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RE: PRACTURE | ﬁi““?ﬁ&b AHD ??Tuﬂ?’ﬁL FOR LAMELLAR Tzﬁgi G OF STEAH
QE%EE&T?a-ﬁ 7 REACTER COOLAHT PU ﬁ? SUPPERT ?ﬁ?tﬁ} LS .

' uuv1na ?ﬁk sﬁé?ﬁé ‘of the 1!€&ﬂ<?ﬂﬂ action for Vgr%ﬁ Asna Power Statien
dnit Hoez. 1 and 2, a3 sumber of qgrgt?sn* vere raisec as-to tae petnntial

fup Yammllar t@ﬁwifﬁg -and Tow fracture toughness of the steam gensrator -

. é?Q reacior coolant pump support materials for thit plapt. Two different

temperature of the trfsﬁg?es.

teel agertficmZzQﬁ* (ASTH A36-TCa and ASTH ABTZ-70a) covered most of the .
uage?ia¥ used Yor these supports. Toughness tests, sot eriginally speci-

find and not in ibe relevant ASTH specifications, were made on those

Beats Yor which excess material was aveilable. The toughness of the A36

steel was found . %a ho adequate, hut the toughness of . the ARVZ steel wals

relatively poor at an cperating temperature of 20°F. 1 this case, the

applicant has agreed to raise the temperature of the ASTH ASB7Z beaws in-

the stesm generator $ap§arts to a mininue temperature of 225 ¢ prior €
reactor ceslant system pressurization to levels above 1000 psig. Auxil-

fary electrical %ﬁqt 321 be employed to suppiement ihe heat derived from
the reactor cofiant Toop &s naceszary to artai the required eperating

%/ Lase }1ar ?Pﬂ?}ﬂr fs A ﬁfgﬁaﬁﬂﬂ yhsnamaﬂd’ '$i¢n ascars aﬂnﬂ@%ﬁ yﬁ?ds

angé §s h??ﬂfﬁgﬂ?§§ Found in rolled steel plate $febrications. . The
tpavin always ive withia the parent g}au@, feen outside tbﬁ
ﬁsfgrm@d {visible) heat-affecied zone !ﬁQZB and is generally
aara.le} to the weld fasion boundary. Lamellar iﬁar?ﬂg aceurs at
- ceriain critical Joints asﬂaf}y ﬁitﬁfﬁ Targe wolded structures
invelving a high degree of stiffaess and rsssraiﬁt, Rastraint ﬂaj
be defined as 2 restriction of the movemant of ihe various joing
componos rs f%at %atzé uaﬁﬁa??} occur as 3 resylt of expansion end”
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"S%ﬁce’siﬁi?d§ %aém?iais aid uesiﬂﬂs hava heem used on other aacl&ar‘ .
piants, the concerns raised on the supports for the Norzh Anna plant may 7
be anplicable for other o pﬂrd*iaq R plants. It.is therefore necessary

£ reassess fb@ fracture toughness and potential for lamellar tearing of
the steam gene srator &%é“rﬂdﬂiﬂ? ﬁ%ﬁ?arf gﬁmﬁ SL?&a*ﬁ wa*ﬂriass qu al)
og@ratﬁag PRR. piant T v S

ﬁ@ Wil requ;ve C%ft@?ﬁ iﬂfﬁrmaxiﬂﬁ %u ﬁ&é@ thc ﬁﬂsesséﬁy reassessment of.

he steam generator and reactor goglant pump suppert materials for your
p gnt; thersfore, p?e se-provide the following 3ﬁfﬂrﬂﬁf10ﬁ wztniﬁ a?ht?
{60} @ay after rdce 3? of" thxs 3ctt&r~

“?,'_?ravzde aﬂgtag@rinu Qr&wsng« of | :% steam generator and reactor
. cocliant pump supports sufficient to show the geometry of all prfnsipal
-ai@ﬁﬂn?s., ?rgvxu@ 2 31atfnﬁ 3? mﬂayr1ats of aaas?ruc“igﬁ.

Za Sp&” ?v tﬁe e taileﬁ da“i”ﬁ 1aads ésvﬁ in *nu 4ﬁaiva§o and da;zqﬁ of

.- the supporis. For sach ;ﬁad%ﬁﬂ caaf??tan {normal, upsat, emérgency and
 faulted), srovide the caloulated maximum stress in each srincipal.ele-
- ment ef'i?e sa;portA&ys*mm &ﬁﬁ thﬁ forraspoui1ag aliaﬁabig strassas.

3. Bescribe how all héau ﬁ%Cﬁ1@ﬁ irteraecranq ﬁemher ve?dmrrts were

- designed to minfmize restraiﬂi and lamallar tearing, Swecify the
actual section thicknesses in the structure and srovide deails of
typical joint designs. State the msxioum design stress used for the
'thraugﬁ~tkfcﬂngss dir@*iéan of piatfg ané olgﬁeﬂts sf r&iiﬂd ﬁaaen, g

é,”'aﬁacify the msﬁtm 53 aaereging 5perafmre far the skpaerxs and .
. deseride the éxtent xa which &&&&ffél temperatures have been measured
at yaric&* f@?ﬁﬁS on ze supports during t“e epers tion of the p}ant.

5. sgecvfg i) gﬁe_mat&rwais used in the se;s@rts aned the thent 2
which mil] certificate data are availsble. Describe any snnp?&mept*l
requirements such as neiting practice, toughness tests and Ehrough-
thickness tests spegifieds  Provide the resa? s of all tests *ba% mag
better dgefine aﬁs ?”ﬁﬂ*P*lﬂa af the ﬂatarza7a used,

6. uescrxse ?he wm?diag ﬂ?ﬁ&&ﬁh?@a and any special welding srﬁc&ss

- Gﬂiraﬁéﬁzs that were specifiad to minismize residual stress; weld
awé neat affected zome GW&cgina and lameliar tearing of the E&S@
wetal,
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7e Eﬁscribﬁ ali “4C§95u%9ns aré %cr-éastructwvv tasts thar T @ari@?@eé*
~ on the supporis during their fabrication and jnstallation, as well as
‘any additional ?ﬁspectione that wore ﬁ@rfsrmna 45r3ﬁu the 1ife of the

tac§11ty B A

- In adéft o 1o the iuf@bgs*1aa PQGUESbﬁﬁ 3&3*&, piease provide your uﬁﬁ_
. evaluation of the fracturs boug%ngss of. the steam gonerdtor and reattor
" coolant oump support waterials for yvo ar'y?an Slegse infora us within
Libirey (39) davs after recelint of ?wia ietter of your: schedule for oro-
vi§1rﬁ ys with your svaluation. This generic request was approved by
GAD, . B-180228 (RO0T72), clearance expires July 31, 1980.. Approval was
Gi?“ﬁ undar g blanket ¢ i garance . 5p&n;f€c Ty for identified generic
prah?sﬁs. . , ' L

ol SN oo . sinearely,

\' Sciwencer, Chief
Operating. 9£a£$ rs Brapch §1
ﬁ‘viawaa af &gera?iﬁq Aesctors
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Duke Power Company

ATTN: Mr. William O. Parker, Jdr.
Vice President :
Steam Production

Post Office Box 2178

422 South Church Street

Charlotte, North Carolina 28242

Gentlemen:

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

During the course of the Ticensing action for North Anna Power Station
Unit Nos. 1 and 2, a 7umber 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 ASTH 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. 1In 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 coolant system oressurization to levels above 1000 psig. Auxil-
iary 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 lies within the parent plate, often outside the : _
transformed (visible) heat-affected zone (HAZ) and is generally.- -
parallel to the weld-fusion boundary. ‘Lamellar tearingoccurs at ...
certain Critical joints usually within large welded structures. .
invo]ving_a‘highrdegree 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.
("Lamellar Tearing in Welded Steel Fabrication", The Kelding
Institute). ‘ S ' . -
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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 Tisting 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 Tamellar tearing. Specify the
actual section thicknesses in tne structure and provide detajls of
typical joint designs. State the maximum design stress used for the
through-thickness direction of plates and elements of rolled shapes.

4, Speéify 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 proverties 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. . N LT > >




Duke Power Company -3 - 0CT 4 177

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. ~

Sincerely,

@ , //’%’/ #Cy

A. Séhwencer, Chief
Operating Reactors Branch #1
Division of Operating Reactors

€c: See next page
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cc:

Mr. William L. Porter

Duke Power Company

P. 0. Box 2178

422 South Church Street
Charlotte, North Carolina 28242

J. Michael McGarry, 111, Esquire
DeBevoise & Liberman

700 Shoreham Building

806-15th Street, NW.,
Washington, D.C. 20005

Oconee Public Library
201 South Spring Street
Walhalla, South Carolina 2969]

0CT 4

1977




