-1..2208mV
Channe! 20 2.5000 2.5000 2.5000 +/-1..2208mV
Channe! 20 5.0000 4.9993 4.9993 +/-1..2208mV
Channel 21 =5.0000 «4.9992 -4,9992 +/-1..2208mV
Channel 21 -2.5000 «2.4999 -2.4999 +/-1.2208mV
Channel 21 0.0000 0.0000 0.0000 +/-1..2208mV
Channel 21 2.5000 2.5000 2.5000 +/-1..2208mV
Channel 2t 5.0000 4.8991 4.9991 +/-1..2208mV
Channei 22 ~8.0000 -4.9093 -4.9593 +/-1..2208mV
Channel 22 “2.5000 +2.5001 -2.5001 +/-1..2200mV
Channel 22 Q.0000 0.0000 0.0000 +/-1..2208mV
Channel 22 2.5000 2.5000 2.5000 +-1..2208mV
Channel 22 §,0000 4.9990 49930 +/-1.2208mV
Channel 23 -5.0000 -4.9994 -4,.9994 +/-1..2208mV
Channel 23 «2.5000 -2.500¢ -2.5001 +-1..2208mV
Channef 23 0.0000 0.0000 0.0000 +-1..2208mV
Channel 23 2.5000 2.4999 2.4999 +[-1..2208mV
Channel 23 §.0000 49992 4.9992 +/-1..2208mV
Channe! 24 -§.0000 -4.9994 -4.9994 +/-1.2208mV
Channel 24 «2.5000 «2.4999 -2.4999 +-1..2208mV
Channel 24 0.0000 0.0000 0.0000 +~1.2208mV
Channel 24 2.5000 2.4999 . 2.4999 +/-1..2208mV

Coudinved on next Page
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Calibration Data:
Parameser
Channel 24
Channel 25
Channcl 25
Channel 25
Channel 25
Channol 25
Channel 26
Channel 28
Channel 26
Channo!l 26
Channel 26
Channel 27
Channel 27
Channe! 27
Channel 27
Channet 27
Channe! 28
Channel 28
Channel 28
Channe! 28
Channel 28
Channel 29
Channel 29
Channel 29
Channel 29
Channel 29
Channel 30
Channel 30
Channet 30

clectranics

ON SITE

CERITFICATE QF CALIBRATION

FOR

CONTINUUM DYNAMICS, INC.

Nominal
5.0000
«5.0000
«2.5000
0.0000
2.5000
5.0000
-5.0000
=2.5000
0.0000
2.5000
5.0000
+5.0000
-2.5000
0.0000
2.5000
5.0000
-5.0000
«2.5000
0.0000
2.5000
5.0000
-5.0000
«2.5000
0.0000
2.5000
§.0000
<5.0000
«2.5000
0.0000

Measuted Belore

Measured Afller

Certificate No. 3275966 |

Tolerance

4.9980
-4.9994
-2.5001
0.0000
2.5000
4.9993
-4.9991
«2.4%99
0.00¢0
2.5001
4.9992
~4.9991
-2.4999
0.0000
24999
4.9991
«4.6992
«2.4989
0.0000
2.5000
4.9991
-4.9992
-2.4999
0.0000
2.5000
49991
-4.9992
«2.5002
0.0000

Continued on next Page
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4.9990
-4.9994
-2.5001
0.0000
2.5000
4.9983
-4.9951
-2.4999
0.0000
25001
4.9992
~4.9991
-2.4999
0.0000
24999
4.9901
-4.9992
~2.4999
0.0000
2.5000
4.9991
-4.9892
-2.4999
0.0000
2.5000
4.9991
~4.9992
25002
0.000C
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+£1..2208mV
+/1..2208mV
+/-1.2208mV
+1-1..2208mV
+/-1.2208mV
+{-1.2208mV
+-1..2208mV
+-1.2208mV
+/-1.2208mV
+£-1.2208mV
4+/1..2208mV
+/-1,.2208mV
+£1.2208mV
+/-1.2208mV
+/-1.2208mV
+/-1..2208mV
+/-1..2208mV
+-1.2208mV
+-1.2208mY
4/-1.2208mV
+/-1.2208mV
+{-1..2208mV
+/-1.2208mV
+/-1..2208mV
+/~1.2208mV
+/-1,.2208mV
+-1.2208mV
+£-1.2208mV
+/-1..2208mV
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Contintied from Page §
Calibration Data:

Parameter Nominal Measured Before Mecasured After  Tolerince

Channel 30 2.5000 2.4999 2.4999 +/1.2208mV
Channel 30 5.0000 4.9994 4,9994 +/-1.2208mV
Channal 31 -5.0000 -4.9991 -4,99M +/-1.2208mV
Channel 31 -2.5000 «2.5000 -2.5000 +/-1.2208mV
Channal 31 0.0000 0.0000 0.0000 +1-1..2208mV
Channsl 31 2.5000 2,5002 2.5002 +/-1..2208mV
Channel 31 5.0000 4.9992 4.9992 +/-1..2208mV

P . N M ¢ /’7’2\\
P Reviewed by: Axds

Work performed by:
Martin LaGrange Annetle Singer
Elcctronic Technictan & (11 ) Mechanical Technician B

SIMCO Elestronics’ quality tnanagement systea cenforms to [SO 9001:2000, ISOAEC 12023:1593, and ANSINCSL Z540-1-19M. AX calibraticas

arc performed nsing intkernalonally recognized standandy traceahlc to the Infcerational Sysiem of Units (ST Usits}. Traceability i achicved Caough
cakibrations by the National Institute of Standands and Technology (NIST), oher Natiaal Measurement nstitutes (NMUS), 02 by using natwa! physical
carstaats, in'rinsic standagds or matio calibrazion techaicacs. Instraments are calbrated with a test acceracy ratic of 4.1 or preaser, olheswirc meavarcrers
uncertainty analysis and‘or prard baads are applied dunng the meastrereat process. The information shown oa s cetificate apoties ony ta the
irsucoent identified 2bove and may not bz repreduced, except in full, wildout peior wrwn cossent fom SIMCO Electronics.. There is no anplicd
wartardy that the rsirumiest will maintain #s specified tolcrances during the caltbrating: interval Cue to poseible drift, enviromacat, or other fictins
beyond oLt contrel.

Dated: 10/32/06 cotrection issued as of 11/20/06
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ENCLOSURE 3
TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT (BFN)
UNITS 1,2, AND 3

TECHNICAL SPECIFICATIONS (TS) CHANGES TS-431 AND TS-418
EXTENDED POWER UPRATE (EPU)

CDI AFFIDAVIT

Attached is the CDI affidavit for the proprietary information contained in Enclosure 1.



€O Continuum Dynamics, Inc.
(609) 538-0444 (609) 538-0464 fax 34 Lexington Avenue  Ewing, N.J 08618-2302

AFFIDAVIT

I, Barbara Agans, being duly sworn, depose and state as follows:

1.

I hold the position of Director, Business Administration of Continuum Dynamics, Inc.
(hereinafter referred to as C.D.1), and I am authorized to make the amended request for
withholding from the Public Record for C.D.1. Report No. 07-11P “Dynamics of BWR
Steam Dryer Components,” Revision 1, prepared by Continuum Dynamics, Inc., dated
November 2008. C.D.I. was the developer of the information sought to be withheld and
the author of the subject report, and the proprictary information contained therein for the
facility on whose docket the information was submitted to the Nuclear Regulatory
Commission (NRC). This Affidavit is submitted to the NRC pursuant 10 10 CFR
2.390(a)(4) based on the fact that the attached information consists of trade secrets, and
that the NRC will receive the information under privilege and in confidence. Being
responsible for the development of the information and report sought to be withheld, and
being knowledgeable of the potential financial impacts of public disclosure of the
documents I am in the best position to provide the required information and execute this
amended affidavit.

The subject information summarizes:

(a)  aprocess or method, including supporting data and analysis, where prevention of
its use by competitors-constitutes a competitive advantage over other companies;

(b)  information which, if used by a competitor, would reduce its expenditure of
resources or improve its competitive position in the design, manufactuze,
shipment, installation, assurance of quality, or licensing of a similar product;

The information sought to be withheld has been held in confidence by C.D.I. The subject
information has consistently been held in confidence, no public disclosure has been made
and it is not available to the public. All disclosures to third parties, which have been
limited, have been made pursuant to the terms and conditions contained in non-disclosure
agreements or other legally binding agreements which must be fully executed prior to

disclosure.

The information is a type customarily held in confidence by C.D.I. and others in the field
and there is a rational basis therefore. The subject information is a type, which C.D.IL
considers trade secret and is held in confidence because it constitutes a source of
competitive advantage in the competition and performance of such work in the industry.
Public disclosure of the information is likely to cause substantial harm to the owner of the
information’s competitive position and foreclose or reduce the availability of profit-

making opportunities.
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5. C.D.I. Report No. 07-11P discloses that the dynamic condition of a particular BWR
steam dryer component is not very well modeled by the conventional practice in the
industry of assigning an accepted value to the component. The Report discloses an
analytical methodology, supported by tests and data, that provides a substantially better
model of the actual condition of the component. Recognition of the inaccuracy of the
accepted practice and knowing the improved value of C.D.L's methodology provides a
significant competitive advantage over competitors who do not appreciate its
significance. This breakthrough was based on the insights and technical creativity of
C.D.I. employees and data developed and tests conducted by C.D.I. Based upon C.D.I
review of the literature and C.D.I. knowledge of NRC filings by those not having access
to the subject report, the information sought to be withheld is not available in public
sources. The information in the document sought to be withheld has provided a
significant revenue stream for C.D.I. and has becn demonstrated to have significant
economic value, but only so long as the information is kept proprietary.

I declare under penalty of perjury that the foregoing affidavit and the matters stated therein are
true and correct to the best of my knowledge, information and belief.

nd
Executed on this 22 day of 2008.

fier O Ly

arbara Agans
Continuum Dynamics, Inc.

Subscribed and swomn before me this day M 2 200F

' Lt // ﬁ%ﬂ)‘ A
: ;:‘fnﬂﬁ%umeis —otary Public

EILEEN P. BURMEISTER
NOTARY PUBLIC OF NEW JERSEY
‘MY COMM. EXPIRES MAY 6, 2012




