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1.0 INTRODUCTION

The Technica) Specifications for the Davis-Besse Nuclear Power Station

Unit 1, state .nat the surveillance requirements for inservice 1nspoct‘on

:ng’tcsting of ASME Code Class 1, 2 and 3 components shall be applicable as
ollows:

1. From issuance of the Facility Operating License to the start of facility
commercial operation, inservice testing of ASME Code Class 1, 2 and 3
pumps and valves shall be performed in accordance with Section X] of
the ASME Boiler and Pressure Vesse)! Code 1974 Edition, and Addends
through Summer 1975, except where specific written rciiof has been
granted by the Commission,

2.  Folliwing start of facility commercial operation, inservice inspection
of ASME Code (.ass 1, 2 and 3 components and inservice testing of
ASME Code Class 1, 2 and 3 pumps and valves shall be performed in
accordance wit,: Section X! of the ASME Boiler and Pressure Vesse)
Code and applicable Addenda as required by 10 CFR Part 50, Section
50.55:(8). except where specific written relief has been grantod
by the Coinmission pursuant to 10 CFR Part 50, Section 50.56a(g)(6)(1).

The . .rst 10-year inspection interval started on November 21, 1977, and is
scheduled to end on September 21, 1990,

In a letter dated May 15, 1980, the Toledo Edison Company (the licensee)
requested that the Inservice Inspection Program for Davis-Besse, Unit 1, be
updated to the requirements of Section X1 of the ASME Code, 197’ Edition,
Summer 1978 Acdenda. The request was approved by the Commission.

On August 8, 1989, an inspection was conducted by J. L. Coley, Region 11, at
the Office of Specfal Products and Integrated Field Services, Babcock and
Wilcox (B&W), Lynchbur?. Virginia, to observe a demonstration of the ultrasonic
flaw detection capability on a mock-up of the core flood nozzle-to-safe end
weld. Details of the inspection are provided in Inspection Report

No. 50-302/89.21.
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The exenfreticr wes conducted with the BAY Autonated Pesctor Trspecticr
Systen (RRIS11) wtilizing inmersion exeningtion methods, Section X1, 1077
ECitior, Summer 1978 Adderce, of the ASME Code requires thet the reactor
vessel nezzles receive both & voiunetric and surface exsninetion. For the
denonstration, the voluretric exentretion wes corducted fron the frside
surface of the pipe using the shear wave mode of transnissicn, The

exer fretior wes required 1o peretrote the ful) thickness of the well, which
consfsted of the Tncore) wele, 1 fe 308 stadnless stee) pipe, and the
fervitic steel nczzdle forging, *-« effectiveress of the exentfration of the
dissindler naterie)s 11 the weld 2one wos questioned, Of perticyler
corcerr wes the copel 1191y of the uitresondic exertrztion 10 detect flaws
origfreting ot the outside surfoce of the pipe.

The resuts of the velupetric exendration cencrstroted that 1) oppesite
surfece reflectors dowr 1o 2,3% (3¢ nils) throughews) were Getectat le it
the 3] dhrections fn the fervit9c stee) ne2zle materds), 2) cppusite
surfoce reflectors down to 2,37 (3¢ mils) through-we!) were detectet e 11
the Incore) butter neterie) scarmad v the safe end direction, 3) crqos1tc
surfoce reflectors down to 2.3% (2¢ 0118) throughewa1) were cetectet Ye it
the stefrless stee? sefe erd when scertred fo the nezzle dfvection, and dowr
te 6.6 (88 nils) throughewe) wher scanted 11 the sofe ond ehrection, ere
&) rove of the cppesite surfece reflectors, regordless of si2e or divection
scerred, coule be detected 1 the Incore) weld meterie),

Fegion 11 concluded, efter the dencrstration on Pugust 1668, thet there

were severe Tinftetions to the copebility of detecting f‘ohs in the Tncore?
weld noteriel, The Yicensee end 1ts cortractor (Babceed & Wileox Nuclesr
Service Conpary) ettrituted the dnebi19ty to detect opposite surfece reflectors
frothe Trcone) weld nete? te the use of en U tresonic sheer wave trersnitter,
The Yinftetions fdentified i1 e tegcvt by Fegicr 11 were corrected through
the use of er ultresonic Tongitudire) wave trersmitter, The Tetter transndtter
Wil be used 0 the subject exendretions,

It & Tetter deted Decenber 7, 1989, the Toledo Ediscr Conpany requested
relfef for the Core Flood Nezzle, Cutlet Resctor Vessel Nozzle-to-Pipe end
Iniet Reactor Vesse) Nozzle-to-Pipe Welds fronm the Section X1, ASME Code
exanfretion requirenent for the surface for the first fnspection interve)
scheculed to end on Septenber 21, 1990, The purpose of this Sefety
Evoluetion 1s to evaluate the 1nfornat10h subnitted 10 support of the
deternination,

2.0 EVALUATION
RELIEF. REQUEST

Compenents: Reactor Vestel Inlet, Outlet, and Core Flood Nozzle to Pipe
belds
36" Outlet Feector Vesse) Nezzle (X)-to-Pipe Weld (FW111A)
26" Cutlet Peactor Vessel Nozzle (2)-to-Pipe Wele (FWI11F)
28" Inlet Feactor Vessel Nozzle (2/W)-to-Pipe Weld (Fkﬁtff
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8" Irlet Reactor Vessel Nozzle (X/Y)-to-Pipe Weld (Fubér)
CB" Inlet Reactor Vesse) Kezzle (W/X)-to-Pipe Weld (FN1132)
Core Flood Kozzle Pipe~<to-Nozzle Welo Weexis
Core Flooe Nez2le Pipe-to-Nozzle Weld Y-axis

26" Inlet Resctor Vesse) Nezzle gl/li-to-ripe Weld ;ruxlsr)

SR

Fdet %, YeqUTres volumetric and surface exeminetion of pressure retatning
Clasintlor meta) welds,

Code Rtgyjreg¥n;: Section X1, ASME Code, 1877 Ecition, Sumner 1978

Felicf Fequested:  Relief is requested fron perforning the surface
Oer e tion Teguirenert deternined to be redundent by the Yicensee.

Fecis for Pelief:  Pursuant to ASME Code requirenerts, rezzles to reacton
VOCTRT a1 e food pipe welds recuire buth a volunetric exendretion end
surface exerfretion of the weld, The volumetric exendretion is to be
perforned fron the 10 of the nozzle vsing the BAW ARIS toc), while the
strfoce oxendretion will be done vstig ¢ nerve) n@ivet1( pertice
oeniretion techrique, Cue 10 the high recietior eve's ot the noz2le
Tocetiors, 1t 98 proposed thet or uitrasonic exanination of the welc
rfece be porforred fror the nezzle 10 using the ARIS toe) 1 lieu of the
recuired s fece exendretion fron the OD using the negretic perticle
techrique. To Justify this proposed a1tervrt:vt o dencrstration of the
uppesite surface flew cetection cepobilities Uti‘izilg stote~of-the-ert
eeniretion techriques and equipnert ves perforned ot the PRV Lynchburg,
Virgfrde, facility on August €, 108C,

The purtose of the cenorstrationr wes to cefine the capetilities of
Cetecting the nindoun sfze (throughewe)) ¢inersion) reflector tv1g1ttt1v¥
ot the cppusite (0 surfece which coule be detected during an actue) ARIS
oeniretion fron the 10 of the nozzle, Cata were acquired end enolyzed
using tre BEV stete-of-thesert date acquisition end dneging systen
(PCCUSONKEX), The ultrasor . syster wes ¢alibreted ustng side €1 11)e€ beles
10 esteblish o celibrated sweep renge with ¢ Déstance Paplitude Correction

| (DAC) curve, The gefn leve) for the DAC curve wee veed as & reference for

| the geir ecjustnent curirg this bernchrard denorstretior, To Yower the
recording threshold, the DAC curve wees ecjusted to & 20Y ful) screen height
(FEF) 1ot recording threshold, The test block was then scenned severs)
tines et freressed gafr Tevels urtd) &1 of the notches were detected e,
The result was thet 811 the notches were detecteble ot & gein leve) of 24 ¢b
above reference with & recording threshold of 20% FSH., Due to the Yow
reterfel roise of the corbor steel test block, excesséve notse sigrels were
net ercountered allewing the use of high gain Yevels,

The surface exeniration has beer estineted to require approximately &0
rer-hours for preparatior of each of the resctor vesse) frlet, outlet and
core 1l00d re2zles-to-pipe welds and ar sdditicre) 10 ron-hours of
fespection tine, PBecause of the locetion of the noz2les, radietion levels
ere erticipated to result dr & tote) exposure of 60 te 90 man-rem. Since
the frstalletion of shielding in the nozzle eree 45 inpractice?, these
frepection requirenents are not corcidered prectice) by the Yicensee,
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Assessment: The staff concurs with the licensee that conducting both the
SUFTace and volumetric examination are redundant in that they should
provide equivalent information on the detection and distribution of surface
flaws. There has been an extensive effort by BAW and the )icensee to
provide ultrasonic technology to detect and characterize flaws in the
HP1/Makeup Nozzle. The ultrasonic techniques and technology using @
longitudal wave form provide essentially complete effective volumetric
examination of welds and adeaccnt material so that the ASME Code required
surface examination is not important in the characterizatior of surface
defects., The surface examination is redundant and requires approximately
40 man-hours for surface preparation and an additiona) 10 man-hours of
inspection time. Because of the location of the nozzles, radiation levels
ére expected to result in a total exposure of 60 to 90 man-rem which is an
unnecessary hardship without a compensating increase in the leve) of
quality and safety. Thus, the code examination is impractica) and would
result in a burden on the licensee if imposed on the facility.

3.0 CONCLUSION:

The staff has reviewed and evaluated the information submitted by the
licensee in support of this relief request from the Section X1 ASME Code
requirement for the surface examination of the Reactor Vesse) Inlet Nozzle,
Reactor Vessel Outlet Nozzle and Core Flood Nozzle-to-Pipe Welds at the
Davis-Besse Nuclear Power Station, Unit 1, The ultrasonic procedures
developed for the Toledo Edison Company, including using & longitudinal
wave form, have demonstrated the capabi‘ity to identify flaws in welds
originoting at the outside surface, thus negatin? the importance of the
surface examination requirement. The proposed ultrasonic examination is
capable of detecting opposite surface flaws and would provide an acceptable
level of quality and safety, Based on the staff's review, 1t has been
determined that the testing for which this relief has been requested is
impractical to perform and that the alternative requirement for enhanced UT
s authorized by law and will not endanger 1ife or property or the common
defense and security and is otherwise in the public interest. In making
this determination, due consideration has been given to the burden that
would result if the surface examinations were imposed on the facility, The
relief is granted as requested pursuant to 10 CFR Part 50.55a(g)(6)(1) and
50.55a(a)(3)(11).
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