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" 1. .SUMMARY .
Informatzon concernzng aspects of the fracture-toughness deszgn of the

steam generator (S/G) ‘and reactor coolant pump (RCP) supports for the Salem

Nuclear Power Statlon Unit l was submltted to. The Dzrector of Nuclear Reactor )

" Regulation by the Publlc Serv1ce Electrzc and Gas Company (PSE&G) by letter

.'dated Dec. 30 1977. Thls 1nformatxon was rev1ewed at the Franklzn Research N

Center (FRC) and evaluated in accordance with ‘the criterla of the Nuclear

-Regulatory Commission- (NRC) as set forth in NUREG 0577-Draft (henceforth
..referred to simply as NUREG 0577)

' The 1nformatlon had. prev1ously been rev1ewed as part of the. preparatxon of'

-NUREG 0577, and Salem Unit 1 had been’ as51gned a Group I11 (relat;vely best)

plant ranklng for fracture -toughness- of 'S/G and RCP supports. Th;s ranking

_was regarded as tentatlve.» Subsequently, the NRC requested FRC to. conduct an

1ndependent rev;ew przor to fxnallzlng the ranking. E

FRC s rev1ew was conflned to fracture-toughness 1ssues in supports above

’the embedment.» The rev1ew was conducted 1n accordance w1th NRC crzterxa and

to a procedure standardlzed for the several lzcensees whose support des1gns

were. revzewed at FRC.

As a result’ of its review, FRC confzrmed that the Group 111 plant rank1ng
ass;gned to Salem Nuclear Power Statzon Unlt 1l for fracture toughness of S/G
and RCP supports is Justlflable.

2.” INTRODUCTION
This report provides, a'technical>evaluation of information supplied'by'

PSE&G with. its letter of Dec. 30, 1977, to The Director: of Nuclear Reactor

Regulatzon.‘ The 1nformatzon concerns the fracture-toughness design ‘of supports'

for the S/Gs and RCPs for Salem Unit 1. The objectxve of the evaluatlon'zs to

rank’ the des1gn for fracture-toughness integrity on a relatzve 'scale in accor- .

dance with the grouping scheme_and criteria established in NUREG 0577..

ﬂﬂﬂﬁ Frankhn Research Center
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3. BACKGROUND
During the course of the Nﬁc'licensing review for”two'pressurized water

reactors (PWR) , North Anna Unzts 1 and 2, questrons were ralsed regard1ng the

fracture-toughness adequacy of certarn members of the S/G and RCP supports.,

" The potentzal for lamellar tear;ng 1n some support members was. also questloned,

The staff's concern in the ‘North Anna licensing process was that perhaps f

' not "enough attentlon had been g1ven to the selection of materzals for, and

fabrication of, the S/G and . RCP supports.'

Fracture toughness of a mater1al 1s a measure of 1ts capabzl;ty to absorb

energy wzthout failure or damage.. Generally, a mater1al is cons1dered ‘tough'

' when, under stated conditlons of stress and temperature, the mater1a1 can

withstand loadlng to. 1ts desrgn 11m1t in the presence of flaws. Toughness'

also 1mp11es that, under certaln cond;t;ons, the materxal has the capabzlity

- to arrest the growth of a flaw.' A lack of adequate toughness (accompan;ed by

the comblnatzon of low operatzng temperature, presence of flaws, and nonredun-

‘dancy of cr1t1ca1 support members) could result in faxlure of the support uy”"

: structure under postulated acc;dent cond;trons, specrfzcally a loss-of-coolant .

accldent (LOCA) and safe shutdown earthquake (SSE).v

‘To address fracture-toughness c0ncerns at the North Anna faczlzty, the
11censee undertook tests not or1g1nally SPQleled and not zncluded in the

relevant ASTM specifications. These tests 1nd1cated that material used ‘in

vcertafn support members had relat;vely poor fracture toughness at B0°F metalp~;,,i

temperature.

In th1s case the l1censee agreed to razse (by anczllary electrxcal heat)

" the: temperature of ‘the S/G support beams 1n questxon to a mzn;mum of 225°F

every- t1me, throughout the life of the plant, that the reactor coolant system

(RCS) is pressurized above 1, 000 ps1g., The. NRC staff found thzs to be- an .

' acceptable resolutron.

Because similar materlals and deslgns were used in other plants and be-

cause similar problems were therefore posslble, thzs matter was incorporated

into the NRC Program for,Resolutzon of-Generxc Issues as "Generic Technxcal_ 5
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,'.Act1v1ty A--lz, Potentxal for Low Fracture Toughness and Lamellar Tearzng on
hfPWR Steam Generator and Reactor Coolant Pump Supports. s S

Slnce the orlglnal lzcens;ng actzon (North Anna Unzts 1 and 2) 1nvolved

. only the S/G and RCP supports of PWRs, the staff's 1n1t1a1 efforts were. dl-f'ﬁ

rected toward examlnatlon of the correspondlng supports at other PWR faczll-',

t1es. However, the staff has kept 1n mind the possxbllzty of expandzng 1ts

."revlew to 1nclude other support structures in PWR plants and support struc- T

tures in b01l1ng water reactor (BWR) plants.,‘.

- The 1ntegr1ty of support embedments was not questloned durlng the North

_Anna l1censzng actzon- consequently, empha51s was placed on resolv;ng the most.""':
‘:1mmed1ate generxc 1ssue--whether or not problems szm1lar to those uncovered ‘at
North Anna exzst at other faczl;t;es. It was the- staff ] Judgment that rnclu—f o
'51on of an evaluatzon of support embedments 1n the 1n1t1al rev1ew would requzre:;p
':ldetalled, plant-spec1f1c 1nvestlgatlons that were beyond the scope of the pre—‘f
'»flzmznary, overall generxc rev1ew.£ Such con51derat10ns were deemed more sulted,,

1ﬂto a subsequent phase when more detalled 1nvest1gatlons of 1nd1v1dual plants Q?.

Requests for. 1nformatlon ‘vere sent to’ licensees in late 1977; responses ' -

‘to- these requests were recelved durlng 1978.

Sandza Laborator;es in Albuquerque, New Mexzco, was’ retazned to assrst the SRR
‘tstaff 1n the rev1ew and analyszs of the: 1nformatlon recelved from l1censees and‘

'appl1cants. Based ‘on analyszs of thzs 1nformatlon, the technlcal studles per-~3;"’

formed by Sandla Laborator1es, and rev1ew of “the 1ssues by the NRC. staff, the

. NRC developed an NRC staff technzcal pos;tlon on these 1ssues, whzch xs pre--ﬂ

'sented in NUREG 0577, 'Potentzal for Low Fracture Toughness and Lamellar Tear-

'3 In: addltlon, NUREG 0577 establlshes cr1ter1a for evaluatlon of the

3f};fracture-toughness adequacy of S/G and RCP supports. NUREG 0577 also . applzes '

certazn of these cr1ter1a to the support structures of a number of PWR plants

- to achleve plant grouplngs accordlng to the relatlve fracture—toughness 1nte-.';

"grzty of these supports.'

: .
HE’ I Franklin Research Center
A Division of The Franidin institute
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.'4 l FRACTURE-TOUGHNESS GROUPING OF MATERIALS USED IN SUPPORT CONSTRUCTION

r.

TERQC$2$7‘1§gr(§e;;Ei,..'7.-

The plant ratings are:

& Group I (lowest) _
e Group II (1ntermed1ate)”vﬁ
* . e Group III (hlghest)

During - the generlc study,'a number of PWR plants were rev;ewed for .the -
fracture-toughness adequacy of the1r RCP and S/G des;gns.. ‘AS a result of
these rev1ews, each plant was asszgned a tentat;ve plant rankrng of ezther . “f§<-“’ =

Group I, II, or III.,

. Several Plants, Salem Un1t 1 among them, were tentatzvely ranked Group
III._ In the append;x to NUREG 0577 prepared by Sandza Laborator1es,lwho N
- initially establrshed the rankxngs whrch subsequently received NRC staff
'endorsement, the sxgnlfzcance of the. Group 111 ranklng is descr;bed as:

;"cons;dered to be as good as careful, reasonable engrneerlng practlce a

can produce.

However, before fznalzz1ng the tentatlve Group III ranklngs, the NRC

“Z~requested 'FRC to conduct an 1ndependent revzew of the Group III plants (1n .
:‘vconjunctlon w1th 51m11ar FRC task asslgnments to revxew the. fracture-toughneSS-.J-u o
l'adequacy of - correspondlng supports in certaln other plants) and to prepare a

’_'Techn1cal Evaluatzon Report for each plant, present1ng the rev;ew flndzngs.

The technlcal evaluatlon reported herein appl;es the cr1ter1a of NUREG o

'_0577 to the S5/G and RCP supports for Salem Un1t 1 to prov1de an ‘assessment of

'.the fracture-toughness adequacy of these supports leadzng to’ a plant rank;ng.'

4 cnrrssmfap_susn IN THE svhr;uAnon'_ =

4.1. 1 Cr1terlon i'

"Table 4.6, Materzal Groups, of Append1x c to NUREG 0577 groups materials .

according to ‘their relatlve fracture toughness: as-“

o Group-I_(poorest)
e Group II (intermediate)
e Group IIl (best)

il

UHL Franklin-Research Center
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4.1.2 1Interpretation

1f no;suppleméntary requirements were called out in the material specifi-
cation aimed at procuring a product with fractgré-toughness'properties supe-
rior to those routinely supplied. under the material specification, then the

material was grouped in accordance with Table 4.6.

If additional requirements aimed at procuring a product with superior
fracture-toughness properties were specified, consideration was given to cred-’

iting this specific material order with an improved material-group rating.

4.2 PLANT GROUPING FOR FRACTURE-TOUGHNESS RANKING OF S/G AND RCP SUPPORT
STRUCTURES . | . :
4.2.1 criterion
Plants are classified on the basis of the construction materials used in..
the subports after giving consideration to the importance of their location
and function within the structure, and their consequent importance to support-

structure integrity. (Refer to pages 5 and 6 of NUREG 0577, Part I.)

- 4.2.2 Interpretation

Plants were assigned a plant-group ranking identical to the material-group
ranking of the least fracture-tough material used in the construction, provided

this'usage is important to éupport integrity;

4.3 CRITERIA FOR FRACTURE-TOUGHNESS ADEQUACY OF S/G AND RCP.SUPPORTS

It is the clear intent of NUREG 0577 that licensees demonstrate the
ffacture-toughneéé adequacy of the S/G and RCP suppofts or that they take

appropriate corrective measures to assure their fracture-toughness integrity.

- NUREG 0577 provides guidance for such demonstrations.

4.3.1 NDT Criteria for Screening

30°F
NDT + 1.30 +{ or < Tsupports(.r)
60°F :
-5-

nn .
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" where:”

':ifo 'NDT is the mean nil- ductility'transition'temperature'appro- '
"' priate to the’ materlal as glven by Table 4 4 of Appendlx c
to NUREG 0577. . .

"f o o 1s the standard devxatxon for the data used €0 determzne
NDT as l1sted in mable 4 4.

. o- Tsu ports is the lowest metal temperature that the support'
' 'vmemger will ever experlence throughout the plant life when;
. ‘the plant is in an operational state. 1In the ‘absence of. .
- measured, plant-spec1f1c data, Tsupports is taken as 75°F.:' o

o The temperature term, 30°F or 60°F, is -an allowance for sec--:
~ tion size (30°F for th1n sect1ons and 60°F for thlck sec--;
) tlonS). . . . :

S 3 2 'Interpretatlon

If ev1dence 1s furnlshed by the licensee provxng that other values of NDT: B

‘supports - are actually val;d for the s/G or’ RCP supports and materx-'

;}als in the lxcensee [ plant,'such data may be used If acceptable alternatzve‘,gy'u

**!ev1dence is not avallable, the above-stzpulated values should be used,

'v14 3.3 Alternat1ve crlterla

. NUREG 0577 also recognlzed that fracture—toughness 1ntegrity is a complex.

matter 1nvolv1ng a number of 1nterrelated factors, most of whlch are plant

'spec1f1c.‘ Consequently, demonstrat1on of compliance with the screening crlte-,'
r1a is but one means of prov1d1ng satzsfactory assurance. of fracture-toughness'

. adequacy.

NUREG 0577 not only recognzzes that other means of show;ng compllance wzth:
:ithe 1ntent of NUREG 0577 are possxble, but also offers exten51ve guldance re-

) tlatzng to - several approaches by which such a demonstratlon may -be ach1eved
v'Because of the plant-specxflc character that such demonstratLOns must take.

NUREG 0577 does not restrlct the lzcensees to. any szngle approach but, 1nstead,t

encourages each llcensee to review the fracture-toughness adequacy of h;s S/G .

. and RCP supports and submit- evidence of hzs f1nd1ngs.

T -6-
n{]ﬂa Franklm Research Center
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:.staff-s request—for-znformatlon letter (1n generzc form) may be found in NUREG
‘0577. Append1x B. ’ : R .
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5. ‘TECHNICAL EVALUATION

The 1nformatzon furnlshed to the NRC regardlng the fracture toughness of,

-'ﬁ'_and the potent1a1 for lamellar tearlng 1n, S/G and RCP supports at Salem Unzt 1~'

was rev1ewed at FRC. Thls 1nformatzon was supplzed 1n response to the NRC

Aﬂ,staff‘s generrc letter to PWR lzcensees concernlng these lSSUeSu A copy of the‘_w

Only fracture toughness 1ssues were addressed 1n the FRC rev1ew the review,

: fprocedure 1s descr1bed below._

“.5 l REVIEW PROCEDURE AND IMPLEMENTATION OF NRC CRITERIA

The drawrngs and 1nformatlon submitted were f;rst examlned to become

f' fam111ar with the structural deslgn, materlal selectron, and constructron
o practlces.u Key 1tems from thzs 1nformatzon were condensed to tabular form ‘and f"
'_are presented in Table 5 1.° ' ' : ' '

- In accordance w1th a rev1ew procedure standardrzed for the lzcensees

"ﬂwhose plants were evaluated at FRC, the f;rst step was “to compxle a list of .
,’materzals used in all members s1gn1f1cant to the structural 1ntegr1ty of the Sl
. 8/G. and RCP supports.' The lzsted materrals were taken from those reported in

i;the response to Item 1 of the NRC' s request for 1nformatlon, supplemented by a

_survey of the support drawlngs for add;tzonal materlals whrch nght be 1nd1-7

-cated there.'

Tb each ‘of the materzals so 1dent1f1ed, two cr1ter1a tests were applzed-L

%'fpl;,'The NDT cr1ter1a for screenzng (paragraph 4 , 3. l of th1s .
- J'report).;(, ol . . .

2.7 ‘The. material group ranklng in accordance w1th the .
procedures of Section 4. l.

' For plants whzch used them, materlals w1th an ass1gned Group I or. Group I3

. fracture-toughness ratrng were further categorlzed as thlck or th1n by us;ng_
g ,the formula shown on the followrng page to determrne the sectron thzckness.

dabove whzch brrttle (plazn strazn) behavior may be antlczpated under dynamxc

load. .
.'-7_
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UTlLlTY

Publxc Servxce Electr\c & Gna

HATERIALS

.:TYPE

" Construction Materiale:

A-36 .
a-441 ‘
AISI 4140
AISI 4640

Bolting Materials:

A-194 GR 2
A-325

A-490
Vascomax 300
Caavac 200

Welding Materials:

- E7016, 17,
F71-EL12

* FABMICATION

" WELDLNG
PROCESS

‘Manual Metal Avc

Flux Cored
Submerged Arc |
"DESIGN’

" TYPE OF
" SUPPOKT

VSplce Frame -

18, E70-T1,T2"

HILL CERTS. ° -
AVAILABLE

‘Yesi

U WELDING
: -PROCEDURE
‘AWS D2.0

- with _preheat

dependent. on
© thickness™

' 'CODE USED

TABLE 5 l

COHPONENT SUPPORT SUHHARY K

PLANT: ;SALEH ;
“msss it T < UAE]
Hel;ingﬁouce " PJS.E.8G.
HEAT . .. NDE:ON .
" TREATHENT " MATERIAL

-Silicon Killed
+Normilized
A-4Gl -

AISL 8140 H.T.
_to 77 ksi. Yield
AIST 4640 Annealed -
+cold drawn to ’

97 ksi. win. Y.P.

POST-WELDING AN
TREATHENT -~ = -

LOADING CONDITIONS

DL + TL - normal .
OBE - upaet

DL + TL

DL + TL 4
DL + TL + PR - -emergency.
DL ¢+ TL ¢ DBE - faulted =~ .- .-
4 PR + DBE - fuu}teﬁ N

" FRACTURE

TOUGHNESS |

TEST N

A~36 not. in tension .
- CVW on A-44t
(20 ft-1b @20°F)

“- TEARING .- '/

*  SUPPORT .SUPPLIER .

“MAX[HUH ALLOHABL! DESIGN STRESS

HEHBRANE,, & - TIIROUG"
BENDING (NORMAL) THICKNESS
. Normat: . Max. Thru.
ATSC Allowablen Thickness .
" Upset: -~ Stress = .
1.33xAISC Allov- 19.23 kei
ables. - . ..
Emergency' )
0.9Ss
Faulteg
1,0 S’u
"METHODS USED TO': . NDE'AND .=
- PREVENT LAMELLAR "INSPECT[QNS.l
. .PERFORMED

‘nnxnxnun TEHPERATURE oF supponr

0°F (Minluum operating temper.turp _»:_
'Vin containment buildlng) :

©HM.P. at.& weld depth .-
. UT where possible -

P




.metallurglst, respectlvely..v
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’The'critical—thicknesszls giVenfby;'p;_"
R KID 2
L te - 2.5 [—] .

© where: - -

°yD 1s the dynamlc yzeld strength of the steel.'

:KID is the nomlnal, minimum assured fracture
toughness of the steel in accordance with values.f
J;supplled by NURvG 0577.;.'

‘tc is the. ‘eritical. thlckness.i in members thlcker

than te, brlttle (1 e., plane straln) behav1or may'be
N expected : :

L A 51m11ar categorlzatlon for Group III mater1als was not deemed necessary;

:i‘for purposes of the revxew, because such materzals are sanctloned for thzck-

. sectzon use by v1rtue of the;r group ratlng.

structural drawlngs were then examlned for.

l.:fall structurally slgnzflcant uses of Group 1
- _materxals..g___ . .

2. All structurally 51gn1f1cant uses of Group 11 o
: mater;als in- thlck sectlons. . ' )

3.gfstructurally s1gn1f1cant applxcatxons of

. materials known to be sensitive to stress .
“'corrosion cracking or other special fallure

.. mechanisms which might make them: prone to
br1ttle behavzor._ '

The c1rcumstances assoclated w1th such usage were then exam1ned

vconszderatlon was glven to factors such ‘as:  direction of loadzngs (always
”'compres51ve or sometlmes ten51le), stress levels in-the member as 1nd1cated in
‘the 11censee s response, the presence of. stress ralsers in member geometrles,'

o redundancy of load paths, and the llke. Appl1cat1ons Judged ‘to be of . problem— o

at1c fracture toughness were 1dent1f1ed for more detalled evaluatlon at’ a S

future date.

In add1t1on, 1nformatzon furnzshed on weldlng and materlal spec1f1catlons'

was. examzned for fracture-toughness 1mp11cat10ns by a weldlng engineer and a
-9

u[iﬂ Franklin Research Center -
. ADivisiondebe anid}in‘ltmu_ '
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'x;s 2 EXTENT 'OF FRC REVIEW

J.f,port structures other than these.

LS, 3 REVIEW FINDINGS

",5 3 1 Use of Group 1 Mater:als in Appllcatzons Important to Structural

hloads..

. -

. _Tsa-csisyfleé (Rey.ti)f5;if:j~'

v, As a result of the revzew f1nd1ngs and 1n accordance wzth the criteria

'Q procedure descrlbed 1n Sectlon ‘4. 2 of thzs report, a tentative plant rankzng

Vfor fracture—toughness adequacy of S/G and RCP supports was asszgned.‘i;:f

_ FRC s evaluatlons were restrzcted to assessments of the fracture toughness
: of supports foL steam generators and reactor coolant pumps.u Assessment of the'
. fracture-toughness adequacy of supports for the other oomponents and of the R

"embedment was- not 1nc1uded in- the scope of FRC s work asszgnment and was. not

znvestlgated.»

l The upper reglon of the steam generators 1s also constralned agalnst

‘1ateral dlsplacement by add1tlonal structure.' Drawzngs showzng this’ structure
o and 1ts materlals of construct1on were not prov1ded 1n ‘the mater1al furnlshed

',ﬂ.for rev1ew.; FRC s, evaluatlons are therefore based upon the rev1ew of all sup-

Integrlty of Supports

- None found. W'“

-5 3. 2 Thlck Section Use of Group II Materzals in Applzcatlons Important to i

Structural Integrlty

None found.

.5. 3 3 Thzn Sect1on Use of Group 11 Mater1als in Applzcatzons Important to ”'- :

f Structural Integrzty

' Occaszonal use of AST™ A-36 steel was found in the Salem support .

’ structures, but only in applzcatzons which clearly pose no fracture-toughness
".problems. Use in pr1nc1pal elements of the- structure was not- found and, in:

: the only appllcatzons 1ndent1f1ed, the A-36 steel was not subject to tensile

-20- .
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B \" S 3 4 Use of Materxals Classlfred Group III by NUREG 0577, Upon Condztxon

. Major structural members of- both the S/G and RCP supports are constructed 5'5'9‘
‘,fof ASTM A-44l, a hlgh-strength 1ow-alloy steel.' Th1s steel, as routlnely ';l _
furnlshed from the mlll, 1s ranked Group Il by NUREG 0577. Here however, the ;:}“
steel was ordered s;lzcon-krlled, normalzzed, and subject to supplementary re-';'li
. qurrements for Charpy V-Notch testlng. These requirements were added to as- -
g}.sure a mlll product of enhanced fracture toughness. When A—44l zs ordered to

ff such requlrements, the steel is deemed to merlt a Group III ranklng.

Camavac 200, an. 18% n1ckel maragzng steel, is speczfzed for hinge p;n use,

in the . RCP support structure.v Camavac 200 is a materzal known to be suscepti-_:'

-~ ble to stress corroszon crack;ng.' Because of thzs, it lS class:fzed as a

'Group I materzal by NUREG 0577 when ‘no restr1ctzon 1s placed upon its use. In

the hxnge pin applzcat;on, however, the pzns are not subjected to tens1le loads

"and must only sustazn shear  (and possxbly bendzng) loads upon occasxon._ Under.f

these c;rcumstances the pins are not cons1dered to ‘Present a fracture-toughnessﬂ

‘problem and thus, 1n this applzcatlon, the steel may be cons1dered eguzvalent

r.to a. Group III steel.v

COrrespondzng hrnge p1ns in the S/G generator support structure are 8 l/2 a

'1nch d1ameter. Here AISI 4640, annealed and cold drawn to 97 ksi m1n1mum yieldf =

strength, 1s spec1f1ed as a replacement steel for a Vascomax steel orlglnally
speczfred. In thzs applzcatron the AISI 4640 steel is not in tenszon but may

become occasionally loaded in shear (w;th some superxmposed bendzng). Althoughi.,"

not class;fied by NUREG 0577, AISI 4640 steel, can in thxs applxcatzon be con-
szdered equ1valent to a Group III steel, 1n FRC's Judgement. ' '

Although vascomax 200 is not spec1fically class;fied in NUREG 0577, Vas-

”I; comax 300 1s.; Because thxs grade is also sens;t;ve to stress corrosion crack- fh"

Krzng when used in hum1d atmospheres and subjected to szgnxfrcant stress, NUR361

0577 class1f1es it as a Group I materzal for unrestr1cted use in S/G and RCP

A‘supports..'

Vascomax 300 is used 1n Salem only for a4 1nch dlameter bolt wh1ch

‘provides hold-down capab111ty to. the RCP .under jet reactzons from certazn

_ postulated pipe ruptures. . In all- other c1rcumstances, this bolt remazns

Lo-11e
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:712?1”,f‘ o unstressed‘”'fhus, in this‘specific-application,“stress corrosion cracking'
';,_does not appear 11ke1y to present a problem, and the use of Vascomax 300 for

i ,Qj this bolt can be’ sanctioned.

'7§;‘[ _:"“{_‘5 3 5 Use of Materials Class;fied Group III by NUREG- 0577, Outright

All bolting and welding materials
R *f‘,_fjg,f CONCLUSION

:”:[',~';' L The desrgn and construction of supports for steam generators and reactor
_ N __coolant pumps at Salem Unit 1 has “been revzewed for fracture-toughness adequacy
g“l; S at the FRC.' ‘ ' ' ' '

4 Criteria for the suitability of materials and construction practzces for g
-;S/G and RCP supports were prov1ded by. ‘the NRC staff, as published 1n NUREG '
',0577- Draft., In the rev;ew, general criteria of NUREG 0577 ‘were speczfically

'111ii_“2'”';gapplied to 1nformation furnished by Public Serv1ce Electric and Gas Company .J;ff.*‘
Y A"3(PSE&G) concerning the supports 1n Salem Unit l.‘i' R 3 ’

"gg(f-: "‘;i The review was’ restricted to supports (above ‘the embedment) for steam
"'f“ ;."_"-i'generators ‘and reactor coolant pumps.‘ Conclusxons relating to them do not
. necessarily extend to the support des1gn of other components. '
AV[— . ‘_v "In the case:of.Salem Unit 1, FRC concludes that: . R ' ,l'
B U Engineering measures taken in support design, material selection,[v
L T -material speczfication, material acceptance testing. fabrication_ :
. | f.methods, and 1nspections prov1de reasonable evidence that the
S TR ;'T S steam generator support structures possess adequate fracture
' . B toughness to meet NRC criteria for a Group III rating.
. 2. Engineering measures taken 1n the des1gn and construction of the

'reactor coolant pump supports provzde 51m11ar ev1dence to qualify

,hthem for a. Group III rating also.

TR o ‘ -12-
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3. The Group III (relatlvely hngest) plant rat1ng for
fracture-toughness adequacy of supports a551gned to Salem Unlt 1

_in NUREG 0577-Draft is 3ust1f1able.
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