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U. S. Nuclear Regulatory Commission
Region V

Creekside Oaks Office Park

1450 Maria Lane - Suite 210

Walnut Creek, California 94596-5368

Attention: Mr. T. W. Bishop, Chief
Reactor Construction Projects Branch

Subject: Interim Report, Revision 2 - DER 81-14
A 50.55(e) Potentially Reportable Deficiency
Relating to A-354 Anchor Bolt Failures
File: 82-019-026
D.4.33.2

Reference: (A) Telephone Conversation between J. Eckhardt
and B. S. Kaplan on May 29, 1981
(B) ANPP-18271, dated June 24, 1981 (Interim Report)
(C) ANPP-19693, dated December 14, 1981 (Extension)
(D) Telephone Conversation between Bob Dodds and
George Duckworth on January 5, 1982 (Extension)
(E) ANPP-19871, dated January 11, 1982 (Interim Rev. 1)

Dear Sir:

The NRC was notified of a potentially reportable deficiency in References
(A) and (B), and revised Interim Report was transmitted by Reference (E).
At that time, it was estimated that a Final Report would be available by

June 18, 1982,

Due to the extensive investigation and evaluation required, Revision 2 of
the Interim Report is attached. It is now expected that this information
will be finalized by August 31, 1982, at which time a complete report

will be submitted.

Very truly yours,

i =y ;' A
. U i*ﬁmif(@é(}
E. E. Van Brunt, Jr.
APS Vice President

Nuclear Projects
ANPP Project Director
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Richard DeYoung, Director

Office of Inspection and Enforcement
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555
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Lynne Bernabei, Esq.
Harmon & Weiss

1725 "1" Street, NW

Suite 506

Washington, D. C. 20006

R. L. Greenfield

Assistant Attorney Ceneral
Bataan Memcrial Building
Santa Fe, New Mexico 87503
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2) Column Hold-down Bolts (Column No. 9 and Column No. 10)

3) Bolts installed for potential pipe whip and jet impingement
restraints, but not presently planned for use,

4) Bolts Holding Polar Crane Cirders to Brackets

Over 95Z of these bolts fall into Categories ! or 3. All of Units 1

and 2, and a portion of Unit 3, bolts were already embedded prior to dis-
covery of the deficiency. An Equotip portable hardness tester was pur-
chased to allow hardness testing of these bolts in place. A correlation
was made at the jobsite between the Equotip "L" values and Rockwell "C"
hardness (uscd in the ASTM specification). The correlation tests showed
that "L" hardness values between 570 and 620 are within the acceptable
hardness range allowed by the ASTM specification for A-354, Grade BD,
bolts. /11 bolts presently planned for use wiih pipe whip restraints
embedded prior to 4iscovery of the problem have been hardness tested.
The results are shown in Table 1. All bolts embedded after discovery of
the problem are being hardness tested prior to embedment to assure that
the bolt hardness is within the accep:able ASTM range. The remainder

of the embedded bolts in Categories 2 and 3 have been hardness tested.

A sampling of thirty-two (32) belts of Category 4 installed in each of
Units 1 and 2 are being tested to assess their acceptability.

Additiona . v stigation and testing were performed by Bechtel's M & QS
Departmen: »#n . aree (3) of the four (4) failed bolts.
The basic conclusions of this report are:

1) The bc!vs failed due to progressive stress corrosion cracking (and
not hy+rzzen embrittlement) caused by improper heat treatment of
the boi: :ag material.

2) Recomm, . is acceptance of A-354, Grade BD, bolts up to hardnesses of
Rockws _ "C" = 41 (this corresponds to Equotip "L" value of "L" 640).
Stress . .rrosion cracking does not become a factor until tensile
stren.:  of 200,000 psi or greater are achieved. A Rockwell "C" =
41 cc ~+-nonds approximately to a tensile strength of 188,000 psi.

The recomw ‘uation made by the Bechtel M & QS Department is based on a
Teledyne i3 ineering Services report prepared for the Midland Nuclear
Porject. 71+ oroblem at Midland appears to be similar to the Palo Verde
problem. “e¢ledyne has been retained to review the Palo Verde data and to
prepare a repo-t for Palo Verde similar to that prepared for Midland
containin: ¢#+ ir investigation, evaluation, and recommendations. Addi-
tionally, = 'obsite walk down has been completed and an independent
review of 1w Teledyne work is in progress by Battelle Pacific Northwest
Laborator ‘v« Assuming that the recommendations for Palo Verde are similar
to thosef '3idland, it is anticipated that the need to modify the design
or replac+ « 2se bolts will be minimized or eliminated. Bolts with a
hardness - -:v- outside the ASTM specified range would be derated in ac-
cordance .:: h the recommendations. The preload in the bolts shall be
limited = = very nominal load.



DER 81-14

TABLE 1

HARDNESS TEST RESULTS ON EMBEDDED ANCHOR BOLTS
FOR PIPE WHIP RESTRAINTS

Unit 1 Pnit 2
Total Number Tested

Number within
ASTM Bardness Range
(570 <Equotip L<620)

Number Outside
ASTM Hardness Range

Bolts too soft
(Zquotip L)

560 - 569
350 - 559
<550

Total

Bolts too hard
(Equotip L)

621 - 630
631 - 640
>640

Total

* 74 Bolts were embedded in concrete prior to discovery of problem.
342 bolts were in forms/rebar at time of discovery. These 342 bolts
vere hardness tested prior to concrete placement. Any bolt that
tested high vas replaced vith one within ASTM range (total of 24).
45 bolts tested low, 33 of these were accepted by Engineering by
derating the bolts accordingly. (12 bolts were replaced.)




DER B1-14
TABLE 2

HARDNESS TEST RESULTS FOK UNIT 3 POLAR CRANE
TO GIRDER BOLD-DOWN BOLTS

Total Number Tested &45%
(Prior to installation)

Number within 368
ASTH Hardoess Range
(570 <Equotip L< 620)

Nunber Outside 7
ASTM Hardoess Range

Number Lower than
ASTM Hardoess Range
(Equotip L)

560 - 569 ~
550 - 559 1
<550 7
Teial 12
Number Higher than
ASTM Hardoess Range
(Equotip L)
621 - 630 61
631 -~ 640 -
>640 -
Total 65

* Total Number required for Unit 3 is 288. The remaining stock

wvas tested. Only bolts within ASTM hardoess range will be
used for Unit 3.



