A

P o e Shae
;e 1 %

o2 TR

- " - - |
‘g7 / e ———
L.,_-étfi ae
——————— e e el
e
-
- e —————————————— -—-——-—1
Pt sm———————— - |

| SEn

- . w1 r
. S o L i M 1 93 DIC. 120 iuacatns Y o
Form WEPOMI XA b __f‘#f" -2 Keapunt
Nt e oo G A

e RATION, REVIEW, AND ATTROVAL

Voo o S wiiph PN I o el - - T -
ERFSNGIERGE TS 7 5 SR ST L PR SRE TSR T PLL RS S L N SRS

cC DSN De - Sh¥2 | Fie 3200

=1 — . - gEIer ARy ) RS 7
: : s a2 T it S
IRENE - o ac A Y el Ll o A N |
< Doty ot ol e ¥ Ny - Iy

o — e —

:




el
v

DC-5882 Rev 0
( Page2of 13

TABLE OF CONTENTS

Desgn Caboulation Cover Sheet 1
Table of Conterns 2
Purpose, Scope. Method, Assumpons. Results and Conctumsons 3

1o

o L4 5r3 'L.;“.."n. : 53
9 8 TEUART I WS R T PR

oy |
'y.‘*! 5 B a a4 '!'Mﬁ.*ﬁvww;qr-—w'~ -
A ‘

bl 2k



o

ELRIOCS

'mwa‘hnonutomﬂmmmddeuﬁumm

The parpose O
ukm«hmd(im(mw(llnbmdmomspedednnakm The wea of the

w.»MndmmSndwl‘-lO‘mbthml
WA.mm-mmumdmw

KorL

Sance the effect dt}c-cbplucanlouuxmawmoawwmmyubcﬂ
darage Mhercfone the scope of thus DC coners only the SUTUCTW A miegrry of Guder L2

METHOPD

| Cakuiate the maxsmum sheas force for Cneder G2 based on the Crane Whe=i Loading
Dragrum a3 shown 06 Drawing 6 721-2100

( shulaie average shear sIew for the compiete sechon and the damaged sechHion

L)

3 Fand the aliowabie shear siress of the web plate usng Tables 1-36 ared 2-36 of Ref
(AISC Manual of Steel Constructon, h Edvon)

4 Caiaulate ulumate abcar strength of webd plate for reference

¢ Jprwwe hoahing sIess of grder unce the Jamage location 18 far away from the m:d-span
of the gurder whsch produces the maumum bemding siress

Aﬁ(!'ﬂ[“(:\ﬁ
Nooe
RESULTS AND CONCLUSIONS

| Bending stress (maxumam a the bottom flange) &t the damaged Crss sechion INCTe25CS
oely 4 9% 111 inmgreficant unce the dzmage locaton s {2 pway from the garder
rad span whech produces the maumum hending siress

s Cheas gress wob plate at the damagand Cross secunn = 8 1lks

Aow abde sheas stress of the wed plate = 14 S ku OKX

1t 13 conchaded that Onrder G2 s strocturaly edequate after the damege due 10 the

Amy rerair o modification of Gnrder G2 1 not requared

paapeuied muskLe 1Ty it

4 R ¥ e - > i £ 5 ’! .
:,:l"’ r e PRAID dis SRy g
SITAG § LU S I TSRS RIS JI% 3 A ¥ .
: =

-

Rl T .
vk mendind b

» Y ‘!!“:M"m'r(.nyam, T
,‘-!-'):-"'f:‘ = ‘l:i L A AT
R TR S

L R R A

T T S R

hadnn L




i i T Hghe CLTT VA R AT 0 e =y 2 ¢
i S S s RS B Sl L TR A T VO i <23 s e s AL TRERE 1 e o S b L 8D T ol PG RS

Cheches G Sabmun & Sobn b W\'M&Wu',!h‘pﬂlm,hﬁnﬁu’\.
197! Léuon
DE(OM&("Y!I-N(DM G

DC 48T utied “Turtane House & Radwasis ma; Low a@r -
Note DO AT mxchudes the cnpaal dewgd caku’ mon of Geder Ge

-

.:-,ﬁ':‘.ﬂ'!‘ - "’"?.ﬂﬁ:;vltn’r.' % "'":""V"" ,". ” d
. e Vy . » 5 P R Rt
- Tt e sl St ;.t"_-?- ."'"‘—"u ""”“‘W‘"":v;' ‘ % :

-1l

‘4%

e )
Ve

AR

Lt mm-vmﬂ‘vvrp.‘pwwm-wmm s




{

ODc-$FFL

.l I

v

- '.4~"" 3

Unf ot o TB Orerhacd Creme
(ﬂf*J" ./'“ Wb ﬂ/ﬂ

o de/$S. 2

/hfa Cf

()-.bm?c.

Lo tt

Sec Froce Properfies of Girder G2t

( 4pp PWacdymrsrt A ot Rof. S)

) i,

]___"r" it
/'
Mg 23X
|
- . | "JFL
N v S
M LA
WET
.
R
ot L a0t
Ny " ——
Q,=7
=.J£x/°.

(A) @-np/ Ye &‘f")h

. 37 §1)+ 5

vi ,' "
el g - R

/11~ 74
K. e Hsy

An24x 3 420X, ECLlbCx 2o
2 724509665 = /PFS /0"

f],"/;;;} 2% 7050 Sov/ 6+ 6853257

= 37.57' ‘
2 §1L 29
,7,::. “2_5 72 0‘,5- 39 5‘7)

+-_\1§4‘I€2’495(37 §)- 720 )"
+ Lﬁi—’ (Jrf/i; 2.5- 33, w)‘

- 57.04 +04be/ 25635
= 747 8ye ’

-

3/17 iy = #Hae (huv. /4./#*4&[»#..-/’44:7 )
L8 (72-30.87- 3 )

(’{,a( 2 4‘{ Hre C. 6. Jeca 7,05,)

oy r—m %‘Q""‘"’JW""‘?’ ‘,..

-v‘_—\ !?‘& t‘ ' 'r»
PN AT
- A»......-..-lu

.d.-..

"“

3oA e S

PO PR

- r*w;«wmmn—m-——
W,

F o

3

3 - -
“‘,'v_)ﬁ"’%l‘,y ,’J:.m-_{‘-

NESERPROR O AL AR I et

;'A‘-i;u‘;-"r& -y A'

e

t
-




e

e
Oc-S8F2 L, I /-1~ 9ok
Ale. Hay

(8) Sgehon &/ Hhict Otntnd Preg
ﬂ‘:-. 7343“ rSe.Sx/o = /78.5 /r')“

Z=/7;5 é)lnf#ﬁx /.35 » 4.5 ¥ 35 75-/u2/.$j
w 00,70'
Te 3‘_179)." 770~ 4091)+ -‘L‘-%_‘ZJ'. so(¢0.9-141)"
- i(%_’)’-o Lés (40 902533 05)" ._'7/.;32.3
~s8(909...¢-s7)*
w &3/30+ J¢bie +26:70~ 3417
= /44193 ,é,“

S,= IA@,. Yer § ,;"(;70(. fic-fr"‘c b o F s ﬂu’]o)
[i‘a /)Oof-e’o?)f 6’2 $o 9 - 5)

= 25 é,o/ ' (47‘1( ’2:, of Ve CQ. /or.f-'ok,)
Sthess Conpar sis, :

S I‘q)ly'a,s “rs. ie o ﬁr e .';M‘/)Qh'un Since YWa
AWplien 7oads of Yo crape j,‘rJ;r Gra ret asm,foh)s

7Cb‘ o S/ = £/

—--.,-—- - — L

[

s
L1 / @I _ 264 A/ X /g7
> @y, G, u’afii?,;,//” =082 X 1.0

/

S Athbcetioy: D2
Gt gl om iy N D

= /lek§

d‘m/ 4 ' ¥ X
"J ji’lf s ("ﬁ;’j & /‘f - 9 ,’ ‘Q’{,‘[ / $ "-*:. ,'qA,'r/;f‘A*

< <, o ' “
- g V' T ap @ ﬁ/’a P8 7/" 4 "‘:7 o, YHe /o, a7 - //}tnl
4

& The 2 rtr w Lih froclace s e may ’)"/'7 .)7”:5
Teeaskplhce, of Shiar Mosss o eitrsd /n wa fof (vng /«J'

, ‘.rfv w-gr — "’"’TW{‘W"F’,{ -~ 3"‘? "VT ,,. “’_,,__,‘ -

) el
.&&Az’wt: ln'm...u...l'sm LAY Mm.-...:.s.. — .,Aa.r-, -...46« a




X" ‘;-’( 1*

/’71 6‘
M-StF2 wl T /3~ )%
Ke sy

Q= 20¥2.5x3).45+/4% /0% 3/ Y= 19925 w*

7(:':/.: 0 x /)&1,5' = {¥#3 X8L
/6%y 3 Xx /.8

Stferer yu.,'..]/ Qg 32x72:34 =u7' Sen 130"
e war 3 ¢
%= 0. - gés
% = /40/4 S = /.50
P Tate 7-36 bf Kol i (A.H wekds Vowsson 4ot Gc"’#a):
/:;_ — /‘/‘5- (54.
ﬁrh —rq/./o J'jé Gf’ﬂf / (/;N/b/l 760;{/6".0 7&)/-/ ‘:‘bl’,):

o = /% & K5,
T g L% 1d et Fre. s "ot n(‘l,'./-L ﬂr sk ,0/47.! £
B T8 4& Srmca »/Nwakle Sbosr SHess 15 e

54.»0( ,"f;" AO*‘ (“QS

T Y L R B P T TR § MY ST ‘mmwmmm

e

i e A Bk - L B S ST R e e
1L a0V ek “- .- 82 " ? ’:

L ATt e i SRR M e 03 BT SERCL N ¥ 11 o g
Ay 4 uwtm APPSO TS i TR TR T et NS J.J PSS E0 Ve w NS PN A N i e e



Di-Ep82 it 1

Mav. sheor #rq et Lochde, 8-@:

pe

i
Col ()
( Mﬂtq 3 C_’/ﬂb& lol/-tn/ /Jod,'»J /j,'. P by

¥ I iy /T’ff.f (é)v ‘e]a/-'c.!/ro)
/O:Q’i .

Crmag [d_u,/, f' L = 8¢ ¢

e Y9 4 ﬁy? ‘,%‘ x> 0.7

Kaz 2 2/.333+ A2 23 ) 4 1L
‘-}-:(.15517./11#0.,, - ]/‘,).,:,/.,q)
= $2% /8

- ~/6xe Y == 3F9. ¢ K

L/{_q:ni S~ gPidxeys 53¢ K rse 4 &o £ops

_Chrn Shpa, sz of ey

—— . —- e . b

bl £x)

3 4 / \ { o/ \ ¢ ¢
Ker . Shrer Sk;os / FF LhnTow Lcflen) f, o A5 -2, &
,’5“ * 5 1 - .
- 4 . ’
Shor ST21s &8 His Lorfou Locatiun £, Ya-a &
/t"l e urn ly i Z, 7

. - A — = o , L, )
Rt "“ul»»,‘) 7 L ;i.‘t‘—&-,‘.'é\f pLs f""' "'!ﬂw‘r.’:v " g i COTOR .
: < . dor ‘ . d St Y - e At - -~ - - - o

A TP STt SR e S e TS Sad Mol 2 4 ke =




/=72~ 14
Oc- s682 WL I ]

C

Ltimata Sheer S’If’f_v’l'{ of Ubk: it !
oy <b < ” '3
£ mera /e o Shedy of Qah Shrar gp/‘”‘L

' ' "{
mpplesd Sinca +4a a/ahwsj.g + 8 45 ra

$oa ﬂs’g C.u9 Of Kef | doa /‘,u fi]—ﬁ?offof.‘/
Cp = Ter "3 J.p.‘.-#”.
3

g

(A‘; = ASep *‘: uka, (’4: < ©, 8 E
Fa( (u}) g

= 40 /Z b":lu CV > 3-? E
%7“/ Ay ) i

{ o = (3ax13-34)A =] Syl g
£, 66.5 *
; 420 ?
’f{,=§‘?4*m); 65L& |
§

r ' R~ !

4 wo= f{:ff’,fc’{il = [ 8¢ 7 > e B Al CT F
56’ (Db.“/"s/; ;!

(. b - “.’-(."_.. /Z@ —_ [/, 22 %
v = 'E'Zr/“/ $b :

Ef’as *'\C ”‘“‘k‘/'lhj 0( %\“ F{Gﬁ w:” HLY &"(u’x T:r-
G "
(”llrﬁ""r (W 2 ‘ss'ac-i, w322 /.0

LL'T 09 - [.0 o ’t-cb =2 q?

’ 4 - !
{ Vir =z To Far = (g PAw= 36 Ltbtxl.o=/3&a Kip3
i = NG - ] —
f /5 \\
v !/ 3 0 {
. ‘ il " :’ 6‘1, ﬂ& : i
V1= ; - C,> = 0o 2 /AJ’ { r

R Y T e e b

ads A b e St & RSN e el AN v LI
.":s:wﬁ ,\'5{“;‘"‘7" i LT r\..A..% .:‘:!!’-1"«..%30&&?". ;

TS 3 A L R - g, 2% 0, A

.
i F KT faad T Y P ol e
SRR R A e s e b AR G e e




/7c /0
/o1 9%
Koe tsy

Tansisn -‘Z‘:Id G b ,
W{ . 6-;._”_ [}-¢
w

)
:0—-—~-C IILlf)
»’”‘“/“] »fl(zf‘r

Tt.unﬁol_ ‘P£(> *n-c-"& 5‘71(" f"ﬂu‘ 16
Kips

Ve = lx,«»(/,f. 1392+ © = (382
“The bex MaFire '»Qo* Gidev G = (I¢n ("/'3 f §
L&* i1 u/‘nuf!: Shoar 5ffl-7ﬂ 74'- 40 )’;c’h‘:c,

N, s rw/w/r*/ ontod areq 8

T - . K058
¢ “%'f'l/u—',7f“</3~“—/”7 F

-

Mar Shecr ,é’»ze n/cv(j Gohe @ - -‘-45‘0K< /5'?] .
o, K .

B ..E‘.,,. R — - - . — _—
S - ! i [~ E " ol A -

(9 "2 vﬂ;ﬂ-!’[ :-r-v'-r fo -Y-w" ET—
S 5 ,;Kf: . P - oA .vt"- o ik
o &

:..;_A--..‘. ,._*M@M.... 4.._.-.‘._‘51......, ....:....:r..:._ e DSBS X a..._..m-s.




( 'C#'vm&a'!fmlhtga (rare Waolkdown v}/#*/’f/
ﬂt /l-gq“aa ‘..&Aﬁ W Cramg mt ,«)““. w65 &\IQJ

wed r«f‘ﬁ Jama?. et an ipf.d’ #cn a

hsru.u nsuu'lz The iom.honoi R.L w wab and

£ dbads arc s Koon on the walkdoon deateh ‘

boued in T Aup,..,.-'*\ no  visved

4% have a

The Aa.-—m.%ui rea WS \
' l.n..dc eracks on the Suﬂgaccs.@oﬂa&ufad €0¢L/

\“- La»i"&“ 0‘ D
‘T\\ clL &uv %LAM &A n:* ﬂg seroe C.A.a o‘m,f o n'gs:,p(.
L4 w) -

’1\"\»(. u't 3&'&1 ."n‘.( \.':Suaf' i'\t?r‘ﬁcn {ﬂ!’\ of

kﬂt}l o
. ’ walk wou W d ast § '\'(‘t
( 4 weal  crosa W {M e eod wll 4 A na

gn.é .‘n\u‘i'urnf Aﬂnaf on tha \o(A' 2.«{3‘(
‘ ‘PNV C_A.*Q\ J,«r&( covue (oW t Colliwan N4

Ta adsn,
{ | : n ! A”“:' \.‘ Gas Tk ?‘*CJ
(numut ‘uv?l'{ t. The w880 ‘\»f ~~,‘\o.sjl (

G\fL( t Cze...y-u-« Gruechion MS, whacn were po;nfcé, dd na+
F\C")ﬂoﬂc’i Q‘_ +'?\(_

-~)

\\AHI}.—‘ ‘k\.&( ‘u\( \N{:ocf L\;A Ca“;:.‘.' Qr;&

(A—_,nalf;\&ﬁ fh{."( wWes [ ¥s)

‘ xc;gaf(cns CO'M’F«JC M H:'C-

A’ . ‘ C"\

Lusi10n Th m.lkhw ‘»CO'*’* - . : ‘
n(i'i -+ W .:Efof@e) by the c—pashc A’f‘* mation 95”56 Lw.ﬁl
s ‘*" F° ol ’ » ¢ ‘ wh :\i.-.h’ N A( be wsetad
o I‘

o |

~
-
{ ( b v { ‘
. . . ; ) 2 A0 pm (DL~
e was OCies AS ¢ 4 (G { L
?JLH Wi \‘,\ . 0 q:x ‘ e QabCed STTuL 2 00 »L Wl
k (1 ! M-(-‘r Y L= ine Cfl; i - N
‘C ’ : o y ¢, N ? L\d >B-4 hf’li-l“"*“ ""
) { (]
“ Fep * P‘:‘:" ar ‘~s°€,,.. .o..'.\d(,. o Calcuta » - 2
¥ Y -

A':-wgt;‘; \.l‘ ara 1 "‘ | SN tntt

B b at bR Bk STt 3 e R R e L LN e L S . S e o TR AN0% 7 T g
L s i i e N e T 2R i SEE TS SRS AS NN E o NI A S5C0 ) U PR S RS SO R SRR S SRR R SRR

l' s) L
nc“..:qkzn c; eray Cvcmﬂ f‘?ﬂ!;r dgrffa.’c
be L

g ) P €
‘ r $TH Lhm. >
(:\ ans dstecmrare Y l""-z

B T Tio 2 ot A
o SRS "‘,"”""T"‘.-:”‘L.',, “vav-:.'

— ——————— p— Y



BN 1' "11 g :‘

ﬂjc /2 =3

e

/*‘//nr/wlh T ~ i

Oe- $Fbaio. % T \/8]14

{
: Ig%& “ew?‘hoﬂ "’0“’ ‘,.

are 6¢¢JJ QO( cramne MVSe

" (nﬂd(.rc
9‘& {a* *\c crang q‘rJof cSaJcﬂusz as -5, he of
(-L't 'lrd Wh are '“"“") gl'\ﬁ ik‘uc“umg P.-f.f NYIWND ;'

{ : T2t 3 (MJ «s ,.
DJ'M‘ ‘I’N wdﬂt&wn, v P’

the crane fm?t Wweie Ne)
vt Al access ble .

!

B 0 - i cnai: LSS
Y v "',.4',,_;.‘ oy ;?. C P e Y l.“»-..i' - ”
,,"m o :B G o ¥ AR SR e TR I T
4 % “Q ’E ﬁ;p 3 "‘-:“1 "1‘3." P i oot B ey
3 .7" ‘ . A it ¢ R ey ' ]
&.m)....‘. B A .

s ¢40~K1 oo LN




- o m” ‘q ! l‘ ) 1 v . v ‘ E t,v_'* T
B . LTS & o SR L Lt B ! S, v ;
o 2l

s T a e T R R T e >
L OF SRISERENE G S S PR o A

o 20 G N . S
" A . s DAY E S 8
PRSP SR RN, S P SRR e e S TS S R



TECHNICAL SERVICE REQUEST COVER SHEET

E B
A) Title (Subject):

"B) System P15 Number(s) __ N30 00

[ ] Continuation Sheet

T4-27 [ 1 Continuation Sheet

LE_lteleﬂmcc MM)W TI-3¢B&

DT Description of Problem/Proposed Solution
—n € CONTINURTION SHEET

[ ] Continuation Sheet

E) Initiated By
Print Name _H. SAHINER Extension_ 61777
GmP/Orzmmm_ﬁ.E.eﬁ.lé.um PE uu_ﬁlzslﬁ_
L PART 2 CLASSIFICATION - rav 0 g s
A)QA Tevel [l 1 1) lM B) Seismic Category O Pip

W NonQ [J1_[11/1 {f{None Gm':p‘l llD [1D+ WKNA

D) 151 Component | E) EQ Component P) Technical Specification Component
[JYes B No [JYes | No []Yes No
G) Preliminary Evaluation H) Human Factors Applicability
MYe []No [JYes B No
I) Simulator Impact ) Training Impact K) Spare Parts Impact
[1Yes P No % []Yes D{No (] Yes P No
L) Required Action [] Equivalent Part Identification | Equivalent Part Installation
[ ] Type I Modification { ] Type I Modification
M TSR Modification [ ] Setpoint Change
[] Configuration Control [} Engineering Evaluation
[INA Work Request Number_QQ_QZ‘i‘tU{ 8‘1
B R0 . PART S: DISPOSITION % St s i i .
A) Prepared by /g Extension £ |71 7
Print_H. SAMINER Sign_Z/%. Date_§/25/74
T PANAT PART & PLANTM PROVAL/CLASSIFICATION

[]Approved-At-Risk  [] Approved/5 Year Plan| [ ] Approved for Estimate
[ ] Approved to Proceed [ ] Disapproved

Date Sign Date
g 7. DANA _PART & OSROAPPROVAL 7 0oH=ma
Print Sign Date

ARMS - INFORMATION MANAGEMENT

psn XCS 6 R Rev DECOM Related: []Yes 4 No m’&zq, Q4
DTC _{1TDTSR M TCTSR _ File ___1801.03 Recipient

Form FIP-CM101 ATT 11/1 082793



TSR DISPOSITION CONTINUATION SHEET

TSR-26565
Rev

Page 2 ol 38 20

PART 3: DISPOSITION

iption of P

Low pressure turbine bearing beams were inspected after the December 1993 turbine
accident. The overall bearing beam structures were found in good condition, with no visua!
distortion or warpage on the steel plates forming the large box beam sections. However,
there were cracks in four bearing beams, mainly between stiffener plates and T sections.
The locations and detailed descriptions of these findings are described in Sargent & Lundy
Report SLAM-028. (DECo File No. T1-3686)

This TSR is prepared for the repair of thes ok, ‘ th IS :
described in the disposition of this TSR, A of this is pfegafe ‘
Q\c \n;qrcra;tglmg;&m an{guva“\'on- NO AdU"\'cndfwcfk 8 '\QJJ in ‘“N. ') A

Disposttion” ———— . L e

This TSR modification is prepared for th i f i i . BS

d i i jle No. T1- ‘ (hionall telntorcement o s \owp I A
a5 Oesct in *his Reo A oz TSR -2£6565. _—

IS-E-—!—A! ificat /v . e S ——

Cracked filiet weld repair and cracked base metal repair will be performed as described in

this TSR-26565. For additional information not detailed in this TSR, follow Fermi Welding
Manual.

Apart from the repair of cracks, a weld design change will be made during the repair. This
weld design change will eliminate the wrap around welds between T section and 2 1/2" thick
rib plates. The walkdown data indicates that this weld was completed as a fillet weld and
indications point to this location as the starting point of the propagating cracks. This design
change will be repeated at four locations per bearing beam, in | total of 16 places. The

gvi/snd_q[gjmgs in this TSR, refleci these weld changes., unforccm«t P&kcs v Sed}l \A

A Yhis fepa.c process afe detnifed n Rev A ¢ W
2 T £

The repair steps are described for fillet weld cracks and base metal cracks.
Fillet weld cracks:

1) Crack Removal
o Remove the defects by air carbon arc gouging. The original joint gap or
interface should be exposed at the wrap around weld location.
o Verify complete crack removal by magnetic particle (MT) testing.

Form FIP-CM1-01 ATT 4 1/1 082783 File: 1801.03
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Page 30of 38 20
PART 3. DISPOSITION

Base Metal Cracks
1) Crack Removal:

Remove the cracks by grinding. Prepare a double V groove. See Attachment 4 -
Sketches, Figure 2, View A-A. If the other side of the base metal is not accessible,
such as the vertical plate nearest generator, the base metal should be ground out to &
single V-groove, similar to Figure 2 as described above. A ramp, or slope of 45°
maximum should be provided at the ends of cavity. If needed, a backing plate may
be used. The complete base metal crack removal shall be verified by magnetic
particle testing (MT)

Welding Instructions

These are applicable both for fillet weld and groove weld (base metal) repairs
Afier successful MT, preheat the weld area to 200° F minimum.

Use E7018 welding electrodes, Size 1/8" or /32" diameter. For fillet weld restoration/repair
maximum weld size per pass is 5/16". For base metal/groove welds, maximum 1/4" weld
deposit thickness. Reduce the number of weld passes and stay within the maximum weld
bead sizes to minimize the distortion and shrinkage stresses. Also balance these stresses by
performing weld passes altemately, from either sides of plates.

As a minimum, perform visual examination after each weld pass Perform MT after the final
pass. No linear indications to be present. Use Fermi Welding Manual for additional
information if not specified in this TSR.

Work Request 0002944456 was prepared to take samples for fracture s =

- -

"Forbeanng beam crack repairs work request 2484 is prepared. W"“‘(‘“‘C (Q‘K'T"‘?-
The following TSR pages include the details of each crack found, from DECo File No. T1-
3686, Attachments 1 through 4. These cracks shall be repaired as described in this TS

modification as fillet elue.g?ijm.bammmugmoveael ir, whi applicable/T
'cn'gf\cﬂ&{;\mf and Cover plakes will Be us as betofed,

Magnetic particle testing (MT) and visual inspections as described in this TSR Modification
are the only DCAT requirements. No linear indications are acceptable. (Ref. Fermi Welding
Manua!)

tnisqu:lh aénpl_eawr sent for exami ived- 1he wetalure,
edoluation ge efwi _\CM Cowsed Ea ak'i es5 duting Dex ?s',l‘i‘iS'a:{ylA
000

Form FIP-CM1-01 ATT 4 1/1 082763 File: 1801.03
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PART 3. DISPOSITION
Referonces.
1. Fermi Welding Manua!
2. DECo File No. T1-3686. Sargent & Lundy Report SLAM-028
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Resr, RHS Cracking across T flange weld and about 6° into web weld
1/8 and O/B sides

Front RHS Cracking across T flange weld and about 2" into web weld
1/8 side

Rear, LHS Cracking across T flange weld and about 1 1/2" into web
weld on O/B side and about 4" on 1/B side

Front, LHS Cracking across T flange weld and about 2 1/2" inte web
weld 1/B and O/B sides

NOTES

Rear = side toward generator (south)

front = north side

RHS = right hand side (east)

LHS = west

1/B = in-board (facing towards the center)

0/8 = away from center

CMED-058757
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TSR-2£565

Attachment 2 - Center Bearing Beams (#3 & #4 Pedestals)
(7 _
N
A. Pedestal #3 fo | /20
Lecation Fillet Weld Cracking Found
Rear, RHS Cracking across T flange weld and about 1° into web weld
on 1/8 side and about 2* on O/B side i
Front RHS Cracking a;;;ss T flange weld and about 3° 1ui§ web weld
on 1/B side and sbout 1" on O/B side
Rear, LMS Cracking across T flange weld and about 1 into web weld
on 1/B and about 4" on O/B side
Front, LHS Cracking across T flange weld and about 1* into web weld
both sides 1/B and O/B
B. Pedestal #4
Location Fillet Weld Cracking Found
Rear, RHS Cracking across T flange
Front, RHS Same as above
Rear, LHS Cracking across i flange weld and about 1" into web weld

Front, L¥S

CMED-058757

6: MECH\RPT\00033200.22

on 0/C side

Same as above
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Attachment 3 - Generator End Bearing Beam (#5 Pedestall  muf- A

Fb 12./51,
Lecation Weld and Base Meta) Cracking Found

Front, LHS Cracking across T flange fillet weld and about 3* into web
fi1let weld then branching into base metal of web for
about 8" on 1/B and O/B sides

Front RHS Cracking across T flange fillet weld and about 3* into web
£117et weld then branching into web base metal for about
10" on 1/B and O/B sides

Rear, LHS Cracking across T flange fillet weld and about 6" into web
£111et weld on 1/B and O/B sides

Rear, RHS Same as above
Vertical Plate In the southwest upper corner cracking about 2"
Nearest Generator at toe of weld branching inte plate base metal
k\fudjacent to the for about 2°
above item) ——— T —T T
, //\

\,

E ‘w‘t Crach or Busevuh and \.’()-A/ Rav A
T | et found w.ﬁn{?f \adi cadions:

'
N
S
. »r\\\—/““———,
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TESR-26565

Rev. 0
Page 14 of 38720
PRELIMINARY EVALUATION
Page 1012
PART 1: DESCRIPTION OF CHANGE (Preparer)
A) Document identification B) Revision if Approved C) PIS Number
TSR-26565 0 N300OO

D) Description of Change

Low pressure turbine bearing beams are repaired to re-establish their original structural strength. In
addition, a typical wrap around weld is eliminated. This weld is believed to have been the starting
point of the existing cracks. The majority of the repairs are at the same detail location, four per

| bearing beam, with four bearing beams involved, for a total of 16 similar repairs. continued on

PART 2. PRELIMINARY EVALUATION (Prepares, Approver)

A) Review of Commitments
[X] No commitments
[] Commitments Exist (Identify in accordance with 6.1.4.5)

{] Commitments Met - none negated
] Commitments need changing - Describe and justify commitment changes on continuation sheet
] Safety Engineering and/or Nuciear Licensing have been contacted 10 make changes

B) Impact on License, Plans, or Programs [Check box(es) if no impact]

No No No
impact impact Impact
[X] Operating License X] Quality Assurance pq  Offsite Dose Caiculation
[X] Technical Specifications Program Manual (ODCM,)
(including Bases) X1 Radiologica!l Emergency (X] Process Control Program
[X] Enwonmental Protection Response Preparedness (PCP)
Plan Pian (RERP) P Inservice Inspection -
<] Core Operating Limits [X] Physical Security Plan Inservice Testing Program
Report (COLR) [X] Safeguards Contingency (1S1-18T)
[X] UFSAR Plen [X] Inservice Inspection -
[X] Fire Protection Program P  Security Personnel Training Non-Destructive
and Qualification Plan Examination (ISI-NDE)
[} Ucense Change Request (LCR) required
List LCR(S):

C) Effect on Environment
PG No effect on environment
[} Environment affected - contact Fermi Environmental Engineer and indicate resolution

D) Need for Safety Evaluation (check appropriate answer) Safety Evaluation No. (if required)
Yes No
{} PG 1. Isthisachangelo the facility, including assumptions, as described in the UFSAR?
{] Pg 2 Isthisachangetoa procedure, including assumplions, as described in the UFSAR?
{1 PQ 3 Doesthis change constitute 8 Special Test?
*  |f any answers are "yes" and the NRC Safety Evaluation Report is available, attach NRC Safety
Evaluation.
*  If any answers are "yes" and no NRC Safety Evaluation Report is available, initiate 8 Safety Evaluation.
* |f all answers are "no”, provi the}gasgjlo support that determination on @ continuation sheet.

&) Prepared by H. Sahi F) Approved b
(M_ dM}&ﬁs Date 6//7,

Form FIP-SR1-01 Ati 1 P1/1 051794 File: 0923.02



TSR-26565

Rev. 0 ,
Page 15 of 5720
PRELIMINARY EVALUATION CONTINUATION SHEET
Page 20of 2
A) Document identification B) Revision if Approved
TSR-26565 0

Part 1D) Description of Change (continued)

The eliminated wraparound welds will relieve stresses at locations where fillet welds from each sides
of the webs of T sections end. In addition, the fillet weld and base metal cracks will be ground,
prepared and reweided. The final configuration will be at least as strong as the original condition.
2D) Need for Safety Evaluation

1) Thie modification is not a change to the tacility The bearing beam weld details are not described
in the UFEAR. The structura! repairs performed do not impact the UFSAR or its assumptions.

2) This modification does not change ary procedure, including assumptions, as described in the
UFSAR.

3) No testing is impacted This change is mainly structural It does not constitute a Special Test.
As all the answers the above questions are negative, 8 Safety Evaluation is not required. The

subject TSR modification will repair and improve the bearing beam structure, which had been
impacted from the December 83 turbine accident

Form FIP-SR1-01 Att 2 P1/1 051794 File: 0923.02
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Project Wo. 9250-45
Page 2 of §

1. Intredwctien RRRS, s )
CaN Y :."'[ ” SRt
In December 1993. the Fermt turbine sustained damage ineTuding

loss of blades. A walkdown of the low pressure turbine bearing b ams

was requested by Wr. A. Alchalabi of Detroit fdison Conpany to ascess

any possible structura) damage. Also, possible explanations should be

provided.

" Walhdown Besylls

The walkdown was performed by Jim Louden on 04-18 and 04-19-94.

The walkdown contisted of visual examination of the four turbine
bearing beams each about 15 ft. high and almost 35 ft. long. There
was no distortion or warpage not;d on these large box beams. However,
there were a number of locations where cracking was found and these
are itemized in Attachments | to 3. A vertical plate in the #5
pedestal area adjacent to the generator foundation had a weld crack
that also branched off into the plate base metal (see Attachment 3,
Jast item). Al) other cracking was related to the fillet welds
joining the 2 1/2° thick support ribs to the T's which were about 3/4°

thick.

1.  Discussion s e

4 <?

After the Fermi turbine lost some blades the imbalance probably
resulted in high stress fatigue Ioad}ng:f“t‘bgﬁbe.aring beams at a2 rate
equivalent to its rotatfonal speed, rpa. '?t is possible that the
cause of the cracking was high stress-low cycle fatigue. sroit
Edfson Company should be able to determine 1f the cause ~* .racking is

CMED-058757 o gt
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&x

high stress-low cycle fatigue by csétf-*
metal and base meta) areas and sending thcl to a untallnrg\cll
laboratory with Scaniing Electron Nicroscope (SEN) oqulp-lnt o
perform a tracture surface examination.

1f it is confirmed that fatigue is the cause of cracking, an
explanation of why all (except one case) cracks occurred at the
support rib to T welds should be determined. These stiffeners are
centrally located under the turbine. Also, there is a thickness
transition from 2 1/2° to 3/4" (see Fig. 1 of Attachment 4) which
represents a stress riser. [t this joint was required Lo be designed
for fatigue, the 2 1/2° thick piece would have a 2.5 to | slope to
blend in with the fillet welds as shown by the dashed lines on Figure
| Another stress riser was present because the support rib to the
web of the T weld was wra.ped around the T flange edge to connect with
the 7 flange weld. It should be noted that all the fillet welds that
continued around the T flange edge were cracked the entire length.
The A¥S D1.1 "Structural Welding fode® states that "fillet welds
deposited on opposite sides of a cuumon plane of contact between two
parts shall be interrupted at a corner common to both welds.® ‘When
the Commentary to AWS D1.1 Code was introduced in the 1981 edition it
stated that testing has shown that connecting such welds will result

-

in lower fatigue strength, z §7
S0 paat - B » N
The support rib to T flange weld is shown by the drawings to be a
partial penetration groove weld beveled to a depth of 3/4% on the T
flange. Except for the #2 Pedestal, Rear, RHS and LHS where the welds
were “lush, the <upport rib surface extended beyond the T flange and

only fillet welds could be discerned.

CMED- 058757
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Materisls - The English Electric Ltd. drawings for the turbine
structurals show that the base metals used are either grade 40A or 434
per British Spec. (BS) 4380. The "Worldwide Guide to Equivalent

lrons & Steels.” 2nd Edition published by ASM Interrational gives
typ‘cal chemical compositions and tensile properties for both of these
graces. They are comparable to the ASTM A36 structural material
cosmonly used in the USA in terms of strength and weldability.
Tnerefore, an AWS AS.] classification £7018 electrode would be an
appropriate shielded meta) arc welding (SMAW) for repair welding.

Crack Removal The most efficient method for defect removal is air
carbon arc gouging. This method should be acceptable for removal of
wost of the fillet weld cracking found. Removal of any crack surfaces
for metallurgical examination should be by grinding and/or cutting
wheels. Magnetic particle (MT) or 1iquid penetrant (PT) testing
should be used to verify complete crack removal. The base meta)
cracked areas in the web of the T should be ground (or samples cut)
for the length of the crack so that the resulting cavity is a double
V-grove (f.e., each side of the wedb to a depth 1/2 thickness) with an
included angle of at least 60*. A ramp or slope of about 45° saximm
should be provided at the ends of the cavity (see Fig. 2, Attachment
4). The base metal crack in the plate abutting the go'Mntor
foundation wall should be ground out to a single V-groove
configuration with the angle and ramp as stated above. If the crack
goes thru-wall, consideration should be given to positioning a« backing
strip for the rejair weld provided there is sufficient space.
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A f
The fillet welds that wrapped 2
with the T flange welds should be resoved cntir‘ly The original

joint gap or interface should be exposed. This area must not be
re-welded (i.e., the wed fillet weld must not be connected with the

flange fillet weld).

Y= 4ing Instructions - Weld repair instructions for the excavated
cavities are as follows:

Preheat: Preheat the weld area to 200°F minimum.
flectrodes: E7018, 1/8" and/or 5/32" diameter
Maximum Weld Size per Pass:

Fillet Weld Restoration - 5/16°

Groove Welds - 1/4° weld deposit thickness

Reducing the number of weld passes while staying within the maximum
weld bead sizes given above should minimize the distortion and
shrinkage stresses. Also, to balance the weld shrinkage stresses
welding on the opposite side should be performed alternately whenever
possible (e.g., after a weld pass in an in-board side cavity the next
pass would be in the out-board side cavity).

lnspection - The root pass of each repaif weld should be visually
examined to verify that no cracks or fusion defects exist. I
recommend that the final weld surfaces of repairs be nhgnetic particle
or 1iquid penetrant inspected to verify that there are no 1inear
indicatfons. . g2

8 ‘ »

»
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Attachment 1 - Steam End Bearing Beaa (#2 Pedestal)
Lecatien __Fillet weld Cracking Found

a5 B v
Rear, RNS Cracking across T flange wald and about 6 “Into nb,éﬂd,i ,; S s
: s o AL A
/B and O/B sides, - W"’f‘fi 4 ;,,tj,‘:*. EIRIBE S
s ‘, T K e . . - 'S
Front RMS Cracking across T flange weld and about 2° into web wald
1/8 side Nl A R
Rear, LNS Cracking across T flange weld and about 1 1/2" into wd
weld on 0/8 side and about 4" on 1/B side
Front, LHS Cracking across T flange weld and about 2 172" into wed
weld 1/8 and O/B sides
MOTES
Rear = side toward generator (south)
Front « north side
RS = right hand side (east)
LS = west £ % A
_ CE X
I/B =« in-bozrd (facing towards the center) . ¢
) 7 ‘
0/8 =« away from center i 2
& -% ?b; ,.::'3 s !\‘ ..,*g’ﬁ . ’1),<l)l - ,“ g
‘ Gp.
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Front RS

Rear, LKS

Front, LHS

Lecation

Rear, RHS

Front, RMS

Rear, LKS

Front, LMS

tar :—~. c | .s,‘ '.'
Cncung across T flange we
on 1/8 sidemwoutt'oaonﬁdt

H
Cracking u.rou T flange weld and about - mia web weld
on 1/B side and about 1* on 0O/B side

Cracking across T flange weld and about 1* into web weld
on 1/B and about 4" on 0/B side

Cracking across T flange weld and about 1* into «eb weld

both sides 1/B and O/B

B. Pedestal #4

Fillet Weld Cracking Found

Cracking across T flange

Same as above

Cracking across T flange weld and about 1* into web weld

on O/B side

Same as above
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Fromt, NS

Front RWS

Rear, RMS

Yertica) Plate
MNearest Generator
(adjacent to the
above item)

CMED- 058757
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Cracking across-T fla & n
fillat weld thaon branchi .1n
about 8* on 1/8 and O/B :Mos '

Cracking across T flange fillet weld and about 3° into web
fillet weld then branching into web base metal for about

10* on 1/8 and 0/B sides

Cracking across T flange fillet weld and about 6" into web
fillet weld on 1/B and O/B sides

Same as above

In the southwest upper cornmer cracking about 2°
at toe of weld branching into plate base meta)

-
for about 2
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Date: June 21, 1994 e T T Fu\To <@
To: A S. Young “-lf - 27
From: D. J. Connell

Subject:  Metallurgical Evaluation of Bearing Pedestal Box Beam Weld Cracking,
Fermi 2

Technical & Engincering Services Report 94V70-20

Following visual inspection of the bearing pedestal bax beams by DECo structural
engineers and Sargent & Lundy engineers, ten samples were removed from cracked
weids. The samples were sent to TES for metallurgical analysis.

Table 1 lists the location of each sample, as recorded from the field notes. Due to the
condition of most of the weld samples, only limited metallographic and electron
microscopy (SEM) was done. Sample 1 was the only sample which clearly showed
service-related fracture. The sample had been taken from a crack that had
propagated out of the weld into base metal, a structural tee in the No. 5 pedestal
bearing beam. From this sample a metallographic mount was prepared and the
fracture surface was examined in the SEM. Two other samples were examined in the
SEM, numbers 5 and 6. Only visual exam was performed on the remaining samples.

Results

Table Il reports the results of the visual examination. Little useful information was
obtained from these samples due to the poor welding. In samples 4 and 9 plastic
deformation (of the steel) and cracking in the paint is reported. This indicates that the
stresses that caused cracking were very high.

The fracture surface of Sample 1 was heavily smeared so no fracture features were
identtflable. Deformation of the crack surface is further evidence that extremely high
alternating stresses were present.

Examination of Sample 5 in the SEM was the first direct evidence of high stress-low
cycle fatigue. Figure 1 shows the fracture surface at relatively low magnification,
approximately 47X. At this magnification fatigue striations can be clearly observed.
In figure 2 the boxed area Is magnified 10X on the right. This shows that ductlle
tearing has occurred within each fatigue cycle. This magnitude of cyclic stress is
rarely observed in engineered structures.

Conclusions

The cracking found in the bearing pedestal box beams was caused during the
December 25, 1993 turbine faflure. The cracking is high stress-low cycle fatigue.
Although all the samples taken in weld metal revealed very poor welding, the overall
structure was adequate for normal operation.
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All cracks should be removed and those areas rewelded. Although the quality of the
welding in the beams s suspect based on the samples taken, I do not recommend
replacement of weld beyond that required to repair the cracks.

. aqaﬁéz

peMsor
etallurgy. NDE & Welding
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Tabie I Sample Location

Sample No. Sample Location
#5 pedestal, O/B side, NE_, LHS
#5 pedestal, O/B side, SE corner, RHS
#5 pedestal, 1/B side, NW, RHS
#5 pedestal, rear, SE comner, LHS
#4 pedestal, O/B, NE side
#4 pedestal. 1/B, SE comer
#3 pedestal, LHS, NE
#3 pedestal, SW rear, 1/S
#2 pedestal, LHS, front, NW corner
10 #2 pedestal. LHS, rear, O/B, SE comer
Note: The sample location is listed as recorded {rom the field notes o @

© PN DE LN -

Table I  Results of Visual Examinetion of Crack Samples

Sample No. Description

Base metal, looks Iresh, fracture overheated during removal
Shallow crack and “woody” fracture; paint shows cracks
Weld around corner; very poor weld, massive poros.y &

lh? pockets

Weld around comner; considerable plastic deformation
around cracking: cracks in paint, very rough & poor weid,
slag. porosity

Sample had to be opened up; looks like sample came from
where a weld ended at a corner; poor weld

Crack had to be opened up: porosity & shrinkage

Massive porosity. slag
Slag and masstve porosity. lack of fusion

Considerable cracking in paint; poor, shallow welding;
porosity and slag
10 Large pocket where weld bridged

a N -

OO O
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Figure 2 - SEM photo showing coarse fatigue striations and ductile tearing
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