TENNESSEE VALLEY AUTHORITY
CHATTANOOGA. TENNESSEE 37401
400 Chestnut Street Tower |1

August 30, 1982

U33D-50-39081-98
33-150-391/81-551

S. I issi
aaaorll\ué%ear Regulatory Comission

Attn:  Mr. James P. O'Reilly, Regional Administrator
I01 Marietta Street, Suite 3100
Atlanta, Georgla 30303

Dear Mr. O'Raelilly:

WATTS BAR NUCLEAR PLANT UNITS 1 AND 2 - IMPROPER ANCHOR INSTALLATION
IBRD-50-390/81-58, WBRD-50-391/81-511 - FINAL EPORT

The subject defioienoy was initially reported to NRC-OIl Inspector

R. V. Crlenjak on June 241, 1981 in accordance with 10 CFR 50.55(e) as
ICR 32891. Interim reports were submitted on July 31 and October 21,
1981 and March 1, 1982. Enclosed is our final report.

w discussed with Intpector Crlenjak on Auguat 13, 1982, the description
of condition has been modi‘ied to moe accurately describe the potentially
safety-related conoerns of this item. The submittal date of this report
was also discussed with Mr. CrlenJak.

If you have any questions, please get in touch vith R. H. Shell at r
FTS 808-2688.

Very truly yours,
TENNESSE VALLEY AUTHORITY

D SK.-...A
/’ L. M.Kills, ManaSer
tNuclear Licensing

Enclosure

O: Mr. Richard C. Deoowig, Director (Enclosure)
Office of Inspection and Enforcement
US. olear Regulatory Comission
Vashington, DC 20555

An Equal Opportunity Employet 1--



qoa pat 0 twsmtm ltom O i tin742.1 ta

in D4l br 2979, the ooatructAlc prect am 1w 2 lkla KvW
vfeRaiter f owdaigng iRt to WA lspaliteton bat anOmn

mancors (Nap-off type), mxcept the 38-+b, Imt th g3nationtms.
Althouh requested kv IN to repeat the touts, the r testa MM W
pe'r~rl. The ailu to perform repeat tests In ieatefdi by a NE
Inapection (WC repot Uos. S-MI160/14-9 i -391/814+9). Inelt 10i1,
additioals galiftetion tests vwe pu't mil 3/Slal- such" I1talle
In lopluc concrote. TM DA 4 doweloged only 75 plewat of theirequrad
ultieate tensile capacity. Teeeore, the potential for me of detetive
anchor bolts mists. Thi EM vu Itten as a result of the MC
Inspection mad the results of those additionl t"t.

After submttal of report no. 1t TWhientified the ftoUagyv swuem"
problem relating to qiglificiti  of oames o wehs

1. The additional quulifioation testsont / m jr.oULIi
anchors wh.ob did not met MQUir mtla were perfomed if
inplaue concrete Vith a specitfied strength of 300 Wi at 90

days. The acceptable g--ifiostion teats a other sies %\W
peyrfm in cgﬁcrete \C}ith a"peMied stMength of 40w bv?llafrat

28 days. All qulitfied sieo my not be Soceptable in th& lower
Arength concrete.

2. Severalszesma b or nond wliag eMludion ohel amnhr

wert Installed. This type of anchor ts not equivalent to the
specified aelft-drlling mcohors.

3. Several iSzes of BUtir 1Vik-bolt edge mnabore we Installed d
Were awsquently suspected to be utqualiftea,

Safety |1lications

Silme the anchors had been used on system with either priamay or seooMar
safety functions, a failure of the subject moe  could be" emomie
the Integrity of safety-related system. UOWsr, sifce the subject
anchor have been tested in place and determned fully adequate, to perform
their Intended function, no cond. tion, adverse to safety euist&.
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Sime gUestions on the ability of the mohorh to meet their intende
flmstis Listed, it an appropate to detulim the asptability of the

pmmaion shell nuimt" on t  be@'is of en malysis of tests on the in
pluse Mmos.

TWO e onee of tsr ewailable on the iln-piammhsa  The
frir @ ms fr thaundm proof lod tests e by Cmntawtiom
Ipeirlstion 0-32 W perfomes for In-proes evelntisu~ of espeion
shell simnsre. The ssmoon wt as r - le met p performir at

M for reolatii of C-0 lilketin 1b. 79-i2.

Ibe 0-32 testist consiOe of IMding the inhA 's in tenson to a Proof
lone which is appwl1tly 140 pecent of the nXimm allumble dedl.n

I" d (factored ids laud in the desw *tnOR"). For p~oof lou
tests, the MAW wvu aisLsed to hm ftled it it hibited SAdden Slip
or sUp sowly vithout m Imrue inlwm . The testUwere performed on
a speifted poto of thén& tne let. Alot uweS W defined
a alp otl insore italed bp them oam inan aptm or ever a
period of time.

A Uftlation of the results of the proof lod tests e beeas wed. It
Includes virtmlly a tw It reita on mmaos sell snhors fhoi  the
beeimin of G trehtion. 1th 40ysis of the tet data reulted in the
fo-UUIN proof 1u failwue matee:

lober Failure
of nte

All trim 3"9 1.99

34 3005 19 0.63

1/2 56" 3 2.65

SA loll 0.8

3/1m 72 2.56

7$.1 1218 12 0.99
am Without Md*e the tiflur aftes to mosuat her the leot that the
proof INto 1 sO "essthen the --Ullm "014P lod, the
proptof tlstative =hore is lees thUm the 5-pemt limit

rooo wen 790.

Tme results of this imnestptira wre mNopa to the, | pults of the 7.02
Inspecttion fr  mUt 1. The ews?l ftilure mte trw to 79-02 ispetion

as 20 Weemt. Thieso pere movoae  with the orll v m rate
aivm she. The madvs or the pof low failuem rot" nd the 794-2

IMPestOS' 'AlieCeS  %Mtthe laPlace ishore we nes,'oble.



db

Page 3

The construction project has been informed that based on the above
test results all sizes of the Phillips self-drilling anchors (snap-off
type) are approved for use at KON in concrete with a specified
strength of 3000 psi or greater at 28 or 90 days. The other brands
and types will be used as-is. To prevent further gquestions on
acceptability of anchors, future installation will be restricted to
the approved Phillips anchors. QCP 1.14, section 6.3.2, has been
revised to restrict flture use to the approved Phillips anchors.

VEDGE BOLT ANCHOMS

Ito- ; above covers the suspected use of unqualified Hilti-Kwic
bolts. Information from the field shows that 250 3/4- by 4-1/4-irch
Hilti-Kwik bolts were Issued by the pro—ect uretouse. Six 1/2- by 7
Inch Hilti-Kvik bolts were also issued.

G-32 did not include requirements for wedge rolo anchors until
revision 5 which uws issued 4n July 1977. The field determined that
the 3/4-inch anchors were Installed before issue of revision 5  Since
the anchors were installed before issue of revision 5, they were
deligned Wa Installed In accordane with manufacturer's
recomenoations. 3lace those remonmations are acceptable, the
anchors my be uses as-is.

The 1/2-inch anshoer were previously accepted for use as-is by a
nonsignificant NCIR NOC 35191). The disposition of the NCi required
torque testing of all the 1/2-inch wedge bolts.

3-ntno 0-32 and site procedures arv cover qualification, installation,
irmiM roess testng of wedge bolt anchors, all new types of wedge
bolt anwhor3 will be fully qualified before use at Watts Bar.



