JuL 14 1980

MEMORANDUM FOR: Steven A. Varga, Chief, Operating Reactors Branch
#1, Division of Licensing -

FROM: Keith R. Wichman, Acting Chief, Operating Reactors
Assessment Branch, Division of Licensing

SUBJECT: REVIEW OF A-12 FOR INDIAN POINT UNIT 2

Our contractor, Franklin Research®Center, has reviewed Consolidated Edison
Company's submittal in a letter dated May 31, 1979, addressing the
fracture-toughness design of the steam generator and reactor coolant

pump supports at Indian Point Unit 2. Franklin has used the draft of
NUREG-0577 sent to the licensees for comment in November 1979 as the

basis for their review.

As a result of Franklin's review, Indian Point Unit 2 has been classified
as a Group I plant in accordance with NUREG-0577 and therefore requires
further evaluation of the adequacy of the steam generator and reactor
coolant pump supports. Franklin has prepared the attached list of
concerns and specific information required from the licensee in order

to complete their review.

Please tramsmit the attached request for additional information to the
licensee. The final review of the adéquacy of the steam generator and
reactor coolant pump supports 1s scheduled to begin in the first week
of September. If there is any problem in obtaining a response from the
licensee by September please notify me as soon as possible.

Original sig'ned by
Keith R. Wichman, Acting Chief ‘
Operating Reactors Assessment Branch
Division of Licensing

Contact:
J. Fair, X27357

Attachment:
Request for Additional Information

c¢c: D. Eisenhut E. Butcher

R. Purple - K. Wichman
G. Lainas D. Sellers
T. Novak J. Fair A
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- - REQUEST®OR ADDITIONAL INFOFBATION

E LOW FRACTURE TOUGHNESS

CONSOLIDATED EDISON COMPANY OF NEW YORK TNC.

INDIAN POINT UNIT 2

NRC DOCKET NO.  50-247
NRC TAC NO. 08776

Tentative Plant Réting: NUREG 0577 Group I.

References:

1) Consolidated Edison Company of New York, Inc. (CEC)
Response letter, May 31, 1979 to USNRC.

2) Franklin Research Center (FRC) Report of Technical
Evaluation, May 19, 1980 Indian Point Unit 2 to USNRC.

3) NUREG 0577, Sept. 1979.



ITEM 1.0 CONCERN

ASTM A-53 Grade B hot—finished, seamless steel pipe is used in the steam
generator (S/G) supports and reactor coolant pump (RCP) frame members. A-53
is classified by NUREG 0577 as a Group I material (i.e., as one of relatively
Tow fracture toughness). No information was providéd'%or material property |
evaluation of the A-53 as used in this plant. Mofeover; membrane stress levels

in some RCP A-53 members are shown as near yield stress.

REQUEST, ITEM 1.0

1.1

1.2

1.3

1.4

1.5

A primary stress of +33.0 ksi and an (eTastica]]y computed)
primary-plus-secondary stress of +56.2 ksi are shown for RCP column
members on Section 1.1 of Figure 2.2.9 in the information accompanying
consolidated Edison's letter of May 31, 1979. Please indicate if
these are the highest tensile stresses found for ASTM A-53 pipe

under any of the actual design loading conditions. If not, identify
the A-53 members which are most highly stressed and the corresponding

tensile stresses.

Provide mill test reports for these members showing test results
required by specification ASTM A-53 Grade B. Provide special
supplementary specffication requirements affecting the fracture
toughness or quality of the A-53 pipe and asso;iated test reports,

if any. Also, provide reports of any impact or other fracture
tests which may have been made on the A-53 pipe.

Report results of any inspections (ultrasonic, magnetic particle,
or other) which were made on the A-53 pipe before, during, or after
construction; or subsequent to plant start-up. ' '

For the most severely stressed location in the members identified
in Item 1.1, provide a fracture-toughness adequacy evaluation.
Guidance as to acceptable methods for making such evaluations is
provided by NUREG 0577.

If no demonstration of adéquate fracture toughness can be made from
data supplied under Items 1.1, 1.2 or 1.3 above, Charpy impact tests
may become necessary (see ASTM A-370 Sections 18 and 19 for size
and number of samples required) on representative A-53 materia:
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f retained from the plant construction or by the steel supplier from ‘
the mill order. If not otherwise avai]éb]e, samples may have to be

taken from the structure.

If the above circumstance prevails, please institute a search for

samples representative of the A-53 stee]iuééd in this plant and

report their availability. If no source of\samples can be found,

please identify the locations where material for Charpy coupons

can best be taken from the A-53 suppokts with the least effect on

structural integrity. ‘ '
ITEM 2.0 CONCERN

~ NUREG 0577 ranks steel specifications according to the fracture toughness
of products typically supplied under each specification when no additional
material requirements are included in the procurement order. A Group II rating
is assigned to specifications governing steel of intermediate fracture toughness.

NUREG 0577 also establishes NDT criteria to screen steels for their
suitability for use in S/G and RCP supports. Certain Group II steels meet
these screening criteria in applications where members are thin, but fail them
if members are thick. Thus, although use of these steels in thin sections is
acceptable, no odtright sanction for thick section use is granted. In such cases
fracture-toughness adequacy must be evaluated for each specification application.
Guidance as to methods, acceptable to the NRC, for making such evaluations is
also supplied by NUREG 0577.

Two such materials used in the support structures of this plant are:

a} ASTM A-36, used in structural shapes and as plate. This steel
was made semikilled (and therefore may be course-grained) and -
was furnished hot-rolled. Neither condition is associated with
superior fracture-toughness performance.

b) ASTM A-108 Grade 1018 is used as 4 3/4-in diameter tie rods
providing horizontal restraint for the RCPs. No specific
property data was provided.

REQUEST, ITEM 2.0

In order that the fracture-toughness adequacy of such applications may be
evaluated, please submit the following information:
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2.1 Identify all applications where ASTM A-36 is used in thick sections. -
An acceptable procedure for'making such determinations is to use
the formula:

Kip 2

= r
tC; = 2.5 iy

oo
Where: S , o }
Syp is the dyhamic yield strength of'tne steel.

Kip is the nominal, minimum assured fracture toughness
of the steel in accordance with values supplied by

" NUREG 0577. |

tg is the critical thickness. In members thicker than tc’
brittle (i.e., plane strain) behavior may be expected.

If adequately documented, other procedures may be employed in making this
determination. For example, if other KID values specific to the steel used in
the application are known from mill or other tests, these may be used in lieu
of values taken from NUREG 0577. ; |

2.2 For structural members found to be thick, please submit the following
information: )

a) Mill test records, along with any additional
available information which may be indicative of fracture
toughness (e.g., supplementary material specification
requirements, or other test results).

b) Identify which of the thick members is most highly stressed
v in tension on the thick section.* Report the most severe
primary stress and the most severe primary-plus-secondary
stress found, the station at which these occur, and the
" loading combination(s) that produces them.

~-* In making this determination, consider each thick member individually.
For each, identify the loading combination which most. highly stresses the thick
material at its most critical station. For example, if the member is a thick
flange I-Beam, the highest tensile stress in the flange is of interest. Compare
these stresses among all members. Only the results for the member found to most
highly stressed need be reported.
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Please furnish a fracture-toughness adequacy evaluation of the

condition identified in Item (2.2 b) above. Guidance as to acceptable
means for making this evaluation is provided by NUREG 0577,

ro
w

2.4  Please provide corresponding informatioq_épncerning material
properties and tensile stresses for the ASTM A-108 Grade 1018 tie
rods (such as the rod shown in Fig. 2.2.9.with primary stress of

29.3 ksi,and that shown with an elastically computed primary-plus-secondary
stress of 60.7 ksi), together with an evaluation of their fracture-toughness

adequacy.

ITEM 3.0 CONCERN

Information relating to bolt materials was furnished and was deemed
acceptable. The specification(s) to which corresponding nuts were procured
was not specifically stated.

REQUEST, ITEM 3.0

Please state the specification(s) to which nuts were procured.

ITEM 4.0 CONCERN

The 1nformat1on furnisned on we1d1ng was not deemed suff1c1ent to provide
an adequate basis for fracture- toughness evaluation.

REQUEST, ITEM 4.0

For the following weld joints:

a) Westinghouse Dwg. 9321-F-1286-7 and Dwg. 9321-F-1287-7
(Containment Building S/G Supports), weldments between evaluation
range from 60 tb 70 ft, such as those in plan at elevation 63 ft -
6 in, Section 7-7, detail P, and related details.

b) Westinghouse Dwg. 9321-F-1288-7 and Dwg. 9321-F-1289-5
(Containment Building RCP Supports), weldments between elevation
range 48 ft 6 in and 62 ft, such as those referenced in
Sections 5-5, 6-6, 7-7, 8-8, and related details.
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Please furnish the following information:

a)

b)

c)

d)

Which joints were welded with shielded metal arc (SMA), flux-cored
arc (FCA), and submerged arc (SA)? '

qu the SMA welds, which specific'elecgrode grades and diameters
were used? }

What electrode diameter and current were used for the SA and
FCA weld joints? _
What post weld heat treatment was giVen to the AS514-F stéam

generator beafing supports (time,,temperature)?

What welding sequence was used (which sections or sides were
welded first, last, etc., during welding)?



