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MEMORANDUM FOR: Dudley Thompson, Executive Officer for Operafions Suppert

FroM: James G. Keppler, Director, Region 111

SUBJECT: CONSUMERS POWER COMPANY - RECOMMENDED ORDER

We recommend that an Order be issued to Consumers Power Company requiring
licensee action to correct unacceptable anchor bolts at the Midland facilaty
This is a .ignificant technical problem. Recognizing that a hearing 1s pence
ing on an Order related to inadequate foundation materizls at the site, anc
reccgnizing the technical significance of this problem, we believe that an
Order requiring corrective action 1is warranted. A draft letter to the la-
censee and Order is attached for Headquarters use.

Certain items of noncompliance were identified during the course of the
investigation and these are included as an attachment to the draft Order.
Considering that these items occurred 4-5 years ago, we see DO purpose in
requiring a response to the items of noncompliance. The Order requires
the necessary licensee correclive action

We have been in contact with NRR personnel who are evaluating the licen-
see's proposed corrective action. While they indicate that their review
is not complete, chey believe the proposed actions will be acceptable
upon final review.

Please let us know if you have questions on this matter.

Y

James G. Keppler
Director

Attachments:

1. Draft Letter to licensee
w/attached Order

2. Draft Investigation Report

ic w/attachments:
¥. D. Thornburg, RCI
9. Lieberman, ELD

. o

cc w/attachment 1:
R. DeYoung, IE

Fg?245 840223
TO84~ PDR

B/



UNITED STATES
NUCLEAR REGULATORY COMMISSION

REGION 1N
799 ROOSEVELY ROAD

GLEN ELLYN ILLINDIS 60137

Doéket No. 50-329 -

Dofket Noc. 50-33C

Consumers Power Company
ATIN: Mr. Stephen H. Howell
Vice Presigent

1945 West Parnall Road

Jackson, M1 4920]
Gentlemen:

This refers to the investigation conducted by Messrs. J. E. Foster and
C. M. Erb of the Region 111 Office during February 27 - May 2, 1980, re-
garding the procurement and manufacture of reactor vessel holddown studs
utilized for Midland Unit 1. Our findings were discussed during a meet-
ing between J. G. Keppler, Director, Region I11 and you anc members of

your respective staffs on May 2, 1980,

Our investigation findings indicate serious deficiencies related to the

op;cification. material selection and heat treatment for these important

1t§ps, and we are concerned that your system was not sufficieat to iden-

-

tify these deficiencies. Based on our concerns relative to bolti;s ma-

terials, we are issuing the attached Order requiring specific corfrective

actions.
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Consumere Fower Company

tnslosures:
1. Draft letter to licensee
with enclosed Order
2. Draft 1E Investigation Reports
No. 50-324/80-13 and No.

50-330/80-1¢

cc w/encls:
Ronald Callen, Michigan Public
Service Commission

Myron M. Cherry, Chicago

Rty
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Consumers Power Company - W

and quality assurance deficiencies led to the problem. The relatled viclataions
of NRC regulations are sel forth ir Attachment 1. Under existing Criteriz, the
bolts are rejectable on Unit 1 and similar bolts on Unit 2 and the steam

generators are gquestionable.

111

Under the Atomic Energy Act of 1954, as amended, and the Commission's regu-
lations, activities authorized by construction permits or portions therecf
may be suspended should the Commission find information which would warrant
the Commission to refuse to grant a construction permit on an original
application. We conclude that the engineering and quality assurance de-
ficiencies which led to the failure of the reactor hold down bolts are

an adequate basis to refuse to grant 2 construction permit, and tkerefore,
suspension of certain activities under Construction Permits No. CPPR-81

and No. CPkx-82 is warranted if these safety related issues cannot be

resclved.
v
i!n view of the foregoing and pursuant to the Atomic Energy Act of 1954, as

A;nended, and the Commission's regulations in 10 CIR Parts 2 ani 50, IT 1S

-

HEREBY ORDERED THAT THE LICENSEE SHALL:



Consumers Power Company = B

a) obtain approval of the Office of Nuclear Reactor Regulatioo~pf the

method of repair of the reactor vessel anchor bolts for Umit :

b) provide assurance that anchor bolts for the Unmit 2 reactor vessel
and the steam generators meel €Xisting criteria, and if they dc
not meet existing criteria, obtain approval from the Office of
Nuclear Reactor Regulation of the method of repair of these anchor

bolts; and

c) assure that other safety related bolting and component support
materials have been procured according to the proper quality
standards and codes and provide a written report within 30 days
to *he Region 111 office as to the extent of the materials re-

view

Until such time as items a), b), and c) above are complete, the licensee
shall cease ail further saiety related construction work regarding the
bolts in question or other construction not approved by NRE to provide

compensation for the unacceptable bolts.

§ 0' I L
-

The licen e or any person vhose interest is affected by this Order may

vithin twerty (20) days of date of this Order request a hearing with




Consumers Power Company > b =

fispect to all or any part of this Order. In the event a hearimg 1s re-

quested, 1issues to be considered will be:

whether the facts set forth in Section 11 of this Order are correct; and

1)
2) whether this Order should be sustained.
Any request for a2 hearing shall not stav the effective date of this Order.

FOR THE NUCLEAR REGULATORY COMMISSION

Victor Stello, Jr.

Harold Denton
Director

Director
Office of Inspection and

Office of Nuclear Reactor
Enforcement

Regulation

“Dated at Bethesda, Maryland
, 1980

lr b‘b ) "

W

Rbis day of

Attachment: Notice of

Violation



Attachment 1

NOTICE OF VIOLATION

Consumers Power Company Docket No. 50-32¢

Docket No. 50-330

This refers to the investigation conducted by representatives of the
Region 111 office at the Midland site on February 27-29, 1980, witk
subsequest visits March 5-6 at Southern Bolt Company; March 11-12 at
J. W. Rex Company; March 18-19 at Bechtel; March 20 at Mississippi
Valley Structural Steel, April 18 at Bechtel, discussed during the

May 2, 1980 meeting at the Region 111 Offices.

1t appears that certain of your activities were in noncompliance with

NRC requirements as noted below. Each itew 1is an infraction.

10 CFk 5C, Appendix B, Criterion IV, requires, 1in part, that

"Measures shall be established to assure that applicable regulatory
requirements, design bases, and other requirements, which are neces-
sary to assu.e adeguate quality are suitably included or referenced

in the documents for procurement of material, equipment, . . - whether

Ry

purchased by the applicant or by its contractors and subcontractors."”

-
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Governing procurement specification No. 7220-C-233(Q), Reviston 3,
states that reactor vessel ancher bolts and nuts will be utilized

as ASME (American Society of Mechanical Engineers), Section 111, Divi-
sion 1, Class 1 component Supportis. Complete requirements for Section
111. Class 1 component SUppoTls Were incorporated in the wanter 1973

amendment to Section 111, and were sdentified as Component Supports,

Subsection NF.

The purchase order for reactor vessel anchor bolts was dated
September 16, 1974, making the applicable ASHE Code Edition

winter of 1973 or Summer, 1974.

Contrary to the above requirement, Subsection NF was not made the
requirement for reactor vesse) anchor bolts with the following re-

sults:

a. ASTM A354 Grade BD was specified as the stud material, which
di1d not have an ASME code allowable stress at the time of

order, September 16, 1974.

i. b. While fracture toughness tests Were made, no attention was
3 given to the brittle fracture indicated by lateral deforma-

rs

tion tests.

¢ S -
/ﬂ%ﬂﬂf’ 3 I S o TRE ,ﬂbﬂﬁfﬁvzr:
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10 CFR 50, Appendix B, Criterion 1X, requires, 1in part, that "Measures
shall be established to assure that . . . heat treallbg, and nonde-
structive testing, are controlled and accomplished by qualified person-
pel using qualified procedures in accordance with codes, specafications,

criteria, aund other special requirements.”

Contrary to the above, measures did not assure that heat treating and
pondestructive tests were controlled in accordance with applicable

codes and specifications. Examples are:

a. The Southern Bolt Quality Assurance manual ino Paragraph 2M,
Section 10.0, requires that purchase orders state "where the

heat treater is to Brinell (hardness test) pieces."

Contrary to this requirement, DO location (e.g. surface of bolt)

for this test was specified ip the heat treatment purchase order.

b. ASTM Code regquirements (A-354L, A-370) provide for hardness
testing of bolting paterials. These requirements call for
surface hardness tests, with subsurface tests being allowed

under specific and iimited comnditions.

“w .
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Contrary to these requirements, greater thano specifiéashard-
pess results on the surface of the studs led to performing
hardness tests at the mid-radius, on the end of tensile test
specimens. Conditions to allow such testing under ASTY Codes
were not present, and such tests defeat the purpose of the

bhardness test as a nondestructive test.

The heat treat procedure utilizeo for treating the reactor
studs, J. W. Rex #1, Section 2, states that a "furpace

load shall consist of approximately 10 pieces plus test bars."

Contrary to the above, furnace temperature charts submitted for
documentation (dated April, 1975) indicate that tempering furnace
loads exceeded 10 pieces (38-39 studs were tempered per furnace
load). (It is also noted that, in one Case, two test pieces did
not accompany production bars during heat treatment. Therefore,
the test results for this test piece may not represent those

for he production pieces).

Purchase Order #24B44, from Mississippl Valley Structural Steel

to Southern Bolt and Fastener Corp., in section 5, indicated

-~
-

that "total material traceability is required.”

-



1sted of two types

initial heat treating had beer




-

PN
r
U.S. NUCLEAR REGULATORY COMM1SSIOM i,il’ B
OFFICE OF INSPECTION AND ENFORCEMENT

RECION 111 -

Report No. 50-329/80-13; 50-330/80-3¢

| A

Docket No. 50-329; 50-330 License No. CPPE-E1; CPFPE-E2
Licensee: Consumers Power Company

1945 West Parnall Road

Jackson, M1 45201

Facility Name Midland, Units 1 anc 2

Ipvestigation At: Midland Sate, Midland
Southern Bolt Company, Shreveport, LA

J. W. Rex Company
Lansdale, PA

Mississippi Valley Structural Steel Co.
St. Louis, MO

Investigation Cenducted: February 27-29, March 5-6, 32-33, 20,
April 18, and May 2, 1980

J-vestigator:

J. E: Foster Date
Inspector:

C. M. Erd Date
Reviewed by:

C. E. Norelius Date

Assistant to the Director

K. C. Knop, Chief Date
Projects Section 1

v' LT

.
-

Tpvestigation Summcry

tovestigation oo February 27-29, March 5-6, 12-13, 20, April 18, May 2, 1980
(Report Nos. §0-329/80-13; 50-330,80-14)
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Areac Investigated Specaal, announced investigatlor CONCErnming ganufacturt
and installation of reactor pressure vessel helddown studs uwtilazed an Maidland

Upit 1. The investigataion reguared 150 apspect

ctor hours by two NEC personnel
Results: Of the areas investaigated, 3 atems

¢f pmoncom; liance were identafied
(lofraction - Inadequate Frocurement Document Contrel

- Detaiis sectaon, Fare-
graph 6b, Infraction = lnadeguate Control of Special Frocesses <.Details Sec-
tivn, Paragraphs 6d, be, 6f; Infractaon =

- irnadequate Control of Purchased
1Hg}erial, Equipment and Services = Details sectaion,

Paragraph 6f).
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W




REASON FOR INVESTICATION

On September l&, 1679, Consumers Power Company (CPCo) perscnnel notified
NRC Region 111, by telephone, of the discovery of a broken reactor vessel
holddown stud om the Midland Unit ] reactor vessel. This condition was
subsequently reported under the requirements of 10 CFR 50.55(e) on -
Qctpber 12, 1979, with interim status reports on Decewber 14, 1979 anc
March 3, 1960. Two other studs were subseguently found to be broken. As
this condition refleczed a significant deficiency, an NRC investigation
was initiated to review the materials, ganufacture, and inszallation of
the studs.

SUMMARY OF FATTS

Region 111 (RII1) inspectors visited the Midlané site or February 4-5, 19¢
and also attended a peeting at the supplier's facility on February 14, 1980,
The results of this inspection anc¢ meeting are reported in 1E Inspection
Report No. 50-329/80-05, 50-330/80-05.

The investigation into the causes of the stud failures was initiated by a
size visit during February 27-29, 1980. Subsequently, visits were made
to the principal contractor (Mississippi Valley Structural Steel), the
supplier (Southern Beolt and Fastener Corporation). the heat treating
facility (J.W. Rex Cc.), and the Architect-Engineer (Bechtel Power
Corporation). During these visits, pertinent files were reviewed, and
personnel were interviewed. Materials gathered during these visits were
inrensively reviewed.

The investigation findinge indicate that the root cause€ of the anchor stud
failures was the failure to characterize the studs as American Society of
Mechanical Engineers (ASME) Section 111, Class 1, Component Supports (Divi-
sion NF). This failure allowed use of an American Society of Testing and
Materials (AST™) standard specification which would not be allowed under
pDivision NF. Among contributing factors were:

: 8 The AST™ specification utilized (ASTM A-354) allowed use of American
l1ron and Steel Institute (A1S1) 4140 and 4145 steel in stud manufacture.
This material is very difficult to properly heat treat in the diameter
required for these studs. Difficulties in through-hardening of the
steel in the larger diameters may produce & haré surface and softer

center.

27 The heat treater had extreme difficulty treating the material and ob-
g taining acceptable hardness and tensile test resuvits. Finally, hard-
= mess tests taken from halfway between the surface and center locations
; provided acceptable hardness results, but did not indicate the unac-

ceptably hard surface (44-48 Rockwell c). Two reported tests were from
test pieces which did not receive the same treatment as the- production

run of studs. -
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Charpy impact tesis were obrained for the studs, and test results provided
indicataons of questionable propertaes. However, these impact tests had
beern performed "for information only™ and the results were pol reviewed
Previously reported mpanufacturing problems had not triggered amy concert
which would cause a2 TeView of the Charpy tests. '

Several Qualaty Assurance deficiencies were noted; (1) lack-of licenses
involvement; (2) failure to advise the heat treater of different heals
of material; (3) inadequate document review, (&) failure to respond to
indications that the stude were defacaent; (5) failure to revies mas
terials previously purchased, when the purchase specaficataon was
revised, and (6) miscalculation of the stud stress area resulting ip @
slight over-specification stressing of the studs (this item was licensee

identified).

The stud failure mechanism has beer identified as ctress-z2ssisted
corrosion Cracking, resulting from properties né the stud materia!
The licensee 1s in the process of de-tensionarg Jhe Lmit ] studs anc
evaluating thear use.

Tests indicate that some studs utilized in Unit 2, altbhough of different
material and beat treatment, have above-specification surface hardness
readings. Some steam generator bolts are also guestionable and are
under review.

An unresclved item was jdentified during file reviews. A Bechtel memc~
randa indicated that it bad been project practice pot to include refer-
ence to ASME 111 in design documents. It is not known if other items
were procured without reference 1o ASME 111. An unresolved item 1is

one where more information is needed to determine if noncompliance

exists.
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DETAILS

Personne) Contacted

Consumers Power

Eird, Manager, Midland QA

Cook, Vice President, Miadland
Cooke, Project Superintendent
Corley, Sectaon Head, I1E&TV
Howell, Senior Vice President
Hudson, Pro~ .ement

Keating, QA Group Supervisor
Peck, Construction Supervisocr
Slager, Materials Section, Desigr
wWheeler, PND-Civil Section

wood, Quality Assu ance Group Supervisor

Bechtel Power Corporation

Barbee, Supervisor, Codes and Standards
Barclay, PFQCE

Boos, Project Field Engineer

Boyak, Project Engineer

Brown, Attorney

Corcoran, Resident Assistant BProject Engineer
Davis, Comstructiod

Dreisbach, PQA Engineer

Elgaaly, Project Engineer

Goguen, Field Epgineer

Hudson, Procurement

Russell, QC

Rutgers, Project Manager

Sevo, QA Engineer

Smith, QA

. Suplee, Project Eogineer

Yuan, Project Epgineer

U-—ll‘ﬂ’hh:‘ﬂ:ﬂ?‘r"ﬂ!’ﬁ)th

Mississippr Valley Structural Steel

M. Cohn, Engineer
J. Pantukboff, Vice President

Southern Bolt and Fastener Corporation

Alexander, Vice President

Day, QC Administrator

Goin, Fielu Sales Representative
Nelson, President

Sibley, Quality Assurance

. Williams, Shipping

. Wood, Purchasing
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J W KRex Company

G. Derstine, Darector, Qualaty Control
k. Krewson, Division Superintendent
F. Vasso, Sales Manager .

Intrecduction .

The Midland Nuclear Power Plant, Unit 1 and 2, licensed to Consumers
Power Company, is under construction on a site approximately one mile

south of Midland, Machigan. Bechtel Power Corporetion 1§ the Archatect-

Engineer and Constructor for the plant, designed to utilize a Babcock
and Wilcox Nuclear Steam Supply System Unit 1 is dezignec to supply
process steam 10 nearby Dow Chemical Corporation irn addataon to pro-
ducing electric power.

The reactor pressure vessels for these units are supported by 2 reactics
vessel skirt, which rests on 2 sole plate in the reactor pedestal. Tt
rows of reactor holddown studs (4B inner, &8 outer) secure the reactor
skirt to the sole plate. These studs are 2 1/2 inches ip diameter, 7
feet & inches in length, weigh approximately 124 pounds each, and are
secured to an embedded anchor plate. By design, the studs were to be
pretensioned to 75 KS1 (See Exhibit 1). These studs are designed to
accomodate postulated accident Joadings (vessel tip and uplift) and
perform no critical function during pormal reactor operation.

While the reactor belddown studs are studs by definition (mo bolt
bead is present) the terms stud and bolt have both been used to des-
cribe this equipaent.

Scope

This investigation was copducted to review the history of the reacior

pressure vessel studs at the Midland Plant as to their specafication,

materials, fabrication, heat treatment, testing and installation. The
investigation focused on the studs utilized for Umit 1.

The chronology of the NRC investigation 18 attached as Exhibit 11,
and a chronclogy of belt panufacture 18 attached as Exhibit VI.

Technical Background

The hardenability of an alloy is defined as its ability to trans-
forz to a fully hardened structure (martensite) throughout 8 Cross
section from the austenitizing temperature ip tbe quench mediur
used Statements from the bolting section of the 1978 Metals
Bandbook indicate that (1) “As strength increases and section size
incresses, bardenability becomes the most important facter in
choosing » bolting material,” and (2) following ap oil quench,

the center section of a bolt should be 90% martensite. 5

The choice of AISI blbO/blgs steel for studs 2% inches in diamcter
by 7 feet & inches in length, weighing spproximately i24 1bs. each,
sakes meeting this important setallurgical requirement extremely

difficult. Test results indicate that the studs have varying pro-

.6-
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perties, 4ndicating that the heat treatment €éic mnot proguce griiforn TE-
sults. However, due to the properties of the steel qrself, 4t is
Queszionat]e whether AIS] L140/4145 steel could have beern adequat€ly
heat treatec in this size Tange without high rejection rates.

AIST 4140-4145 steel is a commonly utilized bolting material, found
4n mary applications. 1t is recognized by the ASTM Code as_an &c~
ceptitle paterial in smaller diameter bolting, in a range froz Jie =
1 3/4 inches. In this size Tange, the material can be heat treated
with relative ease. 1n larger sizes the marerial is very @ifficult
to through harden, with the center of the material being several
points Rc (Rockwell Hardness) softer than the surface.

Ae & conseguence of the material properties and heat treatment, the
surface of the gruds i€ extremely havtd, while the mic radius proper-

tier barely meel OT &TE below the hardness an¢ mechanicel require~
mente of the srud specification.

Certain anomolous indications raised questions about the stud material.
In addition to hardness gradients across the studs, test records inci-
cate some locations along the length of the studs are harder than
other lecations.

The bar s:ock utilized for reactor holddown studs did not receive an¥
of the special treatments commonly utilized for critical nuclear grade
bolts. Such bolts are typically purchased as vacuum-degassed steel,
and purchased oversize. The paterial is then machined to the needec
gize, eliminating surfrce defects which could be & cause for rejec-
tion when magnetic testing is done.

The application of the studs is as igportant as the material in judping
suitahility. The studs are considerably stressed, and ezbedded in con-
crete, conditions conducive to stress assisted corrosion cracking. The
threaded areas provide a notch area where this failure mechanisz is
most likely to occur.

Review of FSAE

The Midland Final Gaferty Analysis Report refers tO the reactor vessel
anchor bolts specifically {n several sections, and by inference in
other sections.

section 3.8.1.6.4, “Containment Liner Plate,” in Paragraph 3.8.1.6.4.1,
vmarerials,” notes that the bolts ate to be to AST™ 354, grade BD (modi-

fied).

Paragraph 3.8.3.1.1 describes the bolts, but does not discuss their
design.

—
-

Paragraph 3.8.3.4.] addresses Reactor Coolant Equipment Supports, anc
on Page 2.B-49, refers to design standards for bolts utilized in Seismic
Category 1 structural supports. This section was added as part of
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Revision 17, dated January, 1975, and was in respcnse 1o Nk questiont
on FSAF statements. This section appears to comrit the lacensee tc
ASME Section 111.

NRC question 110.51(3.9.3) resulted in the revision of Section 38,341
poted above. The gquestion dealt with anchor bolts, and support designs
NRC questaion 110.57(3.9.3) requested further clarifyiog information
after the initial response to gquestion 110.51, and also applies tc
bolt:ng

The licensee stated that this response had been mislocated in the FSAR,
and was not meant to pertain to reactor vessel support belting

Tatle 3. 8-32 appears to apply to the bolts, again describing the:r
material as ASTM A-354, Crade BD.

Figure 3.E8-30 1s tbhe draving in the FSAR reflecting stud locatior anc
arrangement.

None of the FSAF sections appear to specifically commit to ASME Sec-
tion 111 for reactor support bholddown bolts.

Manufacture of Holddown Studs

a Material purchase. AIS] 4140 and 4145 (low alloy) hot rolled steel
rods, 2 Js2 inches in diameter, were utilized for stud manufacture
Tie steel was purchased from Shill Steel (beat "0000," and not
utilized), Armco Steel (heat v00") and Bethlehem Steel (heats "0"
and "000") during February 1973 to March 1974. No special require-
ments were imposed on the material, such as vacuum degassing oOr
machining to reduce surface defects. Chemical analyses supplied
by the suppliers showed typical values for these steels. As the
rods were purchased well praor to issue of the stud specification
or purchase order, Southern Bolt and Fastener (Southern Bolt) did
pot know bow this material would be utilized, and was simply
stocking steel rod. Southern Bolt personnel advised that thais
material was utilized due to unavailability of otber grades of
gteel or larger diameter material.

Discussions indicated that, at this time, Southern Belt and
Fastener was a relatively small firm which manufactured bolts
and studs by cutting and threading steel rods and forging heads
for bolts. This was their first significant puclear order.

b. Specification. Reguirements for reactor vessel anchor studs were
included in Bechtel Specification No. 7220-C-233(Q), "Technical
Spec fications for Purchase of Miscellaneous Metal for Consumers
Power Company." b

The specification, ip Revision No. 3, dated December 5, 1974,
and later revisions, included ip Section 5.10 the motation that
“These anchor bolts 'nd nuts will be utilized as ASME Section 111,

Ll
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Division ), Class 1, Component Supports.” Fale information,
(See Exhabit 111) indacates that this notation 3s DOl an
error, and ASME Sectaon 11] was intended to govern the pros
curement of reactor vessel anchor bolts

While component Supports were described in ASME Sectaiom 111, 1968,
a separate Subsection, NF-Component Supports, was sdded to the
167% Winter Addenda of the ASME Code, an¢ was reguired for ma-
terials purchased to ASME 111 specifacataons Si¥ ponths later. As
the purchase order for the jeactor vessel bolddowr. bolts was 1ssued
on September 16, 1974, the studs should bave beer characterized

as ASME Section 111, Class 1, Subsection-NF materiale (the reactor
pressure vessel code dated 196F 1s pot applicable to these bolts
as they were not a part of the reactor vessel contract). Fale
documents indicate that attemyte were made 10 specify the stucs

to the equivalent of NF requirements. However, tpbe specificatior
does not meet NI reguiremenis 1D several significant areas, in-
cluding ASTM specaficsiaons, saterials, and testing requiremernis

Failure to properly characterize the studs 1s contrary 10 10 CFk
50, Appendix B, Craterion 1V, and the Frocurement Specification
No. 7220-C-233(Q). (50-329/80-13-01, 50-330/80-14-01).

Included in file documentation was 3 BEmO {5ee Exhibit IV) in-
dicating that it was 2 project practice to refrain from citing
ASME Section 111 in purchase specifications. It is not known

if other items were procured without reference to ASME Section
111. This 1s anp unresolved item (50-329/80-13-01L, 50-330/80-14
-01U).

As originally issued for procurement oD May 3, 1974, Bechtel
Specification No. 7220-C-233(Q), Revision 2, required anchor
studs to ASTM A-490-1971 requirements.

ASTM A-490(1970) "Quenched and Tempered Alloy Steel Bolts for
Structural Steel Joints” included a range of 1/2 inch to & inch
diameter bolts in its scope. This was changed ip 1571 to allow

a range of only 1/2 = 1 1/2 inch diameter bolts under the speci-
fication. The vendor, Mississippi Valley Structural Steel (MVSS)
advised Bechtel that ASTH A-4S0 (1971) dad mot apply to bolts

2 1/2 inches in diameter, and following discussion, the specai-
fication was revised to require ASTY A-354-196¢ (Quenched and
Tempered Alloy Steel Bolts, S.uds, and other Externally Threaded
Fasteners). ASTM A-354 1s mot acceptable under ASME Section 111.

When ASTM designations were changed from ASTH A-490 to ASTM A-354,
a requirement for Charpy iwpact test (s measure of ductility)

to show & minimum lateral expansion of 25 mils was deleted. The
revised specification required Charpy impact test results "for
jnformation only." Bechtel personnel advised that this require-
pent was deleted on the basis of an engi.cering decision.

ASTH A-354-1966 Grade BD allowed the use of » pumber of steels,
as long as they met the chemical, tensile, and bardoess require-
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Wher the vendor proffered AIfI 4140-4145 raterial,

d be acceptable 1f 1t met the speci-
fication reguirements. However, Bechtel file memos {ndicate & TECLOf-
nition that AIS]1 &140-4145 material was "garginal" for the spplicarion,
and supgestions were made by Bechtel personnel toO purcﬁase additional
bolts because of expected test failures. No action v.3~;aker in

response to these comments.

mente specifiied.
Bechtel advised ther that it woul

Ae originally {ssued, the stuc specification did not contéin tesling
regquirements. Specification Change Notices (SCNe) addel these Te-
quirements (SCN 4004 dated September 27, 1974, SCN 4005 datec October 11,
1974). Following these changes, the purchase order was mocifiec to
include the testing requirements. The specification provided values

for minimur yield, and piniguz but not maximum, tensile strength,

(See Exhibit V, two pages of the Specification).

to size anc threacedl

Fabrication. The AIS] 4140-4145 rods were cut
early December,

at each end. This was apparently completed in
1674.

Heat treatment. The studs were shippsd to the J. W. Rex Company
(RE)), Lansdale, PA, sometime during December 1974-January 1975.
Southern Bolt personnel indicated that REX was selecred due toO
availability and size of rod they could accommodate.

J. ¥. Rex personnel indicated that they were not initially noti-
fied that there were four heats contained in the stud order, and
for several months treated the studs indiscriminately as though
all material was one heat. This is contrary to 10 CFR 50 Ap-
pendix B, Criterion IX, and paterial traceability requirements
contained in Mississippi Valley Structural Steel, Purchase Order
24844 and J. W. Rex Heat Treat Procedure f1. (50-329/80-13-02,

50-330/80-14-02).

REX documents indicate the first full heat treatment (austenitizing
and then tempering) was performed during late January 1975. The

REX Laboratory Mechanical Property Test Report for this treatment
(tests performed on reduced size pechanical specimens), dated
January 28, 1975, indicates tensile strength values of 144,500~
158,000 PSI, yield strengths of 116,200-130,800 PS1, and Rockwell
hardnese of Rc 37-42. Twelve of the values reported do NOt MeE:
requirements, including those pertaining to hardness. These resulte
were reported to Scuthern Bolt, Mississippi Valley Structural Steel,

and Bechtel.

Mississippi Valley inquired if the specification could be changec

to ASTM A-354-74, Grade BC, or if hardness requirements could be
relaxed. When questioned by Bechtel as to the amount of relaxation
on hardness specification

¢ necessary, they requested an allowable
Rockwell hardness of Rc 45. Bechtel advised that the test results
vere unacceptable and hardness reguireme

nts could not be relaxed.
fouthern Bolt was advised of this via telecon on March 21, 1975.
This information was passed on to REX.

- 10 =
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Several tests were made at the REX facality 2D sttempts to asceriact
» beat treatment procedure which would yielé scceptable studs. A
request toO lJower the tempering temperature was pade, partially as @
result of these tesis. A letter from Southers Bolt to MVSS, datec
Apral 13, 1975, was used as partial basis for the regquest Lc lower
tempering temperature It éeflects s resultant bardpees of ke 37
from a tempering run at B850 ¥. However, the REX file test for
this run indicates a hardness value of Rc &) (all other reported
values were correct). As the tempering temperature requested wac
vithin the allowable rangé Per ASTY A-35&, the change from a ten-
pering temperaturs of 90(0-;00(° F io a tempering tepperature of

§50° F was approved by Bechtel.

Further heat treating wa: perforned at RE). and 21 mechanycal
property tests were sus between April 22-May 16, 1975. fbhrse
results were given 1tc Sputhern Bclt and trapsmitted to MVSE

by letter of May 26, 1975. Fave of the repcried velues did not
gpeet minimum yield value reguirements. These results apparently
were not reported to Bechtel.

Further heat Lreatmenis were run at REX, utiliziog 850° F as 2
tempering temperature. Kesults from tests run on June 27, 1975
and July 2, 1975 (beat "00" at 925  F) were reported for formal
docunentation. Test reports were to bs on pieces accompanying
production runs. However, records imd.icate that two tests run
on July 2, 1975 were for test preces vhich did pot accompany

the production pieces, and one hardness value appears to bave
been reduced from Rc 39 to Rc 38 on the REX file report. Thas

is coptrary to 10 CFR 50, Appendix b, Criterion IX and the e
Rex Heat Treat Procedure #1. (50-329/30-13-02, 50-330/80-16-02}.

Steel from Heat »0000" could mot meel specification requirements,
and 1t was apparently scrapped. No information concerning the
Aisposition of this material cou'd be developed.

There are some ipdications that the heat treatment was improper
as to temperature sctually induced ip the studs during tempering.
Furnace heat charts for most furnace rups Vere from wall thermc-
couple readings, and for heat "0C" the thermocouple placed op
the studs was utilized. A comparison of the furnace charts in-
dicetes that the studs did not beat as rapidly as the furnace
vazl)l, and may not bave reached tempering temperatures for the
desired length of time.

Tiere are also ipdications thet the presence of » suspending putl
as part of the beat treatmertl fixture may have caused that por’
tion of the stud covared by the put Lo beat more slowly thano
other sections, and bheace be tempered Lo @ lesser degree.

Consumers Pover personnel have obtained flow rates_for the oil
bath quench, and have indicated their belief that flow rates are
low for » sufficiently rapid quench following stud sustenitizing.
This would affect the pardening of the studs.

- B} =



¢ ." [ )

!

AS

Fron & review of tes: records, the dates on the furnace heet charte
(date of hea! treatment) supplied for the formal documentalicr
package are in error (only month and year were noted on thes¢ reccres
Actual dates were deterrined from dates on test records and pern-
ciled dates on furnace chart margins. 1In some cases the date i¢
nearly one month in error. =

-
-

Furnace charts submitted for documentation indicated that 3B-3%
studs were temperec per furnace load. This 1s contrary to 10 CFF
50, Appendix B, Criterion IX and J. W. Rex Hea: Treat Procedure
#1, which required a paxigur furnace loac of 10 pieces plus test
bars. (50-329/80-13- s 50-330/80-14~02).

RE) personnel stated that the heat treatment of the Midland studs
wae possitly the most frustrating order that thel had taker. The:
noted that the studs were ir, their facility over siX ponths, whers
s routine order is processed in approximately twe wveeke.

Testing. Tensile, yield, and hardness testing was performes at

3. w. Rex Company following heat treatments. LS allowed, tensile
and yield tests were performed on reduced specimens. No test
pieces were preserved.

REX personnel stated that hardness tests were performed on the
stud surface for the initial hardness tests. The tests performed
subsequent to June 1675, were subsurface tests done on the tensile
specimens themselves at the mid radius of the bolt.

Correspondence i{ndicated that there was discussion of ASTM A-354,
Paragraph 4.3, which states "Acceptance on the basis of the tensile
requirements shall take precedence wvhere minimux requirements are
subject to controversy." 1t was jndicated that a part of ASTM
A-370, which gives hardness testing guidance, was also discussec.
This part provides for an "artitration point"” in the threaded area
of a bolt, and mid radius hardness testing in the thkread areas.
This portion of the specification 1s intended for use when the
readings are in dispute.

hardness tests @8re non-destructive examinations, often done orn
each piece of critical equipment. Many standards (such as ASTY
A-490, ASTM A-540) specify such surface hardness tests be per-
formed. The sections of ASTY discussing subsurface tests, meN~
tioned above, were apparently intended to be utilized in case of
controversy over reguirements, not in case of unacceptable results
from surface hardness tests. Therefore, the subsurface tests do
not meet the requirements of the stud specification. This is¢ in
noncompliance 10 CFR 50, Appendix B, Criterion IX, and AST™ Code
requirements (ASTM A-354, A-370). (50-329/80-13-02, }0—330/8'-14-02).

Charpy impact testing was performed on the studs and nuts following
heat treatment, by a laboratory at Standard Pressed Steel (SPS).
Charpy scceptance criteria of 25 mils lateral expansion hac mot
been removed from the purchase order to Southern Bolt, and the

SPS lab ncted this requirement on their nut Charpy Impact Test

-1 -
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Report. When gevieved by Bechtel, ther werd sdvised L0 CGuLiett
this statement froy the tes. fore g¥: di¢ not place it o7 The
stud Charpy lepact Test Report. Values reported for latere!l
expansion on stude range frow 1. 59 gils and would mot have met
the latera. expansion reguirement for the stude had it been ic-
posed. .

-
-

1t wae noted that the notarized Charpy lmpact Test che}: in the
site dccunentation file contained the statement “Charpy tes:
specimens on studs were taken lcng:tutinally. gore thar one inclt
below the surlace and froz the mié ten inches ¢of the sever s002
four inch stud. Tests were Tun after heat treatment.’ This
statement 1is nol containnd on the SPE file copy of the repurt

and was apparently adcéed following notarizatisn of the docugent.
Magne:ic particle ingpection was pericrned or the ssude by Fee®ic
Jeszing. On August B, 1675, the Bechiel shop ingpecter witnessec
thie testing, anc observed unacceptable 1inear indications (ex~
ceeding one {nch in length). It was found that Peaboldy was uting
s less strict standard than specified, and all oi the tested stuce
vere rejected by the Bechtel shop inspector.

The studs were then retuined to Southern Bolt, and actions were
taken to remove the indications. The studs were variously hand
ground and some 20 were machined to 2.257 inches ir diameter.
During the veriod September 10, through October 3, 1475, actions
vere taken by Southern Bolt to procure slrtarnate bar materiel
(A1S1 4340) and to begin stud manufacture again. File memos in-
dicated that this action was apparently begun on the belief that
the studs cou'd not be acceptable due to difficulty in meeting
pagnetic particle test criteria. Due to vithirawal of material
gsuppliers, this conrse of action was abandoned.

Records indicate that on January 6, 197€, the Bechtel shop in-
spector wvitnessed magne:ic particle testing at Southern Bolt and
approved 97 studs for s .ipment tO Midland. These studs were
utilized 4n Unit 1. UnZ: 2 bolts were subsequently manufactured
of AIS1 4340 steel and beat treated at & different facility.

Quality assurance review. During this investigation, aspects of
quality assurance related to studs weTe revievecd. File revievs
indicated that Consumers Power personnel %ad nmo active invelvement,
bevond approval for financial expenditures, in stud prccurement OF
document review.

No Bechtel shop inspection was performed until after the material
had been procured, the studs panufactured, heat treated, and
magnetic particle exaxzined. Shop inspection points are at the
discretion of the purchaser and inspection prior to final shipment
was chosen. -

-13 -
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by memc dated July 17, 1975, (BCBE 604) Bechte) personnel asccejtes
testing on the basis of heat numbers, but required the purber cf
Charpy ampaci tests lo be at specified ap Section 5.10 &(c) of
Bechtel Specafacation Ne 7220-C-233(Q). This requared at leas:

two Charpy tests for heat "0 (spproximately €,325 pounds), anc

one test for heats “00" and "000." However, only one €esi was
supplied for each heat, and this was notl jdertified duxang docu-
pent reviews. Thit is contrary to 10 CFk 5C, Appendx!‘l. Craterion
V1] and Procurement Specifacation No. 7220-C-233(Q). (50-326/80-13-
03, 50-330/80-14-03).

As the Charpy ampact tes! had Seen required "for information only'
po technically knowledgeatle personnel reviesed the test results
Bechtel personnel ipdicated that tests "for informatiorn’ are potl
reviewed unless manuf cluricg problems are ydentifiec

The following indications of penufacturing probvless, dic nol Fes
sult in further review.

(1) Questionability of material.

(2) Early failing tests.

(3) Request for relyxatien of hardness requirements.

(4) Magnetic particle examination failures.

(5) Length of tame to successfully beat treat the material.
(6) Total length of tame for stud manufacture.

Review of the Southern Belt Quality Assurance Manual indicated

that it contained requirements for the content of the beat treat-
ment purchase order (Document sent to Heat Treating Company des-
cridbing treatment). Section 10.0 of Revision & (February 27, 1972)
in Paragraph 2.M., requires that the purchase orders state “where
the heat treater 1is to Brinel) (bardoess test) piecces.”

Southern Bolt personnel indicated that they could not locate 2
copy of the heat treatment purchase order for the Unit 1 studs,
but provided a copy of the heat treatment purchase order for

the Unit 2 studs. The required information on hardness tests
location was not provided on thiec purchase order, and there 1s

po blank provided for recording this information oo the standard
beat treat form. This 1s contrary to 10 CFR 50, Appendix B, Cra-
terion IV and the Southern Bolt Quality Assurance Manual. (50-330
BO-14-02).

Bechtel Specification No. 7220-233(Q) was revised by Specificataion
Change Notice 6007 on November B, 1976. This change added Charpy
impact acceptance criteria to the section of the specification per-
taining to reactor vessel anchor bolts. However, no review of
materials procured prior to this change was made to ascertain
whether the change affected their status. »

Bechtel personne)l stated that their review of the specification,
done when bolt failures were jdentified, determined that thas
revision bad been intended for another part of the specification.
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restress the bolts U«
in the thread area
11 records of inspections pertaiping to rea
revealed that during aop inspe tion on hovenm
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th a nut attachec had failed, and cou [
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sised R111 by telephone of this discovery Of

and follc wvith a formal letter uncer t!
CFR 50.55(e) Status reports dated October
1979, h 3. 1980 advised of tbe stat

vere subseguently founc 1

Cont ¢ .4 with Teledyne Engineering Serva

foru lu nalysis the Unit 1 studs, anc @ revies ¢
stud

Their initial report "Ipvestigation of Preservice Failure of Midland
RP\ Anchor Studs," (TR-3887-1), dated January 25, 1980, indicates
the studs have a severe hardness gradient, snd indicatec the farl
pechanisp as stress corrosion cracking

Management Meeting

A management wmeeling with representaltives of Consumers Power Co.,
Bechtel Power Corporatien was held at the RIII office on May 2, 198(
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puring this peeting, the findings of the investigation wert giscussecs,
4ncluding matters vhich were being considered as items of noncomjliance
(ne delineation of noncompliance items was gade at that time).

Consumers personnel {ndicated that thel disagreed with the R111 positics
regarding ASME Section 111 applicability. 4

-

Consumers and Bechtel personnel discuesed possible modifications beirng
considered to compensate for the identified erud deficiencies Any
engineering changes formally proposed will be referred to the Office
of Nuclear Reactor Regulation for review and acceptance.

The licensee advised that Unit 1 studs were in the process of being
detensioned, and detensioning of lnit 2 studs was planned for the
near future.

Unresolved lcems

Unresclved items are matters about which more information is reguirec
in order to ascertain wvhether they are scceptable items, itens of
noncompliance, OT deviations. Unresolved items disclosed during

the inspection are discussed in Paragraph 6.B.

Attachments:

Exhibit 1. Reactor Vesse) Support Diagram (Bolts)
Exhibit 11. Investigation Chronology

Exhibit 111, File Information Related to ASME I11
Exhibit IV. Memorandum on ASME 111 Usage

Exhibit V. Stud Specification (2 pages)

Exhibit V1. Stud Manufacture Chronology

2 LA

o

- 16 =



T

AL

D7

/*

TRl

CONSUMERS POWER COMPANY
MIGLAND PLANT UNITS 1 & 2
FINAL SAFETY ANALYSIS REPORT

Feactor Vessel Support

(C-376, Rev 9)

AN R sﬂ.ﬂ——-‘-—‘

FSAR Figure 3.8-30

2/719 Revision 18

Wt

EXHIBIT 1



NRC INVESTIGATION CHROKC

e M "oy

P

9/14/79 lLicensee reports stud failure.
L0112/79 50.55(e) report frow licensee.
13416/79 interir report on 30. 55(e).
2/4-5/80 1nspectior of studs on site.
2/5/80 Thiré stué found broken.

2/14/80 Meeting 8t gsouthern Bolt, NRC, Cr, S

g perscnnel.

2/27-29/80 NEC Investigation initiatec, Midiand site.

3/3/80 gecond interim report from licensee.

3/5-6/P- NRC investigation at Southern Bolt and Fastener.

3/20/80 Inspection Report B0-05 transzitted (2/4-5/80 inspection report).

3/12-13/80 NRC Investigation at J. W. Rex Company.

3/18-19/80 NRO Investigation at pechtel offic
3/20/80 NRC Investigation at Mississippi Val

4/2/80 Call to Consumers passes O {ssves f

e, Ann Arbor, Michigan.

ley Structural Steel.

or resolution.

4/15/80 Phone call to clarify issues for resclution.

4/18/80 NRC Investigation at Bechtel, Ann Ar

5/2/80 Meeting with Consumers Power.

CPAe ity

bor (answers to queStions).

o

Exhibit 11
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FILE INFORMATION RELATED TO ASE 113 APFLICATIO: 70 WILDDOW. ETLL

(excerpts)

9/23/74, telephone call memd by k. Grote to K. Ryden/L. Koski: Wproject en-
‘1hccr1n; sdded to the magnetic particle inspectior of the nuts #o to be in
cxordance with ASY Section 111 - NF," "the subject boits are classified as
ASME Section 111 Class 1 component supperes.”

9/27/74, Specification Change Notice (SCN) €=-223-4600<: “(Note: these ans
cher bolts will be utilized as asM: Section 111 pivision 1 Class 1 compo-
nent suppcrts)."

ject engine€ering has affirmec the gagnetic particle exatination reguiTer
or. nuts, the reason peing that ASM Section 111 governs the procurement
greactor anchor polts.” ;

10/1/74, memd BCBL 436, by R. E. Felton to K. L. Caetledverry (PE- 2): “rr

&/11/175, unsigned notes jdentified as having peer made by Mr. John Hink:
“rhe RVAR (reactor vessel anchor bolrs) arve classifiel as component Sup-
ports in section NF, section KF is not mandatory,’ "design appears to be
fairly close toO the design requirements of NF."

o

Exhibit 111
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Pechrel Meporandur

To:7 R. L. Castleberry Location: "-A2-&/

?;oi: ¢. Tuveson Date: 8/30776

Subtject: Midland Units ) & 2 Jot No. 7220
spplication of ASME File: C€-2135

psP\ Code Section 111
pivision 1 Subsection
NF Reguirements tO
Com; -nent Suppert
SrrTucture

The above pentioned subject was discussed between M. Rothwell and M. Elgaaly,
A. Desai ané¢ B. Dhar of civil group on August 19, 1976.

1t was agreed that to be consistent with Midlanc project position, the ASMI
code would not be directly referred to in the design documents. But the de-
sign, fabrication and construction would meet, to the extent possible, the
ASME code requirements vithin the applicable boundaries.

Accordingly, to meet the intent of the code, civil group will add a section
to the specifications C-38 and C-233. When required, the design drawings
will call out the applicability of this section for a particular stTuUCtuUTE.

typed copy of handwritten
memorandur

AL
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Shear Stu e ” &
the fellowinr. The material shall conform to efther R HE PSS Ao i
A 10E as applicable, ond shall mect the t c4lc yequirercnts cortalred
4n £wE D1.1. L} , ‘1"

< R
Reoctor Vesscl Anchor Polre and Nuts ‘\i“ \
(ROTL: Theswc anchor bolts and nuts will be utilized ss AS}T Sectisn

111 Division 1 Clacs 1 corponent supports.)

5.10.1 Bolts shall be ASTM A 354 Crade BD, with the following eddi-

tional requirements: s

a. ASTH A €14 as specified in Section 5.10.3 below.

b. ASTH A 354 §cction 4.4 and Tadle 3 - Mechanicul tects on
mochined spccimens from the Grade BD 2-1/2 inch diaveter
bolts shell have & minimun yielé grrength of 130,000 scl,
ginimmz elongaticn of 14 percent ant pinimum reducticn of
area of 35%.

c. ASTW A 354 Tabdle 2 « The Crade BD 2 1/2 inech dia—eter Doltis
shall have a minimum tensile strength of 150,000 psi, a
pinimm procf load of 120,000 psi &nc & gininmun yiels
strength of 130,000 psi.

d. The bolt meterial shall be subjected to irpact testing
as specified in Section 5.10.4 below.

§.10.2 Ruts shall be in accordance with AST! A 124 Grade 2 or ¥,
with the followirg sdditional requirescnts:

a. ASTM A 614 as specified in Section 5.10.3 below.

b. ASTH A 194 Section 5.1 - Certified Material Test Repcr:s
shall be in accordance with ASTY A 614 Section g, Ii lalle
analysis is not available a check analysis may be
substituted.

c. ASTM A-194 Section 9 - The Cone stripping test is not
required.

4. ASTM A 194 Section 14.1 applies.

e. ASTM A 194 gsection 14.3 - Certification shall be in accoT-

- dance with ASTH A 614 Scction B.

£. The nut moterial shall be subjected to impact testing as
specified by section 5.10.4 below.

§.10.3 The materiols, testing and documentati~= nf the rubjcet nuTS

and bults shall be in sccordance with AST! A 614 with the
following pdditional requircments: =

a. ASTM A 614 Sccticen 9.1.2 = The written proccdutc shall be
submitted to the Buyer.

3A

EXHIBIT V
page 1 of 2
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5.10.5

The

Hoendling, shipping and storage shall be in a manner trat shell
avoid damage to the patericl. The Seller shell sub=it wriiten
procedures for hondling and shipping for oppr. vel by ife Yuyer

ASTM A 614 Section 9.1.4 - The written prozedure shell
be subzitted to the Buyer.

AST A 614 Section 10 15 require?.
ASTY A 614 Section 11 {s reguired.

ASTM A 614 Section 12 is required.
ASTM A ©14 Section 13 4{c a Seller's option-to ASTY A €14
Section 12.

Cherpy V-notch test (Cy) shall be recuired for the bolts
nuts in sccordance with tne following:

Testing Procedure - Test procedures shell be ir
sccordance with ASTN A 370-72s.

Locatior and Orientation of Test g
test specimens ghall be preparec w:

of the specizmen locsted st least 1/2 ralius or 1 inch be

D

the surface plus the pechining allosence per side, which-

ever is the lesser. The fracture pla~e of the specizen
shell be at least 1 dizmeter or thickness from the hect
treated end.

Saxpling Fregquency < One test shall be made {or each lot

of materiel where a lot {s defined as one heat of raterial
heet trested in one chorge or as one cortinuous cperaticn,

not to exceed 3,000 1bs by weight.

Condition of Material - The test specizens shall be teken

after heat treatment.

Test Tempersture = The {xpact specimens shall be tested
at 40°F.

. Certified Material Test Report - The test terpersture,

loteral expension, absorbed energy anc peTcent shecrt
fracture os well as the orientation and locazion of all
tests shell be reported for {nformeticn in sccordznce
with AST™ A 614 Section 8.

prior to shipoment.

"

3B EXHIBIT V
page 2 of 2

impng = Tne Cy iTmeact
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o 25/74

61’:& ,7"
B/5/74
B'B'74

B7/21774
8/23/74
'1'23?7‘-
B8/27/74

§/3/74
§/10/74
9/16/74
10/1/74
12/20/74
12/74=1/75%
1/28/75
2/4/75
2/6/75
2/12/75
2/18/75
3/21/75
4/3/75

4/11/75
4/18/75
4722115
4/25/75
5/1/7%
5/5/75
§/:5/75
5/28/75
6/3/75
6/9/75
6/16/15
6/18/75
712775
7/15/7%
7/17175
7/21/115
7/24/75
7/29/15
8/18/75
8/20/75
8/23/75
9/38/75
11/82/75
11/20/75
1/4/76
1/22/76
11/8/76

4/77
7/23-30/79
§/14/75
1/25/79

STUD MANUFACTL

.

i\

Specification 7220-C-233(Q, Sssued for client revies.

steel heats “0" and "000" received, "00" anc "D0ODT" receivec
previously.

bid requests sent.

Decisions made as to appliceble mondestructive te.ing reguirements,
TVY adds nondestructive testing requirements, original suppiier
withdraws. .

TwW), MVSS-Bechtel, ASTM A-490 is not right specification.

TwX, MVSS-Bechtel, need specification, trying to find material.
Bechtel response TW), A-490 is correct, L140/5 steel not approvec.
Memo, test requirements, tensile values, 25 gils expansion for
Charpy test.

TWX, MVSS-Bechtel, proposal, ASTM-354&, L140 steel, 25 mils expansiorn.
Memo> BEBC 527, approves use of AST™ A-354 as specification.

Contract date.

Memc, history of studs to date.

Ke» heat treatment procedure fl, revision O.

Studs shipped from SB to Rex.

Re» material test report, specimens fl, 2, 6, 8, 9, 11, 12.
letter, SB-MVSS, material cannot meet requirements.

TW), MVSS-Bechtel, provides Rex test results.

Phone call memo, SE requests relaxation of hardness to Rc 45.

Memc, discusses six tests, hardness relaxation request.

TWX, test results unacceptable, not relax hardness requirements.
letter, SB-MVSS, justifying B50 degree temper (reported harcdness

is wrong).

Notes, 4140 marginal, excessive hardness, vhere was hardnese rested’
Memo, hardness, tempering, material is marginal.

Rex material test, test 1-4 of 19 finally made.

Rex material test, tests >1l.

Bechtel approval of Rex heat treatment procedure, revision #3.

§® Quality Control manager visits Rex.

Rex material test, tests 11-19.

19 test reports sent with "dummy" documentation package for review.
Rex test, "machined from 2' of end of bar."

Rex test, "machined from 7' from end of bar.”

Rex test, stud #1 from heat "000".

Rex test, stud f& from heat "000", 850 degree temper.

Rex test, "machined from center of bar," hear "oo".

Midland meeting, Bechtel and MVSS determine allowable number of tests.
Memo, BCBE 604, physical and mechanical tests to be by hear number.
date on thermocouple furnace chart for heat "00".

Revision #4 of Rex heat treatment procedure approved.

date of material properties report supplied for documentation.

Rex surveillance report, all studs rejected for linear indications.
SE Quality Control manager vieits Rex.

TWX on reducing diameter of shank of stud by .060 inches.

TWX, history of studs, start again, new material suppliers withdraw.
TWX, SB proposes turning some studs to 2.257 inches in diameter.
TWX approves turning to 2.257 inches in diameter. -

97 studs pass examination, are released for shipment, 96 shippec.
studs received at Midland site. -

SCN 6007 adds 25 mil expansion criteria to stud section, possibly in
error.

Unit 1 studs emtedded in concrete at Midland.

Unif? 1 studs tensioned.

first stud found to have failed.

Teledyne Engineering report on stud failure mechanisms.

.
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INTRODUCTION

This report provides a description ~f the analytical techniqﬁés that will
be used in the analyses of the Midland Unit 1 Reactor Vessel modified
support svstem. This report is a2 continuation of the report submitted to
the NRC in July, 1980 entitled, "Reactor Pressure Vessel Suppert
Modification for Midland Nuclea» Fower Plant, Midiand, Michigzn,

Freliminary Report No 1."

REACTOR VESSLL SUPPORT DESIGN CRITERIA

The design criteria for the reactor vessel support system are those
stated in the previous report, therefore please refer to Section 2.0 of

the July 1980 Report for the discussion op this topic.

ANALYTICAL PROCEDURES

GENERATION OF SUPPORT LOADS

3.1.1 TECENICAL BASIS

The methodology used to generate the design loads for the modified
Nuclear Steam Supply System (NSSS) supports «»ill utilize the same
analytical techniques and computer codes as used in developing the
B&W's Owners Group Report entitled, Effects of Asymmetric LOCA
Loadings, BaW 1621 B&W 177-FA, (Reference 2) which has been

submitted to the NRC for review in July 1980. R

Modifications will be made to the existing mathematical models of
the NSSS and its supports to ircorporate the upper lateral support

spring rates, reactor vessel anchor stud spring rates, internal

rp1280-0036a112
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3.1.2

wall structures, an! boundary copditions at the reactor coolant
pumpe and steam generators specific to the Midland Plent. The
seismic forcing functions &re Midland specific, however the LOCA
forcing functions (ie, cavity pressurization, and reactor internal
differential pressures) used to determine the support loadings are

based on larger breaks than those specif:cally aprlicable tc

Midland.

The analyses will incorporate technigues (described herein) which
insure that all components supporting, and attached to, the
reactor vessel will receive a full review for structural integrity

under the modified support design.

MATHEMATICAL MODEL

It is assumed that the initial loads to whick the Reactor Vessel
(RV) and its supports are subjected will not produce component
vielding. Therefcre, model construction and subsequent analyses
are based on linear analvtical techniques. The validity of these
assumptions is assured by comparing the linearly derived dynamic

stresses to allowable stresses for & linear analysis.

In describing the mathematical model which will produce the final
loads on the NSSS supports it is convenient to discuss the model
as three integrated components; the NSSS, the internalzwall
structures, and the NSSS supports attached tc the internal wall

structures.

rp1280-0036a112
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NSSS MODEL

Because of the complexity of the RV leading conditions
and the number of attachments tc the vessel, & detailed
isolated model of this romponent 1s constructed. This
model is a complete representatior of the reactor vessel
and its appendages (e, conirol rod €rive mechatiss
service support structure, and reactor interpais). It
a.s0 incudes the hot legs extending to the steam
generators and the cold legs extending to the pumps for
loops A and B. Boundary conditions are imposed at the
ends of the pipes where they connect tc the components to

simulate the remainder of the NSSS. The isolated model

is shown in Figures 12 through 15.

The isolated portion of the NSSS is modeled utilizing
finite beam-element and lumped mass representations c.
each component. Finite element methods are used where
necessary to define the structural characteristics cof
components such as the fuel and plenum assemblies. OUnce
determined by finite element techniques, the structural
characteristics of components are used tc generate the
equivalent finite-beam element and lumped mass
representations: The criteria for developing the
equivalent structural representation is that componernt

stiffress and frequency must be retained.
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The various components that make uj the total RV and its
internals are identified in Figure 16. By comparing
Figure 16 with the lumped-maes model shown in Figure 13,
the correlation between the components a: i the model

elements representing them can be seen.

In addition to the struciural representition of the
components, the NSSS mathematical model incorporates the
cffects of fluid coupling between compoments into the
overall structural response of the system. This is
accomplished by develping a mass matrix using the height
of concentric cylinders, the distance between the
cylinders, and various parameters describing the fluid
between the cylinders. The mass matrix which is
generated is combined with the diagonal mass matrix terms
defining component mass distribution to generate a full

system mass matrix.

INTERNAL WALL STRUCTURES

The internal wall structural model properties included,
are the area, shear area, arez moments of inertia,
modulus of elasticity, and Poisson's ratio for different
elevations in the wall. Lumped masses at different
elevations define the mass distribution and mass
resistance of the wall structure. The interpal wall

structure 1s modeled to the center of the concrete

basemat and the boundary conditions at that point are
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fixed such that po relative rotation or translation is
allowed. The internal wall structure model is shown in

Figure 17.

NSSS SUPPORTS

For the isclated RV model, the NEIT supports can be
described as the boundary conditions imposed op the coid
leg piping at the pumps and the hot leg piping 2t the
steam generators, the reactor vessel skirt support, anc

the upper lateral supports near the RV flange.

The boundary conditions imposed on the reactor coolant
piping at the pumps and steam generators comsist of
stiffness matrices that represent the characteristics of
the structures to which the pipes are attached. They are
obtained from a full system model by disconnecting the
pipes at the component nozzles and computing a stiffness
matrix of the remaining component with its supporting

structures and other attached piping

The reactor vessel skirt support 1s modeled as a boundary
condition at the base of the RV skirt support in the form
of a set of springs. The boundary conditions reflect the
flexibility of the anchor studs, localized céncrete
flexibility, and overall flexibility of the RV pedestal

from the RV skirt support to the center of the basemat.
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3.1.4

The Upper Lateral Support (ULE) tie the KV to the

internal wall structures. ULS structural properties are
incorporated intc equivalent beams with end conditions
reflecting the axial load carrying ability of the
supports and appropriate cross seciions properties to

reflect the support flexiBility

Localized concrete deformation is included in the

considerations of the support flexibility. The ULS

"

equivalent beams are shown in Figures 12, 13, and 17 a

they connect the RV with the internal wall structures.

LOAD CASES ANALYZED

The isolated model will be subjected to four lcad cases in the

process of determining the decign loads on the supports. Two sets

of seismic analyses will be performed; one for the Operating Basis
Earthquake (OBE) and the other for the Safe Shutdown Earthquake

(SSE). Two Loss of Coolant Accidents (LOCA) cases will be

considered; a guillotine at the hot leg outlet of the RV and a

guillotine at the cold leg inlet to the RV. The support systexm 1is

designed such that the ULS receive no deadweight or thermal loads

from the RV. Deadweight and thermal loads for the KU lower

support have been previously computed and will not be affected by 3

the support modifications.

-

METHOD OF ANALYSIS

3.1.4.1 SEISMIC FORCING FUNCTIONE

rp1280-0036a112
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The seismic forcing functions that will be applied tc the
mathematical model consist of response spectra curves for
SSE at damping values from 1% to 5%. Fhesponse spectra is
supplied for earthquakes in five directions, Nerth-South,
East-West, vertical, rotation about North-South, and
rotation about East-West. The rotation 23 arplied as
occurring about the geometric center of the R\ at the

elevation of the basemat.

LOCA FORCING FUNCTIONS

LOCA forcing functions are composed of three sets of time
histories which are applied simultaneously to individual
degrees of freedom. The forcing functions are the result
of blowdown into the cavity between the RV and the
primary shield wall, and pressure wave propagation inside
the RV due te the break in the reactor coolant pressure

boundary.
Core Bounce

be vertical response of the reactor internzls and Fuel
Assemblies (FA) result in a time varying force composed
of the structural resp.nse to differential pressures.
Core bounce is the terminology given to this fPesponse
phenomina. The nonlinear structural response.reflecting
holddown springs and vertical gaps is calculated in a

decoupled analysis. The FA core and reacter internals
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are simulated witk a planar model consisting of bean
elements, nonlinear axial springs, and lumped masses .

The ANSYS code is used to calculate the vertical
reactions of the core, which are then used as applied
force time histories on the reactor vessel in the systenm
dynamic anzivesis The core boupnce 1OCa forcing functions
are the result of the worst case pcssible double end

guillotine pipe breaks at the RV nozzel.

Thermal Hvdraulics and Linear Dvnamic Response

The pressure waves through the RV produce several
reactions that are not considered in the core bounce
forcing functions and which can be applied directly to a

linear dynamic systen.

For the reactor vessel, the horizontal pressure gradient
results in horizontal forces on the RV, core support
cylinder, thermal shield, and the plenum cylinder. The

vertical gradient results in vertical forces on the RV.

The integration of the pressure-time history defines the
time history forces which are applied to discrete mass

joiats of the mathematical model.

-
-

The thermal hydraulic loadings applied directly to the
linear dynamic model are the result of a hot leg pipe

rupture and a cold leg rupture.



Asymmetric Cavity Pressures

Pipe ruptures which occur in the cavity between the RV

and the wall result in differential pressures across the
RV in 3 time varying manner. The differential pressures,
when inotegrated across the area of the RV, produce time
varving forces which are applied tc discretie mass joints
on tne RV. The cavity pressure lozdings on the X\ for
these analyses are produced by the Architect-Engineer and

are the result of mass and energy data from single ended

pipe guillotine ruptures.

3.1.4.3 COMPUTER CODES USED FOR NSSS ANALYSIS

The two analytical computer programs and the four data
reduction codes used in the seismic and/or LOCA analyses

for the support design icads are described herein.

Structural Analysis Codes

.

1. HYDKOE - A computer code used in calculating the
i ———— y 3

hvdrodynanic mass coupling of concentric cyiinders.
v P } 4 . ’

2. STALUM - A computer program for analyzing three-
dimensional, finite segment rystems consisting of

uniform» or nonuniform bar/piping segments,: closed-

.l"'“l’ 1

leop arcangements, and supporting elements. STALUM
performs both static and dynamic structural analyses

undergoing smell linear, elastic deformations. The

rp1280-0036a112



tatic anelyesis 1¢ based on the matrix dicplacement
method. The static leoadings are static mechanical

H forces, thermal. and/or support displacement
loadings. The dvnamic analvsis 1s based co lumpec-

mass and normal-mode extraction techeigues. The

- - »- - ' T . - e - 3 - e L
d'_.:.a::‘.. 10Ul J0aClLE Can be respouse sypecira or

The essential input to the program consists of the
physical properties of the system, the boundary
conditions, and/or the loading information; the essential
output consists of the resultant joint displacements,
rotations, forces, moments at both ends of each segment.

and stresses at various locations in each segment.

Data Reduction Codes

1. FTRAN - A computer code used for Fourier analysis of
forcing functions to determ:ne the frequency content

of the forcipg functiorn

rD

§1235 - A post-processor progran used to tabulate

forces, monents, displacements, and rotations in a

specification format.

.v"ﬂ“’u

3. INTFCE - A program used to convert pressu%e-loading

data to force-loading data acceptable for use by the

structural analysis codes.

rpi1280-0036al12



4. LOFL - A post=processor program used to provide time

history tabulations and plots of spring forces and

LI

resulting loads and displacenents.

3.1.5 SEISMIC ANALYSIS

[1il:zing the geometric and structural properties cf the
mathematical model showr in Figures 13 thru 15, asd 17, the STALlM
code 1s used to determine tne structural frequencies and mode
shapes of the isclated NSS5, the internal wall structures,ancé the
NSSS supports as a2 coupled syster.. Each degree of freedom (DOF)
in the model is assigned a damping value based on the location and
type of component the DUF represents. Strain emergy damping 1s
used to determine 2 composite damping for each mode. The modal
accelerations are applied to the model dynamically tc reflect the
structural amplificatiou. Equivalent static forces i10r each mode
are determined and aprlied to each DOF to give resulting modal
displacements and member forces. The mcdal responses for each
individual earthquake will be combined, and the individuel member
responses will be combiped by taking the square roct of the sus of
the squares (SRES) results of all six components. Figure 1& shows

the flow diagram for the seismic arnalysis.

RV Support Anchor Loads

=
-

L LT

The seismic loads on the RV support are taken directly from the
seismic analyses and are the forces and moments from the combined

five earthquakes at the base of the RV skirt. These centerline

rp1280-0036a112



4 LA

3.1.6

loads are resolved iate support leads for the stress evaluation

described in Section 3.2.
ULS Loads

The combined five earthquake ULS load 1s distributed in a worst
case manaer io obtain a maximum lead for an ins:vidual support
member for which each is designed. The comtined earthguake
dynamic load on the equivalent beams represezsting the ULS in the
mathematical model is given ac the total horizontal primary shield

wall load.

LOCA ANALYSIS

The geometric and structural properties of the mathematical model
are ured tc determine the mcde shapes and frequencies of the
structure in the same manner as in the seismic analysis. The four
sets of LOCA forcing functions are applied simultanecusly to
individual DOF's to represent the structural loadings to the
componeuts during the LOCA event. Modal displacement and member
force responses are determined for each mode and the modal results
are combined by direct algebraic summation. The resulting
displacements and member forces and moments are stored such that
time for time or peak results are available for any member or

joints. $
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RV SKIR?

| T M M

(kips) (1) (kips) (ft-kips)(2) (fr-kipe)(1)
SSE 114 5 K 147 1,64¢€
10CA 1,003 3,347 3,529 1,313

UPPER LATERAL SUPPCRT

(RADIAL LOADS)

Total Wall Load Maximum Individual ULS Load

(kips) (kips)
SSE 166 55
LOCA 3,377 1,126
(1) Treated as a shearing load on the shear pins and keys provided in the RV
skirt t. pedestal connection.
(2) M is in effect, the overturning moment.
3.2 ANALYSIS OF THE RV SUPPORTS FOR THE FINAI LOADS
2
$ 3.2.1 ANALYSIS OF ANCHOP STUDS

*
-

The RV anchor stud stress analysis has assumed that the studs
would resist the tensile forces i: the base that result from

vertical uplift forces and from overturning moments. Horizontal

rpl1280-0036a112



shears and the torsional moments are trancierrec frem the BV shkire

flange to the 5-1/2 inch thick sole plate by 46 shear pins, anc

then transferred by shear lugs to the concrete pedestal (See

Figpures 8 thru 11).

The determinmation of the stud strecsses for the fimal lcads will be
performed by meass of & finite elenent analveir. The finits

elemest model will include the KV skirt and flange represented by
shell elements, along with boundary spring elements tc simulate
the anchor stud tensile stiffness, compressive stiffness of the
concrete, and the shear pins embeded in the sole plate. The
broken studs in Unit 1 will be accounted for by omitting the
tension boundarv springs at their corresponding node point
locations. The reactions from the vertical uplift forces,
overturning moments, and horizontal shears will be resolved into
discrete nodal loads at the top of the RV skirt model. The
applied reaction forces will be oriented such that the maximum
tensile strzsses in the studs will occur in the nmeighborhood of
the broken studs. The stud prestress forces will be simulated by
equivalent compressive forces applied to the base nodes

representiny the stud locatioms.

The finite element program being used to assess the stud stresses

produces only linear solutions. The analysis will require 2

& L

number of iterations to achieve a balanced solution. The analysis
will be initiated with the neutral axis coinciding with the

geometric center of the RV skirt flange. After the loads are

rr1280-0036a112
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(Foirt A on Figure 6) will be 248 T, and the concrete behiné the
ULS embedment (Point B on Figure 6) will be heated to 15%¢ F .
The material .sed to strengthen the bracket, according to the
current preliminary design, will be the same material used to
fabricate the bracket, which 1s ASTM A516 Crade 7C steel. The

shim material will be ASTM A240 Type XM-1¢ stainless steel.

STATUS OF ANALYSIS ANT DESIGN

FINAL SUPPORT LCAD GENERATION

The enmalysis by B&W incorporating the final mathematical representation
of the modified boundary conditions to simulate the ULS and the reduced
stud prestressing 1s ip progress, Kesults verifyving the design will be

submitted to the NRC apon completion of the analyses.

ULS DESIGN AND FABRICATION

The preliminary upper lateral support design has been ccmpleted and the
structural drawings are being prepared to procure the material and

proceed with fabrication.

The final design of the ULS has not started but will begin shortly after
the loads have beez developed. It has been anticipated that the finpal
loads will be less than the capaci:y of the bracket since their design is

based upon a conservatively estimated set of preliminary loads.

The existing bra-kets, which will be a part of the ULS design, were
originally designed 1~ support the cavity annular shield plug at El1 632'.

The layout and details ¢f the ULS brackets are chown in Figures 3 thru 7.

rpl280-0036a112
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As shown in Figures 5 and €, the additionz]l stifinese required by the 115
will be obtained by adding steel plates to the bottom flange and t«
either side of the top flange. The clear distance between the brackets
and the RV varies between 1-1/4 and 6-1/2 inches. This gap will be
shimmed tight with both the RV and the ULS in the hot operating
condition. A shimming procedure is currently under development tc
measure the thermal displacements of the ULS and EV in order tc esta:.
the required shimming distance. A method of measuring the change in the
gap between the Reactor Pressure Vessel (RPV) and the bra.iet end that

will work in the extreme enviremnmental conditions of the hot functional

test is being developed for use.

STUD DETENSIONING STATUS

The Unit 1 studs were detensioned in order to preclude further failures
and are current.y at a nominal stress level of about 6 ksi as recommended
in TES Report TR-3887-2, Rev 1 ( keference 1). The detensioning
procedure is also being evaluated to ensure that the limits of accuracy
of the measured stud stress levels are compatible with the criteria of

Reference 1.

The stud detensioning procedure that was used required that the laftoff
values be recorded. These values are shown in Table 1 and Figure 2, and
exhibit a certain amount of scatter. A consultant specializ{ng in the
field of tensioning behavior and tensioning systems 1is being';etained to
establish the possible reasons for this scatter as well as to comment on

the procedure used to tension and detension the studs to assure that the

6 ksi prestress design allowable will not be exceeded. The recommended

rp1280-0036a112
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necessary for final NRC review and concurrence of the rea ter ver:s
%

support desiyn modification concept. The desipn ¢f the wpper lateral

supports has proceeded using preliminary design lcads as descrabed in the

2
report. The supports are conservatively designed with respect Lo tuese
preliminary loads and will be able to withstand loads i1n cacese of those
anticipated from the final analvses. The confirmation of the adequacy of
the design will be made upon receipt of the fanel support loads
Appropriate status reports and final analytical sesults vill be sulm.tted
in the future to document the compietion of the detaziled design.

-

3

- :
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TAZLE )
LETENSIONING DATA

UNIT 1 REACTOR VESSEL ANCHOR STUDS

Hydraulic
Stud Number (2) Pressure Bolt Stress
Sequence Bak Teledyne (psig’' 1 to Nearest ks:

1 0 in 37 in 13,000 8¢
in 13 in a3 11,5¢ g3
in ' 13,40(C g1
in 1 o 9,300 63~

8,000

12,500

10,800

8,400

12,500

12,500

13,400

13,800

in i 12,300

> in in - 11,500

/ 1in ’ 12,00
in i 11,400

09 ino i 12,300
10 in 11,700
11 in ' 13,700
12 in ' 12,400
09 out 12,200
10 out 12,500
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TABLE 1 (Continued)

Stud Number (2)

MiZland Plant Urn:

t
.

%

i

and o

RPV Support Moc.iscatadd

Hyvdraulic

Pressure Bolt Strec:
to Nearest ksi

(psig) 1

11,700
13,100
10,400
11,700
BEKCKENX
12,500
11,900
12,100

11,700

1%

g1
82
79

27.134 sq in, bolt area = 4.00 sqg ain.

Figure 1 of Reference 3 for the locations of the studs.

Tensioner run up to 14,200 psig/9%96 ksi on initial attempt without

Sequence Bah Teleavne Date
288 L4 out 30 out 7=14
89 45 out 48 out 7=15
90 46 out 24 out 7+13
91 47 out 12 out 7=1%
92 4B out 3¢ out
93 45 io 48 in 7-16
94 46 1in 24 in 7-16
95 47 1n 12 in 7-16
26 48 in 36 in 7-17
NOTES:
1) Ram area of tensioner =
2) Refer to
*) Proof loaded to 75 ksi after detensioning.
)
being able to rotate nut.
detensioning attempt after 20th 1n sequence.
%;
-

rpl1280-0036a112

Lift-off data shown are results of
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Bechtel Pover Corporation

MCAR 37

Interiz Report & 0 i 5263

Page 2

Corrective Action

TheSprestress levels of the Unit 1 studs have been lowered to € kei.

The 1ift-off values, recorced for these studs during detensioning, are
shown in Figure ). The studs that lifted off at a stress of less than
75 ksi were proof-test tensionec to 75 ksi so a minimuz value of 37.5 ksi
could be used as an allowable short-terc stress.

Reactor Pressure Vessel Surport Modificasion for Midland Nuclear Power
Plant, Midlend, Michigan, Frelizinary keport No. 1, July 1980, was
transcitted to Region III by Serial 9330 on July 24, 1980. Report No. 2,
which provides the analytical rechniques for design, is currently being
prepared and will be transzitted by the #nd of October 1980.

» m

Safety Izplications

If uncorrected, this deficiency could adversely affect the safety of
operation of the Midland plant at any time throughout the plant's
expected life.

Reportability

This condition was reported to the NRC by Consumers Power Company under
10 CFR 50.55(e) on Septembe:r 14, 1979,

Subzitted by: (»éy bogall oY
Approved by: @/MM_R LuCorRTY
: ~ Ny
Concurrence by:Jﬂg/ZZ;?/;§224%{22~

BD/CB/sg
Attachment: Figure 1 (i;//
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September lst, 1983 !

Mr. Janes G. Keppler, Director

U.S. Nuclear Regulatory Commission
Region 111

799 Roosevelt Rd,
Glen Ellyn, Illinois 60137

Re: Docket No. 50-329, 50-330
Midland Plant, Consumer Power Co.
Our File No, B2 1260 3

Dear Mr. Keppler:

The undersigned represents Mississippi Valley Structural Steel
Company (Bristol Steel) a co-defendant ‘a a lawsuit brought by
Consumer Power (b. and the Bechtel Power Company against my client
and others (Southern Bolt Co. and Rex Heat Treating), as a resuilt

of claim al bolts for the nuclear
reactors at the Midland Nuclear Plant of Consumer Power Company .

It is my understanding that the U.S. Nuclear Regulatory Commission
- prerared a report, subsequent to the investigation of your investigator
- and—imspector¥, Wr. J.E. Foster and Mr, C, M, Erb respectively, 1 also

understaﬁd thére was some support from your Engineering Section I1 by
Mr. D. H. Danielsou,

I would like to take the depositidn of Mr, Erb and Mr, Foster at a
time and place convenient to them and to your office as well as io

all counsel in this matter, I would like to review the Nuclear
Regul xfommission's report with them at the time of depCETtION:
Especially their findings,

T ——

We would appreciate hearing from you or someone from your cifice
regarding the possibility of taking these depositions in the near
future and on a mutually agreeable basis,

Thank you,
- ‘ery truly yours,
--,*——W Lf ) -~ " —— g; L g
' THOMAS YERS
TFM/cb

cc: Ronald P, DeNardis, Esq,
Roger F. Wardle, Esq,

Mr. George Schraut ﬂ//j
Mr. Norman Cohn

Mr. Ralph Corrin - gﬁﬁc



