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FORWARD

The United States Nuclear Regulatory Commission (USNRC) has solicited the support of Sandia
National Laboratories (SNL) in the review of licensee submittals associated with fire protection

and electrical engineering. This letter report represents the first report in &n anticipated series of
review reports associated with ampacity derating submittals from the Florida Power Corporation

npondowmmuthereuhsofmilﬁﬁdSNaniewofmﬁmwbnﬁml. mdw:
were mbnﬁnedbytheliminmpomto USNRC Generic Letter 92-08 and a subsequent

USNRC Request for Additional Information (RAI) of June 22, 1995. This work was performed
as Task Order 1 of USNRC JON J2503.

'Thermo-Lag 330-1 is a registered trademark of Thermal Sciences Inc.



1.0 INTRODUCTION

L1 Objective

- Letter, P. M. Beard, Jr., FPC, to the USNRC Document Control Desk, Jtem
3F0795-05, July 27, 1995.

. Letter, G. L. Boldt, FPC, to the USNRC Document Control Desk, Item 3F0696-
14, June 26, 1996, including an attached test report from Underwriters Laboratory,
“Ampacity Test Investigation of Raceway Fire Barriers For Conduit and Cable Tray
Systems,” Report Number 9SNK17030NC1973, May 7, 1996.

1.2 Overview of the Licensee Ampacity Derating Approach

The licensee approach is based on an experimental determination of ampacity derating factors for
certain fire barrier installations, presumably typical of those used in the plant. The tests were
performed consistent with the guidance provided in Draft 16 of the IEEE P848 test standard for
ampacity derating. The tests performed included three different types of test items; namely, 1"
conduits, 4" conduits, and a 4*x24" cable tray, all consistent with the IEEE standard. Six basic
fire barrier systems were evaluated for each test item including a 1-hr TSI system Thermo-Lag
330-1 at nominal $/8" thickness, a 3-hr TSI system Thermo-Lag 330-1 at nominal 1%" thickness,
8 1-hr Mecatiss upgrade system MPF-60 over the 1-hr TS] system, a 3-hr Mecatiss upgrade
system MPF-180 over the 3-hr TSI system, & 1-hour Mecatiss stand-aione system MTS-1,and a
3-hr Mecatiss stand-alone system MTS-3.

1.3 Organization of Report

Section 2 of this report provides a brief review of the specific licensee RAJ responses of July 27,
1995. This bulk of this review has focused on a technical review of the test report submitted by






20 LICENSEE RESPONSE OF JULY 27, 1995
2.1  Overview

In an RAI of June 22, l”S.thUSNRCukddnﬁmtorupondtommmrduedto
iuthenplnnnedampacitydmﬁnglwprogmn. The licensee response to these specific concerns
was provided by FPC in a letter of July 27, 1995, The subsections that follow provide SNL's
assessment of these responses.

22  ltem 1: Appendix B

request, mmwwmmhmwmwwmmmﬁumofmeﬁm’stm
program with the Appendix B requirements. Thisiunumofuperﬁsemmidethewopeoﬂhe
SNL/USNRC task ordering agreement under which these efforts are being conducted. SNL

. Akesnorwmnendaﬁomntothuccepubility of this response.

23 Item 2: Aluminua Versus Steel Trays

The second RAI item raised by the USNRC in its letter of 6/22/95 questioned the applicability of
tests <7 Jucted using steel raceways to appications st the plant involving aluminum raceways.
The ii:.:_see response cites severa! points as justifying this approach:

- TbeIEEEPulundudcdhforthenuofuedmyshtwing.

- Theimewudimuedwithmmscoumimemunben,mdthebuisfor
this decision was cited.

- The licensee and the P848 commitiee conclude that use of stee! would
conservatively bound the results for aluminum. A technical argument to this effect
is provided.

SNLﬁndsthehnoﬂhaethmpoimtobethemtdﬁng. That is, SNL agrees with the
imummﬂmthemofueltwnmplumdmﬁvdybomddmﬁmm

hnmmy,SNwai*%.lheandennodmytwmnuwm
conservatively bound the )pﬁuﬁomhvolvingduninumﬂmyn. No further actions on this
item are recommended.



30 AREVIEW OF THE CRYSTAL RIVER TEST PROGRAM
3.1  Overview

3.1.1  Test Organization and Protocol

mteusmbnﬁmdbyFPUCRECmmanwaonmdbyUndewﬁtmhbomoryua
“Special Semcu Inveniqtion" Thelmpbcwons of this distinction are simply that the licensee

mteﬂprotocolmiliudinthetenprommwubnedonbnn 16 of the IEEE P848 standard.
This included the guidelines on the size, composition, and construction of the actual test items. All

achieved with, in the end, only one notable excepticr (see discussion in Section 3.2.2 below). In
paricular, data gathering and analysis all appear to have been accomplished consistent with the
5.0 rd protoco!  Also, the licensee tests did establish that steady state test conditions were
achievad consiste:: with the standard in all regards (linear regressior, slope, and running average
calcalations were performed and achieved the standard objectives for steady state).

3.1.2 Test Articles Evaluated

The licensee test program involved four Test Articles Each of these test articles was, in turn,

nprised of three items; namely, & 1" conduit, & 4" conduit, and a 4"x24" ladder back cable tray
| achofdnhminuchtenlnidewuevdwedinabmﬁneoondiﬁm.mdlcpmtelyinthe
clad condition. Hence, there were a total of four 1" conduits, four 4° conduits, and four 4*x24"
cable trays evaluated. Each of the 1" conduits had a single, 4/C, 10AWG, 600" ight power or
control cable installed. For each of the 4° conduits, a tightly wrapped bundie of 12, 3/C, 6AWG,
600V cables (a total of 36 individual conductors) was installed. The 4"x24" cable trays each had
three layers of the 3/C 6AWG rable installed. All of these provisions are fully consistent with the
test standard specifications.

ltMddwbenmzdﬂmmeﬁmtwmindudedﬂnmngohmnmuﬁde
simultaneously. Mis,inmyp’venmpwityua.ll'eonduit.u'conduhmdu'xzcl'able
mymteuedﬁmuhmﬂyinwonmmuumdom. ‘l'henmdurddoaspedﬁauydlow
forwchsinm!u..eoustmimpmﬁdedﬂmu\eteﬂ!pocimemmnotloatedonubovemother.
hnmher.thauminimumdwlmof36'ofhoﬁmulspweisprovidedbetweentheteaitm.
Tbuenquimmumndﬁcvedinunﬁmtemudmnnmedbyundimmﬁow
drawings provided in the tes* - ~port.



3.1.4 Fire Barrier Systems Evaluated

mﬁmhnhvuﬁwdﬁxhﬁchbuﬁammmwdmthe 1* conduit, the 4*
conduit and the 4"x24" cable tray. These are:

- A 1-hour Thermo-Lag 330-1, single layer, fire barrier system alone
- A 3-hour Thermo-Lag 330-1, single layer, fire barrier system alone
- A 1-hour Thermo-Lag 330-1 fire barrier system with a Mecatiss MPF-60 upgrade

- A 3-hour Thermo-Lag 330-1 fire barrier system with a Macatiss MPF-180 upgrade
system

- A 1-hour Mecatiss MTS-1 s stem

- A 3-hour Mecatiss MTS-3 system

Oncimpommbaortomeisumu)eﬁrebarﬁusynunfortbeablemy;:\édmemincluded
the installation of a souid tray cover on the ladder back cable tray. Itis implied by the

3.1.5 Summary of Test Kesults
The test resuits obtained by FPC are summarized in Table 3.1 For each of the test items in each

barrier configuration both the empacity correction factor (ACF) and the ampacity derating factor
(ADF) is given. Recall that the relationship between these two values is as follows:

ADF = (1 - ACF) «100%

5.2 AnonnliuAddreuedintheTmRepon
321 mmmnmuuruwmfm-’cmm

neﬁmunponwuduadisw:ﬁonofmlppmdiw:pmcyinvomgunbmﬁuwm
forduel'eonduiupedm. lnpuﬁadn.thebmlineunpu:itylinﬁtsformel'muitsinhn
ArﬁdesllndZdiﬂ'«eddpﬁﬁanﬁy:&om.dtouforMDonﬂmnyidmﬁw 1* conduits in T_st




the barrier syster> and the modified results were in agreement with the Test Article 3 and 4 results

Tbeoﬁgindbmlﬁnmﬂumdiwdod.wmmvdmmuudtowmted
ACF/ADF values. '

Table 3.1: Summary of FPC/CREC test results,
Test Item Barrier System ACF ADF (%)
1* Conduit Tests 1-hr Thermo-Lg No Result* No Result*
3-hr Thermo-!:L_ : 1.04 -4.26
MPF-60 Upgrade 0.838 16.2
MPF-180 Upgrade 0.843 15.7
MTS-1 0818 182
MTS-3 0.775 225
4" Conduit Tests I-hr Tbermo-l:‘ 1.03 -3.31
3-hr Thermo-BL 0973 269
MPF-60 Upgrade 0.801 19.9
MPF-180 Upgrade 0.765 235
MTS-1 0.769%* 23.1%¢
MTS-3 0.665 335
Cable Tray Tests 1-hr Thermo-lﬂ 0.590 41.0
3-hr Thermo-Lag 0.586 414
MPF-60 Upgrade 0.444 35.6
MPF-180 Upgrade 0.42] 579
MTS-1 0.397 60.3
MTS-3 0.36] 639
* No results reports due to problem with original base line * est and inability to repeat clad test
** As discussed below, SNL will question these results.

Aupmoftheproblandhgrmisprocus,ULdiddnngeouttbeableitmdledinmel"
conduits for Test Articles 1, 2, and 3. Thiswutppmﬂytomrethuu\eublesmnotthe
problem, a fact verified by the results. However, this problem did compromise one of the specific
item fire barrier system tests. That is, the Mecatiss MPF-60 upgrade to the 1* conduit in Test
Article 1 huddmdybemirmalleduthetimeﬂnmo:wndmcted. This made it impossible to
ﬁ:ﬂyreproducethetenfortbel-bw'l‘henno-hgonlyﬁreborﬁasynunwithommotﬁngto
construction of & whole new test article. This is because the original base line test had been
demmiaedtobeinvdid,bmdnchdteﬂﬁthonlydn'fhamo—hgﬁrebuﬁauyganeouldnot
be reproduced with the newiy installed cable. It was considered inappropriate to compare the new
bnelinetentoadndtwthnuudadiﬂ‘mtwofublemdthumoeouplu,mdhenoe,no
mﬂufuﬂﬁnenhanmnpomdwhhmdytbel-hrmmhgﬁnbmiu:ynun.

The licensee treatment is considered adequate to resc = observed anomaly in the context of all
of the base line tests. That is, the licensee docurent . . - onsistency between four separate

base line tests for each of its 3 test items (1" conduit * - uits, and cable trays) is considered
adequats to ensure that the base line test results are ¢ t.e. Hence, in the context of the bass

6



linetearuulu.SNLﬁndnhnﬂﬁunomdymudeqwdymolvedbythe!uﬁnghbomory,md
B0 actions in this regard are recomme.ided.

namely, the Test Article 2, 1* conduit, base line test. mshnthepotunwtoimpwﬂ\e‘l‘ut
Article 2 results for bothﬂ:eB«bmrTbmno—hgbmieronly,mdanPF-lto upg “de system.

The test report cites that “Short of inctalling & new instrumented cable, reinstalling the MPF-180
deSI-Jhrtynmmdrepwhgthempuitytwuﬁuuhirdﬁme,nomedyforme
anomaly was available. Athirdwﬁesofunpocitytemtomolvethemomdywunot
conducted.” Hence, the reported results include crediting of the test results impacted by this
anomzly. Noﬁmlmohnionizp.ovided,mdnodiwuuion justifying the use of these test results

ﬁnemnuumumedfdrthiswnduitwuvuyconﬁnunwhhtheothu 1* test articles that are
nominally identical to this item (30.2 versus & range of values from 29 8 10 32.0A).

Given these observations, SNL finds that this anomaly, while not fully resolved in the licensee
documentation, is quite minor, and should not be considered to have significantly compromised the
test results. It is recommended that these test resuits should be accepted despite this minor
anomaly. No further actions ou this anomaly are recommended.

33 Anomalies Noted by SNL
33.1 Apparent Discrepancy in Clad Case for 4 Conduit with MTS-1 System



!nordertoil!-mmzwhySNLhumcbedﬂ\iscondu:iomonemlooknthuvﬂabledmim
somewhat unique way. Ommytoﬁewﬂuabldcoudumﬁuthannltyuuniwﬁngtbe
electrical network analogy. Mia,onecanthh\kofhwﬂowuunlogousloelewialmu.
umpmmuanﬂogomtowhggmdthu@redﬂmumﬂogouﬂodewiwm.

temperature difference are known, then one can easily calculate the effective thermal resistance

between the two elements. lntheuseoftheunpadtyd«uingtem,thehwloadismﬂy
determined based on the cable current setting as follows:

Q=I*R

n

elec “‘conductar

where(k‘)inbedectricdruinmeeoftbeeonduaomlnd(n__)isdmemmbercf
conductors within the conduit.

Of most critical importance todnmnundiswsﬁonwﬂlbethethmMresim« that exists
between the cables and the conduit. 'l'hisﬁmnlresimncchubmthefowsofoomidenb!e
investigation. The most concise treatment was that of Buller/Neher® and Neher/McGratt®. In
these works this value was found to be a function of the conduit sz and cable fill characteristics
only. ltisupeci;ﬂyhnpoﬂuutomoyiuthuthisvﬂueﬁnno!bcinﬂueneedinmymyby
muw&aonud:uﬂnunbiuntunpme.onbemohﬁnbuﬁamun

lnﬁa,mom\eﬁmdunemdprwepuoneonduhmdtydmﬁnmeumhthntbethermal
mwmmmlawmmmmammmmwmmmm
tests. mnmdmyﬁmmwhymemmdmmwndnmphyﬁw

?.HBMMJ.HNM.WWMWBMC&I&M.
Surrounding Pipe or Duct Wall,” AIEE Transactions V69, 1950 pgs 342-349.

*J. H. Neher, anc M. H. McGrath, “The Calculation of the Temperature Rise and Load
Capacity of Cable Systems,” AIEE Transactions, Oct 1957, pgs 752-772.




tealpedm(aonduhmdmbles)bemedtopafmmboththedldmdbmlinetem. Otherwise,
unintmdedchlngesintheimerndthetmdbduviornightuﬁlybiutheteﬂreaﬂtswmchue
imadedtoreﬂeaonlychmguinthewwwuﬁm. '

Gimthhwncemomdmpled:e;kthnmbepafmwdtommtheconﬁumcyhﬂwma

bmﬁnemdadadconduitampwtyteﬂinodnckthevdueoﬂheimumlabletoeonduit
tbemglmistmceinmhtut. Thisvduelbouldraminesww’rllyconumt,mdipﬁﬁwn

Using the FPC/UL data, and the two equations sbove, SNL has calculated the effective thermal
rednmbawmtheublumdthewMuhsfmaﬂtbontmwlﬁcbmponoonduh
temperatures. A variety of temperature bases were tried (.., cable hot spot to individua! conduit
temperatures, cable hot spot to ave:age conduit temperature, and cable average temperature to
conduit aveiage temperature). The results for each of these calculations were quite consistent.
For illustrative purposes, the discussions which follow will utilize the thermal resistance values
based on the differerice between anavmgetanmmreofﬁnablebundlenmecanerlmﬁon

as reported by UL and the averave temperature of the conduit surface’. Table 3.2 illustrates the
results obtained by SNL for th: .* conduit test items.

As can be seen, the values derived are quite consistent with one notable exception. Within any
given test article, the derived values are extremely consistent, varying in all cases by less than £4%,
and for most cases by less than by jess than 2. €% Even comparing one test article to another,
the variation is no more than £10%. The one clear exception is the original base line test for Test
Article 1. In this one case, a value is derived that is far lower than any of the other cited values. In
fm.theestimnedbuelinethermdresimismrlyw%lowﬂunthevduuobuinedforthe
two corresponding clad cases.

This calculation is fully consistent with the UL observation that the initial base line test for Test
Article 1 suffered s faise-high current reading. This faise-high current would overstate the heating
me,andbenoeundemneﬁwthemnlndmﬁnm;imthnﬂutanmmmwaemsured

other cited values. Unfortunately, the report does not provide the necessary conduit temperature
data for these cases.) .

Now consider the same process as applied to the 4* conduhim. The results for these test ‘tems
are summarized in Table 3.3 mvaluesmagﬁnedmwedonmembnis; namely, average
abklunpmmnnthembaﬁonunpomdbymmdﬁnlvmeconduhmmmn.

‘The average conduit tempenmremwwluedbymusingﬂwﬁmple &verage of the
WmmformmduhmmplumnedmaﬁvmtmitannreponedbyUL.

9




‘"Range excludes Test Article 1 base line test.

FPC/UL 1* conduit ampacity tests, Anvﬂuumnlaﬂnedbasedontbeqiﬂ‘mbetm
the average temperature of the cable bundle and the average conduit temperature.
Test Article Bamier Configuration® Cable to Conduit Therma)
Resistunce (*C*f/w)
Test Article 1 Base Line 415
Clad: 1hr TSI 591
Clad: MPF-60 5.84
Test Article 2%+ Clad: 3-hr TSI barrier 6.16
Clad: MPF-180 6.43
Test Article 3 Base Line 6.85
Clad: MTS-1 6.80
Test Articie 4 Base Line 6.96
Clad: MTS-3 648
Range of derived vajues *+* 5.84-6 96
*Note that values can only be calculated for the initial licensee runs. The repeated tests do not
repoit conduit tetaperature dat,: Hence, all references here are to the first test of each
identified configuration only.
**The initial run of the base line case for Test Anticle 2 is unavailable due to an apparent
oversight in preparation of the UL rpon. See Section 3.3.2 for further discussion

FPC/UL 4" conduit ampacity results All values are ralculated based on the difference between
the average temperature of the cable bundle and the average conduit temperature.
Test Article Barrier Configuration Cable 5 Conduit Thermal
Resistance (*C*f/W)
Test Article 1 Base Line 184
Clad: 1hr TSI 1.73
Clad: MPF-60 1.74
Base Line 1.86
Test Article 2 Clad: 3-hr TSI barrier 187
Clad: MPF-180 1.93
Test Article 3 Base Line 1.86
Clad: MTS-1 143
Test Article 4 Base J.ine 1.79
Clad: MTS-3 1.77
| Range of Pesults: ® 1.73-1.93

*The range of results excludes the Test Article 3 clad test

i0



0 J (5.914)
I = = = 17.9A
J Roloe'nmductez (5'152-‘) (36)

This then is the “raw” current value we should have anticipated for this test. In order to perform
the ampacity derating calculation we must normalize this value to the standard temperature
conditions:
(90-40) (a+T,) [ (50-40) (234.5+303)
¢ £ o= 17.9 ——— = 17,
ke IJ (T,-T,) (a+90) = * Jtso.s-as.m (233.5+50) = 1764

leiy.theACFu:dADFﬁaonmbeeﬂhweduﬁngtﬁsmodiﬁedutimeoﬁhedad
' lnmdtyincompcﬁsontodwnmﬁvﬂueomubueﬁmmpwityufouom:

ACF = —Jeisa_ _ 17.6 = 0.667

Iunuu 26.4

ADF = 1.0 =~ ACF)*100% = 33.3¢%



Hence, this exercise has illustrated that the anticipated derating impact should have been on the
order of 33.3% versus the value of 23.1% cited in the test report.

Onenﬁghtquwtionunwamcyoﬂhiuppmuh. This can be demonstrated by once again
returning to the 1* conduit case known to have been compromised by a false-high ampacity
meusurement. lfthenmemoudmisrepwedforﬂnﬁmmnoﬂhebueﬁnetut.ﬂlepredicted
normalized cable ampacity is found as follows*:
o 8T _ 8.2 -57.1
Roperees 5.87

= 5.298 N/ft

. ) . [szse
’ N Retec® Peonguctor ‘1(1.312-3)(4) sahied

| (50-40) (as7,) | -
1 I\J ‘ e | 31.eJ (80-40) (234.5+50)

(T.-7,) (a=50) (80.0-39.9) (234.5+50) = ~1-84

Hence, a “corrected” normalized base line ampacity of 31.8A is predicted as compared to the
original value measured for this test of 37.8A. More importantly, the normalizeJ base line current
for the repeat test was fi und to be 32.1A, a value very close to the predicted value 31 8A. The
minor differences can easily be attributed to the fact that the cables were replaced between tests
which would cause a minor change in the thermal conditions. This predicted value certainly falls
well within the range of values cited in the test report for the normalized 1* conduit base line
ampacity values; namely, 30.2A t0 32.1A

Given these observations, SNL finds that the clad test ampacity for the 4" conduit protected by the
MTS-1 fire barrier system is suspect. The test was likely compromised by a false-high ampacity
limit similar to the false-high values obtained in the Test Article 1 and 2, 1" conduit, original base
line tests. No other tests appear to havebeenimplctedbynimilumoblem. This would have
resulted in the calculation of a overly optimistic ADF value for this one barrier configuration, the
MTS-1 system on a 4" conduit. SNLmomm-dnhnthispuﬁaﬂututmh:hmﬂdnotbe
wwptdbytheUSNRCuWnoﬂheunpudtydMghnpwoﬂhisﬁubuﬁa
system.

3.3.2 Discrepancy in Reporting ¢’ ~onduit Base Line Data for Test Article 2

lnthewtualdmmmtedinAppmdh:Bom:eFPCIULrepomiuppnnthnthedmfor
the initial Test Article 1, 1% conduit has been inadvertently substituted for the intended Test Article

'Thermlmﬁmwu&mndnwmgeam\eodmtwo“ﬁmrun"asuforthe

Test Article 1, 1" conduit as shown in Table 3.2, namely, the clad test for the 1-hr TSI barrier and
the MFP-60 systems.

12



2, 1* ennduit initial base line test. That is, the tabulated data given in Appendix B is identical in
evziv rigard to that presented in Appendix A. This is & highly unlikely situation to occur by
rindom. Further, the values reported in the data summary tables for the initial base line test for the
Test Article 2, 1* conduit, do not match those given in Appendix B.

It appears that in preparing the test report, the data from the Test Article 1 test was inadvertently
presented in Appendix B as well. This oversight is considered a minor discrepancy given that the
Test Article 2 initial base line test was not used in the final data analysis by the licensce. While it
would have been very interesting to supplement the discussions presented in Section 3.3.1 above
with the additional Test Article 2 data, the data is clearly of no significant consequence to the final
results of the licensee tests. This discrepancy in the documentation should be noted simply “for the
record.”

13



4.0 SUMMARY OF FINDINGS AND RECOMMENDATIONS

‘- M.B_QA;WSNLMenoanﬁommnr&ngﬁ\e
lecepubilityonhelimrupomtothiswitan. The nature of the RAI lies
oumidednwopeofupuﬁnofthemmmmempeofwork
wabﬁsbedfmdlemmkorderingwundawhichdwwﬁviﬁes
have been performed.

licensee tests have been performed and reported in & manner fully consistent with the IEEE P84

- The base line test for thy l'eor.duitinTestAnjdezdidnoudﬁmtbclEEE
objective of uniform temperature in that the average cable temperature at the center
location deviated from the a ‘erage temperature at one of the two side locations by
4.8°C, as compared 1o the test standard which calls for cleviations of no more than
4°C. This anomaly is clearly noted in the test report, but no resolution is provided.

reliability and validity of the test results. SNL recommenc's that the test results for

this test item should be accepted by the USNRC, and that no further actions to
resolve this anomaly are warranted

SNL did, however, note one apparent anomaly not observed by the testing laboratory, and hence

not discussed in the test report. This anomaly is considered to have compromised the results of
one of the licensee tests:

- SNLnnduhuthedldtestunpadtyfoﬂhel'oonduitprotemedbytheMTS-l
ﬁnbmiertyﬂemismpoa. 'lbetenmlikelyeompronﬁudbya&lse-high
ampacity limit indication limilutotbe&he—bigh indications identified by the testing
hboruoryhﬁuTeuArﬁdelmdz,l‘conduit.oﬁgindbmﬁnetem. No other
mlppwtohvebemimpmedbyuﬁmﬂupmblan This apparent ancmaly

theunpadtyden‘tin;impw of this fire barrier system The basis for this finding
hubwndiswnedindmﬂinwons.l.nbove




Baudonﬂnuﬁndings,SNan«mnmdsdmtbeUSNRCmepuhempacity derating test
reaxhsduivedinthePTC/ULtenmponurepmemﬁveofﬁndmingimpmforthetmedﬁre
barrier systems with the exception of the MTS-1 system as installed on the 4" conduit sectior, As
modabove.hisWedthnthizonetenmﬂtmzbuccepted.

In addition, SNLcimthefoﬂmﬁngitemuspoimfo:wﬁchdaﬁﬁuﬁonismommded:
- lthreyonvna;dedﬂmtheﬁmbeukedtoemﬁmthndwublemyh.uﬁm

data set presented in Appendix A for the Test Article 1, 1" conduit test item. Given
th:ttheorigindbmlinetestdmforbothtestuﬁdeswunowudintheﬁnd
data analysis, this apparent reporting oversight is considered of no significant
consequence. It is recommended that this observation be noted “for the record”
only.



