CR:PLP:2007:04i14 GA-00002 (Level.C)
Perform Dispositicn Review-of RIS 2007-24'
EVENT DESCRIFTION

’.On September 27, 2< 107, the NRC issued Regulatory Issue'Summarny: (RlS), 2007524,
"NRC Staff Positiiin ¢:n Use of the: Westlnghouse CROSSFLOW Ultrasoni v-Meter
for Power Uprateior PPower Recovery The RIS ldentmes concerns with Westlngheuse
Topical. Report CENFD-397-P, Revision 01<P. The:NRC is:suspending its March' 20,
2000 approval of thig ‘report for’new and future applications: This RIS dogés not transmit
‘any‘new requiremients:and-does not require any specn‘lc actlon orwritten Tesponse.

Topical Report CENFD- 397 P was'the basis for the NRC's:approval for the 10/CFR 50
Appendlx K. Measurement: Uncertainty-Recoevery (I\/IUR) for Palisades; which was‘issued
as. NRC License Amendment 216 on June 23, 2004. The NRC has-not suspended the
use6f CROSSFL' DWW for emstung users pnmarlly due to the sniiall.effect on the-
conseguences. .of ios stulated’ Ilcensmg basis:accident and transient analyses and ‘the:

low safety significzniz.of the issue.

TheNRC has. susperided approval of the CROSSFLOW topical report forfuture:
submittals'based. 41 the fallowing weaknesses. identified;

1) The topical report.assumes that the UFIM laboratory calibration is transferable:
to in-plant onflguratlons without additional in-plant ¢alibfation, withdut a
.complew v wcertamty ‘evaluation, and without traceablllty to-a-national
standard. “he NRC does not cohicur with, this: assumptlen Alternatively,.if in-
plant calbration'is. used to ellmlnate this assumptlen the weaknessesiof in-.
plant calf‘ibl ation without a complete uncertalnty evaluation:and. WIthout

‘ rto-a ‘national standard may remain.

2y .=nt of the: imgact ‘of acoustic noise onthe CROSSFLOW system is .
:3) ack of requrred perlodlc ins plant callbratlons usmg an mstrument
4)

5)

consistent xvrth‘the actual callbratlon and comm:ssuomng practrces

:CROSSFLOW is ainL:dtrasonic flow: meter (WFM).developed by Advanced Measurement
and Analysns Group lAl\/lAG) and orlglnally marketed by ABB Combtistion: Engineeting
Nuclear-Power, In:.: (/ABB- CE) which is.now lncorporated into Westinghouse Electric

Company LLC, (Wistinghduse).



The: RIS notes that H/estinghouse failed:to demonstrate adequately its CR@SSFL@W
meter can consister iy achieve its stated levels of accuracy. Attheugh the RIS does not
require any specific. action fromcurrent users of CROSSFLOW, thé NRC: suggests that
cufient users shouli: review the new-ihformation in the RIS and consider actions; as
appropriate, to assu"e'that CROSSFLOW continues to: functron consistent with all the

requtrements in'the Hlant llcensrng basis.

CONDIT I'N;EM‘A’LLI'ATION»

Palisades- uttltzes the CR@SSFL.W UFNM:system to 1):.compensate for fouling of the.
feedwater venturis; which would othervwse result-in plant operation bélow. ratéd-thermal
power, and 2) imple nent the: MUR power Uprate license amendment to-operate at

highier rated: ‘Power.

Background Inforiation

‘Palisades has a.relatvely. stmple CROSSFLOW installation. with:the UFM-

instruménitation perr. tanently mstalle
cortainment. The CF \GSSFLOVV system at Pallsad‘es does:

both:the.A.and B;‘rfeedwater Ioeps inside:

e-an‘inteiface with

therplant computer: “he system is. used in the manual mode for: monthly calirations ef

feedwater flow by ca ulation of corr

tion:factors. The CROSSFLOW:system remains *

in-service: between ¢: siibrations cotlectm’g data: This datd is trended per Englneermg
Manual proceédure-El1-04-51, "Reéactor Engineering Momtormg Guidelines”.

Ralisades has.evalui.ted numierous OE issues. related to CROSSELOW ‘as; specified. in

‘the parttal Inst below.

l Iotlce

Dt5positi0n

-® ’TB 02 4 Effeet of Plpe Insutatlon on
CROSS[—LOW Uilasonic. Flow
Measurement Syiem:

‘Evaluated as low tisk-for Palisades:due to.
-different: operaling. and systeminstaliation
differenices relative-ts Hope Creek:
‘However; verdor-was brought infor system
inspection. (EE001827);

s ‘TB 03-6¢ CROSSI Levv Ultrasonlc Ftow

DIAGNOSE deférrined.no s.gnal

s NSAL-03-12: CRC
'Measurement Sy§
-Interference Issue

m Flow’ Signal

"*“SFLOW Ultrasomc Ftow» Procedure enhancements'as

recommended: by NSAL & calibiation
procedure-and momtormg procedure.
(CA021516)

CROSSFLOW UlirasoniciFlow: |
Measurement Systzm- Performance
Observatlons

) TB 04- 4 Informat' n Regarding Recent '

Procedure: revrsmn to Operatlons
procedure and-ad
révision to calibra
(CE009266)

ion ,Dfocedute.




“Fhlotice. : - 1 ~ Disposition
« INPO SER 3:04 , = SER-evaluated, no additional corrective
acuons m addmon to actlons taken-per
Tech Bulletins. (CEO10557)

Response to S,.peciiiij»f:f-»N_R-Cff'-Stafi‘Qo'hi?;etn"s"-:

1) The: to,o/c. Lreport.assumes-that the UFM laboratory: calibration is transferable
to m—p/am onf/gurat/ons without additional /n—p/ant calibration, without-a
complete lt.vcerta/nty eva/uatlon and without traceablllty fo-a national
standard. “The NRC does not concur with this:assumption. Alternatively,:if in-
plant calibsation is-ised to eliminate this:assumption, the weaknesses: ef in-
plant calitvation without a comp/ete uncen‘a/nty eva/uat/on and without
traceab/lltw to-a-national standard may remain.

Pahsades as weIl as most of’ the current CROSSFLOW users comm|sszened

eenSIdereri a standvard mstallatlon in. accordance with the Toplcal}ﬁReport

Pallsades ia partlcrpant in the PWR Owhers Group — CROSSFLOW Task:

Force: (PV‘! ROG — CTF). The CTF will meet in-early.November to address

RIS 2007-:4 an issue 6f a letter to the’ industry- regarding the: RIS, The.€TF

is expectez Ito recommend that: reasonable assurance-of CROSSFLOW

accuracy 1-iay be:achieved throtigh’ defailed comparison with-available plant:

indications :such as‘a Thernial- hydrauhc plant model. A corrective action will
: ‘be createcl +o document the CTF's recommendations within CR-PLP-2007-

Anindeperdent and traceable:calibration-of the:CROSSFLOW system could:
be achieveil by replacement of the: original feedwater flow: elemeénts. This:
would require;a 3|gn|f|cant ptant modification that would need to be performed
»dunng a reldeling outage:. A corrective action will be created to initiate. a.
“Fundmg M tlflcatuon 16 perform: study of avaulabte optlons to remove

emstmg few dwater ﬂow ventunsﬂ and’ rreplacenwnh new desrgn that can be

The baselirie case for comparison will be replacement.of FE-0701 and

FE- 0703 i cortainment with flanged ASME flow sections that meet the
requuremenss of ASME PTC 6. The study phase will-determine 1) if:this level
of aceuracy is, nécessary for UEM validation,.and 2).whether @cceptable: :
results.cari )€ obtained wrth other options, pGSSIbly installed outside:
containmer . Note that the only straight runs. of feedwater p|p|ng long:enough
to meet PTi> 6 requirements:are:located in. contalnment




Other-caliration methods including chemical tracer testing, could be pursued.
Thermal-t /draullc plant and instrumentation models (thermal'kits) are
available in the. mdustry that could be used to validate the' UEM Caleulated
feedwater flow rate, although this would not be a calibration.to:a national

standard s recommended in:the RIS.

The treatswent of the impact.of acoustic noise on-the CROSSFLOW system:is
- aweakne:s,

Palrsades. hhas evaluated numerous: operating experlence issues including
C.ripise everits,, specn‘lcally associated with Technical Bulletin (TB)

03-6 and. SAL-03-12.

Sensmvnt to power changes (a.kia. a power deperidency).is a potential
-,symptom f acoustic: signal contamination.. As discussed'in ACE003333; a
sl dependency was observed ln the onglnal Loop B UEM meter.

' Bffeedwater loop
erally referred
. cceptable for
CROSSFLOW&system itis at the lower

;was tha 196’UFM t meter located only 84 plpe dlameters
to-as L GisF ‘D'st) flom:the first Upstre
‘qualified tandard' mstallatlon of'thé

end of the: acceptable range.

’The elbov cofrection:term’is a complex exponentral function: that goes to.Zero -
at an L/D vilueof 14:94., The'9; 84-'L/D value for loop B results in & relatively
large-elbes r'correction of 0:0268 which'is approxnmately f|ve times the
carrection lhat'is: applled to the A Ioop with its L/D: value of 13.97.

To further westlgate thrs pPOWEr: dependency, two new CROSSFLOW UFl\/l .
‘meters we-e installed on feedwater loop B dunng the' September: 2004 '
refueling otitage (per TM-2004-010 and Purchase Order'P804159). The two
new mieters are located downstrezam.of the: ongmal meterapproximately 20
L/D& 251D respecttvely downstream of the 90. degree elbew.

' AMAG RE-'Z;‘-:’ EN-064- 00, Pallsades CROSSFLOW/Plant Startup Data- ‘
port” evaluated CROSSFLOW perform’ance at differént-power-
levels usm;;r;data Gollected'] ln December 2004 and folléwing a January:2005
forced out: 1ge: The data was: analyzed by comparing:the: ratio-of the
CR@SSF[ )W ‘rgadings to'the. plantinstrumentation readlngs (Fufm/Fventuri).
This ratio {f = Fu/Fv) is‘then compared.at the dlfferent power’ levels to verify.
the- repeat lbmty THe' repeatablllty of:the ratio. {or “Cf venturi c:orrectron
factar) is a1 indication of a stablg flow profile:

Noise analysis was, performed:utilizing the Time Domair: Analysis (TDA)
techmque ’/lth the B PIAGNOSE software package. Thls testing provided proof
that the slic) tht power. dependency of the: original Loop B UFM'installation was.
not the res ilt of hoise, supportlng the. apparent cause of ACE003333 that the.
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power dej.zndency was the: fesult:of the original meter: s close proximity to:an
upstream 0 degree elbow.

Some nois:2 contamination. is present on thetwo new loop: B meters. The -

‘effect of this noise was determined by.TDA and a caorrection factor is applied .
‘to the UF I measured flow to negate this effect. The noise-corrected Cf

variation ¥iar both new meters is'less than.0.1%. for the- range of'95% to 100%
power, we| within thé:acceptable range of varation: IIAGNOSE IS run

' ffollowmg aach refuelmg outage ormajor maintenance on the‘feedwater
system pw i to placing the: UFN system back in sérvics. DIAGN®SE wag
also run &+ part of° the lmplementatlon of the MUR:uprate:

There.is.a.iack of required periodic m-p/ant calibrationstusing ari instrument
traceable 'v a national standard and:a lack of assurance that CROSSFI_OW

'ope/anon 2mains-within: c/almed uncerta/nty

.If the stug:, phase: of‘item 1. above: determtnes that cahbrahon of the: UFM
meters is marranted ‘then periodic;in plant re-calibration-of the méters will

also be.adilressed. The requen‘cy of re-calibration will determmed with
input from the CTFand: mdustry The: study phase ofithe; projeet will also look.
atthe neerl to periodically recalibrate thé reference flow eleménts that will be
used to vajiidaté CROSSFLOW.

plant confv urat/ons that deﬁne where CROSSFL@W:S conSIde/ed va//d

Acceptabln plant: conﬁguratlons were reviewed as part ef Palisades response
to TB=04-i. (CE009266) Palisades restricts use of the. UFM correction to
power leviils above 95% as this is the. power level and feedwater flow range
that the'system was lnltxatly evaluated and: commnssxoned upon: The
correction “actors are removed. (setto 1 000) if poweris:reduced below 95%.
The: plant:rocedure. that:performs; the calibration, MT-15, “UEM Data’
Collgetion, .Analysis, and !mplementatlon requires. that'the plant- be at'stable;
near full puinver., conditions:in orderto: set:correction factors. The*progedure.
performs:system.checks and has specific data quality acceptance criteria.

Palisades; as: only twe main-feed-pumps so; both pumps must be in‘opération
at'the pow:! tevels where” the U", V/ ‘correctton factor-is: apphcable Slmltarly
removal o3 heater drain pump: from:service requires:a power reduction to
less than' ‘“)% pewer. The correction factors arée set'to’ 1.000since power is

less than £ %.

Bypass ari: isolation of’a high pressiire feedwater heater has not occurred
since impl: nentation of the CR@SSFL@W system at Pallsades ‘However
procedure SOP- 10 “Extraction and Heater Drain' System has been revised.



to add?th's§ requirement to-reset correctionfactors t6+1.000 pfior-to.removing a -
high-presiiure feedwater heater from service:

5)  Thereis inadequate description of installation and use of CROSSFLOW
~ ‘consisterii-with the actual calibration:and comrmissioning.practices.

Palisades: ‘nstalled and commissioned the CROSSFLOW system based on
approved procedures via the engineering modification process.

The:CTF 1as:published the CROSSFLOW-Users’ Guidelines which: provides,
a faurly detailed description of mstallatron and use of CROSSFLOW system.
The User:' Guidelines were.used as the basis of a.Self Assessment
(SA-010171800) pefformed on'the use'of the CROSSFLOW system-at.
Palisades. . ‘ r ‘

“The self ai:sessment raised a ¢lestion regardmg the effect:of a 15 degree; 5
radius berid approxrmately 24 feet upstream -of the-A. Loop WEM meter. This
piping coriiguration is expected to resultin.a low magnrtude switl which would
"bras thée L+*M meter in‘the. coriservative direction. Power dependency testing
_performer* at Palisades has:shown:no:ebservable variation-in UFM ¢orrection
factor on ile A logp.meter. This evidence supports that swirl induced bias, if

any, is-net ligible, =

This'issue:vas previously. discussed with vendor personnel who! concurred
that-the P lisades cenfnguratron would be- expected to.result in only.d low
magnitude: swirl which would cause a:small conservative bias:. This bais may
be too smmiiill to:beé observable., Palisades requested written doCumentatron to
support this conclusion. -An-evaluation was provided in a letter’dated April 27,
2007. Thiz letter corifirmed that the-effect would be less-than 0.2: percent, but
récommerided further evaluatior:

To further wvalugteithe effect.of the 15 degree bend, a Computational Fluid
Dynamrcs ; CFD) analysrs should be: performed A coirectiveraction'will be
created'to vetform CED analysis of the:Palisades feedwater: piping:
conﬂgurat LN relatrve to:the:UFN meter locatlons

‘Conservative:NMargjn

EA- BWB 96 01, ‘He, t Balance Calculation Using'the Ultrasenic Flow Measurement
Device" descrlbes ‘se-veral conservative assumptions used in the heat balance
cdlculation. Conserv.itive constant values are used: for various lnput variables such that
an apploxmate 0.9¢ MWth (0:04%) conservatism exists for the bounding constant
value relative to the: value obtained using nomrnal operatlng parameters.




Additionally, the Fee iwater pressure at the UFM.instruments.is;assumed to;be.equal to
the: respectrve feedviater pump discharge préssure: Actual feedwater pressure at the
UFMinstruments is «; :.’umated to be. 120 - 150 psia lower: than. thevalues uséd in the
Correction, Factor cale ulation. The effect-of this- assumption is that the UFM-mass flow
rate measurement.is Jzased hlgh approxrmately 0:08% to 0.11%. This bias.is
conservative. for the’ veat:balance calculation.

Plant procedure MT15; “UFM Data Coliection, Analysrs and Implementation” includes
at'least 0.1% power- ;onservatism whén the UFM Correctlon Factors.aré estabhshed for
usg in the plant heai halance caleulation: Thisis: rmplemented in Attachment.2.of MT-15
through the addition ¢ £ 0:001. to the: calculated UFM Correction Factors for éach Loop.
Additional margin m:r/ be;added at the discretion, of the' Engineeér t based upon review of

‘trend data.

Per EA-ELEC08-00( ", “Uncertainty Calculation for the Secoridary Calorimetric Heat
Balance”, the-sécon; !ary heat balance: (wrth UFM correctron) has.a random.uncertainty
of 0. 5238% power wrth an: enthalpy bias term of:-'0.032% pewer. Thus: the total
uncertainty- total +0.:¢1% to 0. 56% power. Asthe MUR uprate-was for just 1. 4% rather
than'the 1.51% the cally possﬂale from this uncertamty Calcu!atlon ‘a conservative

margin:of 0:11% exitl.

Combination of the & iove conservatisms indicate that at least:
0.04% + 0. 08"5 * O 1% +0.11% =0:33%. conservate: ‘margin exist.

DISPOSITION

In Summary,’ the NR’ ‘has suspended its previous approval of the CROSSFLOW topical

report for new-a futurs use.. ‘Palisades préviously relied upon the TR for licensing of the
1.4% MUR power uf: ate: The: 'suspension is based en NRC ¢oneérns and sited

weaknesses in‘the: methodology and-application of the UFM' teohnology

None of the. weaknesses have been directly: attributable t0 Palisadés.such that'a known
error exists.in the CF:OSSFLOW technology/or thé application of GROSSFLOW at
Palisades, However, thefive® weaknesses |dentlf|ed above should be.addressed ina

trmely fashion.

The NRC has not st ,pended the use: of CROSSFLOW for: existing users: prlmanly dué
to-the small effect;or: the consequences of postulatéd llcensrng basis accident:and
transient a_na!y,s,,e,s_ and the:low ys_:avfety significance.of the issue.

Additional actionsto :ddress the recommendations of. the RIS:will be performed as’
described below. It it not necessary to suspend-use:of GROSSFLOW at Palisades in
the interium as Pah rdes has reasonable ‘assurancesthat CROSSFLOW is operating

within the design basis.




CORRECT!VE ACT! ‘DNS

Evaluate recomriendations{fromithe: Westmghouse PWR Owners Group (PWR@G)
'CROSSFLOW TéskForce (CTF) relative to RIS 2007-24.a5 they" apply to Palisades
.and doecument thiis evaluation within CR-PLP-2007-04614.

2. Initiate a “Fundiha Justificationto perform: study of avatlable Gptionsto remove
existing, feedwa‘o£ -flow venturis-and replace with:new deSIgn that can.be routmely
calibrated-to NIS™", and/ef pursue implementation of available plant:process-
instrumentation’ model tovalidate accuracy:ef UFM.

3. Perform Computitional Fluid Dynamics:(CFD) analysis of the Pallsades feedwater
piping configuralinn rélative to’ the UEM: mieter locations:

REFERENCES

Technical Bullsti . TB:03-6, "CROSSFLOW: Ultrasonic. Flow, Méastirenient:System
Signal Issues’, diited September:s; 2003 '

Nuclear Safety A wsory Letter“

SAL 03“12 "CROSSFLOW Ultrasonlc FI@W

Technical Bulletin- TB-O4—..4", "l‘r]fbrmatibnrRegardin,g RecentCROSSFLOW
Ultrasonic: Flow [:sasurement Systerm Performance Observations!; dated: February
12, 2004 |

SC-97-028, “Instu lation.of UFM:devices to measure feedwater flow: to steam
generator” » . |

‘EA-BWB-96-01, "deat Balance Calculation Using the Ultrasonlc Flow Measurement
Device" Rewsw)n 5

EA-ELEC08-0004. "Uncettainty Calculation fof the Secondary-Calorimetric Heat
Balance”
EM-04-51, "Reac:r Engineering Monitoring G uideiines”.

MT-15, "UFM Dalix Collection, Analysis, ‘and Implementation”

SOP-10, “Extractiun and Heater Drain’ System”

o m e i e Sty P S o) v B S e PR A 5 AR . 1. PN o APt Rt St B AR B



