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" Gentlement A _ _ »
“RE: FaxeijE'T@ghﬁQfSQ AND Pui&&sxAL FOR LAMELLAR TEARING OF STEAM
' GE&EEETG AND REACTOR CGGLA%T Panp SUPPQRT-%ATERIALS : :

nring the course of the licensing action for North Anna Power Station

CUnit Hos. 1 and 2, a_number of qunsticﬁc were raised as to the potential
for Tamellar tearxng~ and Tow fracture toughness of the steam generator

and reactor coolant pump support materials for that plant. Two different
steel spscwfwcatlons (ASTH A36-7Da and ASTH A572-7Ca) covered most of the

‘material used for these supporis. Toughness tests, not eriginally speci-

fied and not in the relevant ASTH saec1f§ca*ions were made on fhose

heats for which excess'material was available. The toachress of the A36
steel was found to be adequate, but the toughness of the AB7Z steel was
relatively poor at an operati:g temperature of 86 F, In this case, the
applicant has agreed to raise the tewmperature of the ASTH AS72 beams. in

- the steam genmerator supports . fo a winimum temperature of 225.F orior to
reactor coclant system pressurization to Tevels above 1000 psig. Auxil-

iary electrical heat will be employed to supplement the -heat derived from

the reactor ceolant Toop as necessary to obtain the reqa‘red operating.
"LenperatLre of ‘tune stvuctures. : , .

1/ Lamellar tearing is a cracking phﬂnoﬂe1on whvch occurs beneath welds

and is principally found in rolled steel plate fabrications., The.
tearing always lies within the parent plate, often outside the
transformed (visible) hean—affected zone {HAZ) and is generally.
‘parallel to the weld fusion boundary. Lamellar tearing cccurs-at
certain critical joints usually within large welded structures -
involving a high degree of stiffness and restraint. Hestraint may
he éef1ned as a restriction of the movement of the varicus joint
components that would novmally occur as a result of expansion and
contraction of weld metal and adjacent regions during vL101ng.
("Lamellar Tearing in Helded Stzel Fabrication", The Welding
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Since similar materfals and designs have been used on other nuclear
plants, the concerns raised on the supports for the Horth Anna plant may
be applicable for other operaling PYR plants, It is therefore necessary
to reassess the fracture toughness and potential for lamellar tearing. of
the steam generator and reactor ccolant pump sappnr aauer1a15 fo: alt
operatxng PUR plants. : ,

We will require eerta1n information to makefthe-neceséary reassessment of
the steam generator and reactor coolant pump support materials for your .
plant; Lherefore please provide the following ynformatron witrxn s1xty
{60) days after recerpt of this letter: : .

1. Provide engineerinv draw1nga of the ‘steam aenevéﬁor'qnd réuCtsr‘.
. coolant pump supports. sufficient to show the geometry of all principal.
“elements. Provide a 1isting of materials of cons trucﬁion..'

2. Spec1fy the dmtailud design 1cads used -in the analysis and desxan of
the supports. For each lcading condition {normal, upset, emergency and
- faulted), provide the calculated maximum stress in each principal ele~
ment of the sunpart system and the corre pondinu a11awable strasces.

3. Describe how all heavy Sﬁction 1n~ersact1n member we!dments were
" designed to minimize restraint and nawe11dr tearing. Specify the
actual section thicknesses in the structure and provide details of
- typical joint designs. State the maximum design stress used for the
thrauqh—thickness G1rect1on of plates and elements of ro1led shapes.

- 4, Spec1fy the minimugm operaz1rg uemperature for tne qnpqorts and
describe the. extent to which material temperatures have been measured
at various points on the supports during the: eperatien of tbe plant.A

5. Spec1fy all uhe materiais used in the upports and the extent to
which mill certificate data are-available. Describe any supplesmental
requirements such as me1ting practice; toughness tests and througw-
thickness tests specified. Provide the results of all tests that may

4<better uef1ne the pwogerties of the matpr1a¥s uswd. :

6. 'Qe scribe the welding procedures and any special we]diuq proc&sc N
- requirements that 'were specified to minimize residual stress, weld
and heat affected zone crackwng and 1amnllar teariﬁg of the basn L
metal.. ‘ ‘ ‘
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7;,fD95cribe all inspectians and- non-cestruct?va tests that were perfarwed
“ on the supports during their. fabricatwon and iﬁstaITat1an, as well as
any ‘additional inspections that were pcrformed uuv1nq the 11?& of the

facvllfy.

In add1t1on to the information reguested above , please provide your . own
evaluation of the fracture toughnc s of the steam generator. and reactor
coolant pump support materials for your plant. P]euse inform us within .
thirty (30) days after receipt of this letter of your schedule for pro- -
viding us with your evaluation. This generic request was approved by

GAG, B-180225 (R0072), clearance expires July 31, 1980, Approval was
given under a blanket clearance spec171ca1?v for 1dent1f1cd geﬁeruc

"_grob1ems.

Sincerely,

fi A. Sctwencer, Chief :
Operating Reactors Branch #1-
Division of Operating Reactors

cc:  See next page .
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Wisconsin Public Service Corporation
ATTN: Mr. E. W. James
Senior Vice President
Post Office Box 1200 .
Green Bay, Wisconsin 54305

Gentlemen:

RE: FRACTURE TOUGHNESS AND POTENTIAL FOR LAMELLAR TEARING OF STEAM
GENERATOR AND REACTOR COOLANT PUMP SUPPORT MATERIALS :

During the course of the licensing action for North Anna Power Station
Unit Nos. 1 and 2, a yumber of questions were raised as to the potential
for lamellar tearingl and low fracture toughness of the steam generator
and reactor coolant pump support materials for that plant. Two different
steel specifications (ASTM A36-70a and ASTM A572-70a) covered most of the
material used for these supports. Toughness tests, not originally speci-
fied and not in the relevant ASTM specifications, were made on those
heats for which excess material was available. The toughness of the A36
steel was found to be adequate, but the toughness of the A572 steel was
relatively poor at an operating temperature of 80 F. In this case, the
applicant has agreed to raise the temperature of the ASTM A572 beams in
the steam generator supports to a minimum temperature of 225 F prior to
reactor cooiant system pressurization to levels above 1000 psig. Auxil-
jary electrical heat will be employed to supplement the heat derived from
the reactor coolant loop as necessary to obtain the required operating
temperature of the structures.

1/ Lamellar tearing is a cracking phenomenon which occurs beneath welds
and is principally found in rolled steel plate fabrications. The
tearing always 1lies within the parent plate, often outside the
transformed (visible) heat-affected zone (HAZ) and is generally
parallel to the weld fusion boundary. Lamellar tearing occurs at

. certain critical joints usually within large welded structures . =
" fnvolving a high degree of stiffness and restraint. Restraint may -
. _be defined as a restriction of the movement of the various joint -
_components that would normally occur as.a result of expansion and - -
~ contraction of weld metal and adjacent regions during welding. . = =

" ("Lameliar Tearing in Welded Steel Fabrication", The Welding.

Institute). - ~ o
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Since similar materials and designs have been used on other nuclear
plants, the concerns raised on the supports for the North Anna plant may
be applicable for other operating PWR plants. It is therefore necessary
to reassess the fracture toughness and potential for lamellar tearing of
the steam generator and reactor coolant pump support materials for all
operating PWR plants.

We will require certain information to make the necessary reassessment of
the steam generator and reactor coolant pump support materials for your
plant; therefore, please provide the following information within sixty
(60) days after receipt of this letter:

1. Provide engineering drawings of the steam generator and reactor
coolant pump supports sufficient to show the geometry of all principal
elements. Provide a listing of materials of construction.,

2. Specify the detailed design loads used in the analysis and design of
the supports. For each loading condition (normal, upset, emergency and
faulted), provide the calculated maximum stress in each principal ele-
ment of the support system and the corresponding allowable stresses.

3. Describe how all heavy-section intersecting member weldments were
designed to minimize restraint and lamellar tearing. Specify the
actual section thicknesses in the structure and provide details of
typical joint designs. State the maximum design stress used for the
through-thickness direction of plates and elements of rolled shapes.

4, Specify the minimum operating temperature for the supports and
describe the extent to which material temperatures have been measured
at various points on the supports during the operation of the plant.

5. Specify all the materials used in the supports and the extent to
which mill certificate data are available. Describe any supplemental
requirements such as melting practice, toughness tests and through-
thickness tests specified. Provide the results of all tests that may
better define the properties of the materials used.

6. Describe the welding procedures and any special welding process
requirements that were specified to minimize residual stress, weld
and heat affected zone cracking and lamellar tearing of the base ..~
‘metal. o ‘ S S
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~

7. Describe all inspections and non-destructive tests that were performed
on the supports during their fabrication and installation, as well as
any additional inspections that were performed during the life of the
facility.

In addition to the information requested above, please provide your own
evaluation of the fracture toughness of the steam generator and reactor
coolant pump support materials for your plant. Please inform us within
thirty (30) days after receipt of this letter of your schedule for pro-
viding us with your evaluation. This generic request was approved by
GAO, B-180225 (R0072), clearance expires July 31, 1980. Approval was
given under a blanket clearance specifically for identified generic
problems. '

A.-Sthwencer, Chief
Operating Reactors Branch #1
Division of Operating Reactors

cc: See next page
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Steven E. Keane, Esquire
Foley, Sammond & Lardner
777 East Wisconsin Avenue
Milwaukee, Wisconsin 53202

Bruce W. Churchill, Esquire .
Shaw, Pittman, Potts & Trowbridge
1800 M Street, NW.

washington, D. C. 20036

Kewaunee Public Library
314 Milwaukee Street
Kewaunee, Wisconsin 54216
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