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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO THE REQUEST FOR RELIEF UNDER 10 CFR 50.55a(g)(6)(1)

TOLEDO EDISON COMPANY

DAVIS-BESSE NUCLEAR POWER STATION UNIT 1

DOCKET NO. 50-346

1.0 INTRODUCTION

The Technical Specifications for the Davis-Besse Nuclear Power Station
Unit 1, state that the surveillance recuirements for inservice inspection
and testing of ASME Code Class 1, 2 anc 3 components shall be applicable a:;
follows:

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 XI of
the ASME Boiler and Pressure Vessel Code 1974 Edition, and Addenda
through Summer 1975, except where specific written relief has been
granted by the Commission.

2. To110 wing start of facility commercial operation, inservice inspection
of ASME Code Ciass 1, 2 and 3 components and inservice testing of
ASME Code Class 1, 2 and 3 pumps and valves shall be perforned in
accordance wit;i Section XI of the ASME Boiler and Pressure Vessel
Code and applicable Addenda as required by 10 CFR Part 50, Section
50.55a(g), except where specific written relief has been granted
by the Commission pursuant to 10 CFR Pert 50, Section 50.55a(g)(6)(1).

The 7.'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 XI of the ASME Code, 1977 Edition,
Summer 1978 Addenda. The request was approved by the Commission.

On August 8, 1989, an inspection was conducted by J. L. Coley, Region II, at
the Office of Special Products and Integrated Field Services, Babcock and
Wilcox (B&W), Lynchburg, 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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Ttt t>ttit.ttict; was condutttd with the B&W Autor.ettd Fe6ctot Inspecticr,
Sytten. (ARIS II) utilizing inaersion ettn. int. tion niethods. Section XI, 1977 :

Edition, Sutratr 1978 Adderde, of the ASME Code requires thet the reacter
:

vessel rictries receive both a volutetric 6 tid surface ex6s.inatict. For the iden'onstration, the vclurietric exttiration was ccr. ducted fron tht. iriside
.surface of the pipt using the sheer wavc r.cde of tientmisticn. The :

extmir.etico was rec;uited to ptt:ttrete the full thiclness of the well, which !

cor6sisted cf the Intcr(1 wt.1d, Type 304 stainitss steel pin, and the
fer t itic steel ocrzle forgir'g. The effectiveiess of the ex6miration of the

;

dissiedler m.aterielt it tte weld zone was questientd. Of pertictler
concert obs the c6plility of the ultr6senic t*6mitation to detect flaws
ori$itttit.9 61 the outside surface of the pipt.

,

The ret 01ts of the vcler:ettic t>ttiration demotistt6ted thet 1) onesitesurf 6ct refit:ctors down to 2.37 (34 pilt) through-5611 wtrc detecte.t1t it
twc e>iel dit ettict s in the f tt titic steel r.crrie r.attriol. 2) ytositt
surf 6ce itfiteters down to T.3Y (34 trilt) through-well vtre detectet:1e it.
the Inccrel buttet rettrial scent.ed in the safe evid direction, 3) cppot.itt
surface nflectcts down to T.3f (34 pilt) through-wall nu detectet1t i t.
the sttitless stui soft erd when sc6: red in the ncr71t dittction, arid dcwt
to 5.0 (84 nils) through-well Her. scantitt it. the sefe er.d directiott, erd ,

4)1.crieofthect sitt surface reflectors, u gerdlets of 512e or direction
steritd, could tse c'etectod it tte Incorel wt.1d noterit1.

iFtt on 11 concluded, tftet the dtnctstretion on August 8, 19ES, that thert
were stytri 11ctitetions to the cepbility of detecting f16hs in the Incor,el
wild r6ttriel. Th licenset 6bd its ut trector (B6bcccl. & Wilccx Nucit+r !

Servict Ccnp6ny) 6ttritoted the inet.ility to detect oppcsite surface reflectors
it, the Iricoriel v. eld ritt61 to the use of or ultrosenic shter v4ve tr6t.sn.itter.
Tit linit6tioris identifit:0 it, tie teport by Ftgiu> 11 were ccrrected thicuth :
the ut.e cf er. ultrasonic 1ct.gitudirel w6ve tr6rstdtter. The letter trei.tedtttr
will tt used in the sotatct exendnations.

15. t itttet dated Decer.ber 7,1909, the Toledo Ediscr. Conpany requested '

relief for the Core Flood liczzle, Cutlet Reettot Yestel !!czzle-to-Pipe and
Inlet Et6ctor Vessel Ncrzle-to-Pig Welds fron: the Section XI. ASliE Code
exertil.6 tion requiren.tt t for the surface for the first ins?tction interval >

scheduled to end en Septenber P1 1990. The purpose of tais Saftty
Evaluttior. is to evaluate the internation subn.itted in support of the
detern.ination.

P.0 EVALUAT10h

I!.l.l.Ef, p,G,U,E,S,T

ConTcnent s: Reactor Vessel Initt, Outlet, and Core Flood I;czzle to Pipe'''

Welds

36" Outlet hcector Vestal !!czzle -to-PipeWeld(FW111A
36" Cutlet Ftactor Vessel Nozzle -to-Pipe Weld (FW11]E
28" Inlet Feetter Vesul !!c221e (7/W)-to-Pipe Weld (FW500
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20'' Inlet Reactor Yessel Nc221e X/Z -to Pipe Weld FW113f:)
28* In1tt Reettor Yessel Nozzle X/Y -to-Pipe Veld Fh56A)
28" Inlet Feector Vessel Nc221e W/X -to-Pipe Weld FW113A)
Core F1 cod No221t Pipe-to-Nozzle Weld W-axis
Core Flc.cd 74221e Pipe-to Nozzle Weld Y-axis

Ocde Requirement: Section XI. ASNE Cede, 1977 Edition, Su 5.er 1978
Tcfd'eiW. IIquires volunittric end surface exeir.inetion of pressort retainirg
(issiidar attel welds.

Felitf Requested: Relief is requested froni perfort.ing the surface
ottiritYibini*ciuitet. trit detero.ir.ed to be redundant by the licenste. ;

Fe!it. foi relitf: Pursuant to ASVE Code requinnt.t5, r;c221e$ to reutor -

vissef *ai*d'cbi'e* flood pirt wilds ut;uite both a volut.etric (xtnit.6 tion 61.d
surfact ottir.ttion of the weld. The volurretric e>etir.6 tion is to be
per fet t..et f r ot tte ID of the norrit ut.ing the E8W ARIS tec1, sbile the
sotfact t >to.ine.tieti vill ti dcne usitig a rn6r.ual o.egr ttic pet tic 1t
06nis etion tecinique. Due ie tbe high r6dietion in els at the nozzle
locatier.s it is picposed thet br, ultresenic ex6tination of the weld i

t.utfact t>e Ott for r ed flor the ric221e 10 us,itig the ARIS tool it, litu of tt.t
re ct red suifece net.ir.a tiori frore the CD using the negi. etic pettic1ti
techrique. Tc justify this propostd alterr etive- a dtnonstration of the
oppcsite surface f16v (etection cetabilitits utili21:5 state-of-the ert :

:

oenirttion tettr.iques anct et,vipetit ets perfctmed 6t th OtU Lynchturg,
Virgitii6, facility on August 8,19F9.

The put[ose of tbe dencristt6 tier wes te define the carebilities of
detuting tit pinin.ut sire (through-ball c'inu;sion) refit.ctor origir ttin g '

ut the otposite (CD) surfact which could bt detected durir.g an actus1 ARIS
o rninttion frot the ID of the nozzle. Cata were acquired and entlyttc'
using the ElW stett-of th-tr t data act,uisitict, 6nd in6 sing systen. -

(MCUSONEX). The ultrason-;c syster. wcs (611bte.ted using side drilltd tcles
to esteblish a ulibrated sweep rer.ge witt e Distanct In'plitude Correction
(DAC) curve. Th sein level for the OAC curve wes ustd 65 ti itfutt.a for '

tbt gain 6c'justroent c'ut it s this bencht.ar k dernonstr6 tier.. To lower the
recordirig threshold, the DAC curve wes edjusted to a 207 full screen height
(FSP) flat teccrdirig threshold. The test block was then scanned several
tienes et it. creased gain levtis until 611 of the notches wen dttecteblt. .

;

The result was thet 611 the notches were detectable at 6 gain level of 24 dB,

'

6bove reference with a recording threshold of 20f FSH. Due to the low
t.ateriel toise of the carbon steel test block, excessive noise sigrels were '

not tocountered allcwing the use of high gain levels.
,

| The surface exaninetion has been estitisted to require approxirrately 40'

roar-hours for preparation of each of the reactor vessel initt, outlet and
core flood noz2les-to-pipt welds and at 6dditicnal 10 m.cn-hours of
it.st u t ion t io t . Because of the locetion of the nozzles, radietion levels
are er.ticip6ted to result it. 6 tctti exposure of 60 to 90 ran-rern. Since
the installttion of shieldirig in tbe nozzle trea is it'ptattiu11, thse
it spection rtquintuits are tiot censidend pluticel by the licensee.

I
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'Assessment: The staff concurs with the licensee that conducting both the
surface 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 B&W and the licensee to :provide ultrasonic technology to detect and characterize flaws in the :

HPI/ Makeup Nozzle. The ultrasonic techniques and technology using a i

longitudal wave form provide essentially complete effective volumetric
examination of welds and adjacent material so that the ASME Code required

,

surface examination is not important in the characterization of surface
,

;
defects. The surface examination is redundant and requires aparoximately
40 man hours for surface preparation and an additional 10 man-1ours of

iinspection time. Because of the location of the nozzles, radiation levels '

are expected to result in a total exposure of 60 to 90 man-rem which is an
unnecessary hardship without a compensating increase in the level of
quality and safety. .Thus, the code examination is impractical 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 XI ASME Code
requirement for the surface examination of the Reactor Vessel Inlet Nozzle,
Reactor Vessel Outlet Nozzle and Core Flood Nozzle-to-Pipe Welds at the
Davis-Besse Nuclear Power Station, Unit I. The ultrasonic procedures
developed for the Toledo Edison Company including using a longitudinal
wave form, have demonstrated the capability to identify flaws in welds :
originating at the outside surface, thus negating the importance of the .'surface examination requirement. The proposed ultrasonic examination is 1
capable of detecting opposite surface flaws and would provide an acceptable !

level of quality and safety. Based on the staff's review, it 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
is authorized by law and will not endanger life or property or the consnon
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
50.55a(a)(grantedasrequestedpursuantto10CFRPart50.55a(g)(6)(1)and3)(ii).
Principal Contributor: F. Litton

Date:
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