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"'''''' Pipe Crack Indications Revealed Following Induction Heat Stress Improvement of
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COMPLETE ONE LINE FOR E ACM COMPONENT F AILURE DESCRIBED IN TMit REPORT (131
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During the Unit 1 1985 refuel / maintenance outage, visual and/or ultrasonic
examinations of reactor recirculation piping following induction heat stress
improvement revealed the existence of 92 indications within the heat-affected
zones of 23 of the 79 welds tested. This includes pinhole leaks at five of the
welds. 77 of the 92 indications were axial. Additional inspection of the
welds using the General Electric automated SMART ultrasonic testing system
yielded a positive correlation between the manual and automated inspections
made on circumferential indications. The cause of the indications and pinholes
is attributed to intergranular stress corrosion cracking (IGSCC) of the
class 1, type 304 stainless steel piping material. Corrective action to the
indications and pinholes will consist of acceptable weld overlays and in one
case, e'aluation of acceptability as found. A summary description regarding
the ide::tified problems is given in Table 1.
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NRC Form 3088 U S NUCLEAR KEIULAYQQY COMMIS$10N
' " ' ' LICENSEE EVENT REPORT (LER) FAILURE CONTINUATION APPROVED OMe NC. 312-cm

EXPlRES gr31/g5

FACILITY NAME (14 DOCKET NUMSER (2) LER NUMSER 18) PAGE131

"uw mn, EAR

Brunswick Steam Electric Plant Unit I o |5 | 0 |0 j o |3 | 215 8|5 - 0121 6 - Ob 0 12 0F 0 I7
COMPLETE ONE LINE FOR E ACH COMPONENT FAILURE DESCR10ED IN THl3 REPORT (13)

R RTA LE
MANhC-

RE RfABLE
FjC.M CAUSE SYSTEM COMPONENTCA.uSE Sv$7EM COMPONENT pp

X Al D lPlS | X B 14 | 510 Yes X A lD |P | S1X B | 4 | 5 |0 Yes

Y Al D |PIS l X BI4 15|0 Yes X A |D |P | SIX B [415[0 Yes

X A| D |PjS | X Bj4 |5|0 Yes X A ID |P | S|X B | 415 |0 Yes

X Al D | P|S | X B 14 | 5|0 Yes X A |D |P | S|X B | 4| 5 |0 Yes

X Al D | PlS | X Bl4 |5|0 Yes X A lD |P | SI X B-| 4| 5 [0 Yes

X Al D | PIS I X Bl4 I5|0 Yes X AfD |P| S|X B | 415 |0 Yes

X Al D | P|S | X Bj4 |5|0 Yes X A |D |P | S| X B|4|5j0 Yes

X Al D | P|S | X B|4 |5|0 Yes X A|D |P | S; X B ; 4| 5|0 Yes

X Al D |PIS | X B|4 |5|0 Yes X A;D |P ; S| X B ; 4| 5|0 Yes

X Al D | PlS 1 X B14 |5|0 Yes X A|D |P| StX B | 4| S|0 Yes

X Al D |Pls ! X B[4 1 5|0 Yes X A|D [P | S| X B | 4| S|0 Yes

X Al D | PlS | X Bl4| 510 Yes X A|D |P] StX B | 4[ 5|0 Ye
,

X Af D I PlS l X Bl4 | 5|0 Yes X AfD [ P | Sl X B | 4| 5|0 Yes

-X Al D 1 Pls 1 X Bl4 | 510 Yes X AfD |P| SIX B | 415 |0 Yes

AD |P[S [ X B|4 | 5 0 Yes X A|D | P | S; X B | 4| 5;0 YesX l 1

X AlD [ P!S | X B|4 | 5|0 Yes X A|D |P j S X B | 4] 5|0 Yesl

| X Af D | PIS I X B|41510 Yes X A|D [ P | S| X B | 41 5|0 Yes

X Al D IPlS l X B14 |510 Yes X A |D |P | S1 X B | 4| 5 |0 Yes

X Al D lP|S l X BI4 1510 Yes X A lD IP | Si X B|41510 Yes

X Al D |PjS | X Bl4 |5j0 Yes X A |D |P | Sj X B | 4| 5 |0 Yes

X Al D |PlS | X B14 15|0 Yes X A |D |P | SI X B 1 4| 5 |0 Yes

X A| D | P]S [ X B14 | 5|0 Yes X A |D |P | S; X Bg 4;5 0 Yesg

X Al D | P|S | X BI4 |5|0 Yes X A |D |P | S| X B | 4| 5 ;0 Yes

X Al D | PIS | X Bl4 !510 Yes X A [D |P|S|X B | 4| 5 |0 Yes

B4|S0 Yes X A |D ;P|S X B ; 4,5 0 YesX Ag D GPS;Xi i i I 9

Y Al D iPIS I X BI4 | slo Yes X A ID [P | SlX B i 4| 5 |0 Yes
,N,ag PoRM *.e.
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; RC form 3488 U.S. NUCLEAR %EiULAT2SV COMMIS$3ON
" LICENSEE EVENT REPORT (LER) FAILURE CONTINUATION ^""ov 'D o** *a 3' 52-o*

EXPIRES 8/31/85

FACILITV NAME (1) DOCKET NUMSER (21 LER NUMSER 161 PAoI III

IEYEAR gm I v e

Brunswick Steam Electric Plant Unit 1 0 | S | 0 |0 j o |3 | 215 8| 5 - 0|2 [ 6 - 0 |0 0 |3 0F 0 |7
COMPLETE ONE LINE FOR E ACH COMPONENT FAILURE DESCRIBED IN THl3 REPORT (13)

M F AC. RE RTA LE "# L
CAUSE SYSTEM COMPONENT CAUSE Sv$ TEM COMPONENT T NPROS

X A|D | P|S | X B]4 |5|0 Yes X A|D | Pj S | X B|415| 0 Yes

X A|D | P|S | X Bl4|5|0 Yes X A|D | Pl S l X B|415| 0 Yes

X AID I PIS I X B|4 | 5|0 Yes X A|D | Pl S I X B] 4 | 5| 0 Yes

X A|D | P|S | X B|4 | 5[0 Yes X A|D | P| S| X B| 4 | 5| 0 Yes

X A|D | PlS | X Bl4 | 5|0 Yes X AlD | Pl S 1 X B| 4 | 510 Yes

X AID I PlS I X B t4 | 5| 0 Yes X A|D | P| S ) X Bj 4 | 5; 0 Yes

X A|D | P|S | X B]4| 5|0 Yes X A|D | Pj S| X B| 4 | 5[ 0 Yes

X AID I PlS | 7 Bl4 | 5| 0 Yes X A|D | P| S | X B| 4 | 5| 0 Yes

X AID I PlS I X Bl4 | 510 Yes X A|D [ P[ S | X B| 4 | Sj 0 Yes

X A|D | PIS | X Bl4| 510 Yes X AlD | P| S | X Bj 4 | 510 Yes

X A|D | P| S | X B]4 | 5| 0 Yes | | | | | | |

X A|D | P| S | X Bl4| 510 Yes | | | | | | |

X A|D | P| S | X B|4 | 5| 0 Yes | | | | | | |

X A|D | PI S ] X B|4 | 5| 0 Yes | | | | | | |

X A1D | Pl S I X Bl4 | 510 Yes | | | | | | |

| X A|D [ P| S ] X B|4| 5|0 Yes
| | | | | | |

|

X A|D | P| S j X B|4 | 5| 0 Yes | | | | | | |

X A|D | P| S j X B | 4 | 5[ 0 Yes | | | | | | |

X A|D | Pl S | X Bl4| 510 Yes | | | | | | |
i

| X AlD l Pl S l X Bl41 510 Yes | | | | | | |

X A|D | Pj S [ X B|4) Sj0 Yes
| | | | | | |

| P Sg X Bg 4 | 5; 0 YesX AqD g | | | | | | |

X A|D | P; S I X B| 4 | 5; O Yes
| | | | | | |

X A| D | P| S | ) Bj 4 | 5| 0 Yes
| | | | | | |

!

X AlD | PlSt N Bl 41 3 0 Yes | | | | | | |

X A|D | P|S; ) B| 4 [ 5; 0 Yes
| | | ; j | |
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BRUNSWICK UNIT 1 ICSCC INDICATION SUMMARY p;-.

En
"INDICATION

LOCATION SECTION WELD DEPTH I $
WELD NO. UP OR DOWN LENGTH ORIENTATION THICpESS WIDTH 7. THROUGHWALL B

1-B32-12"-BR-J3 0.35" '4. 00" C i rcumfe rent i a l 0.67 1.15" 50-60% IW m CDownstream 24.00"-28.00" N-1 i -

0.50" 0.20" Axla1 0.67" 1.15" * i m O,

Downstream 23.40" N-1 8 S $
{ N0.45" 0.10" Axial 0.67" 1.15" * m

Downst rea m 24.60" N-1 $' m
| m

0.45" 0.10" Axial 0.67" 1.15" *
T mDown s t rea m 26.80" N-1 <

E E <O.10" 0.25" Axia1 0.67" 1.15" *
"8 3Downstream 33.00" N-1 "

0.19" 0.10" Axial 0.67" 1.15" *

Downstream 19.q" N-1 c
* D E

1-B32-12"-AR-D3 0.10" 0.38 Axiai O.71" 1.10" . m
Downstream 27.50" N-1 n c
0.35" 0.38" Axial 0.71" 1.10" * O
Downs t rea m 12.00" N-1

~ 3
d1-832-12"-BR-H3 0.40" 0.50" Axial 0.65" 1.13" * o g

Up st rea m 20.80" N-1 _ g F
m0.50" 0.20" Axial 0.65" 1.13" * cn -

_3Upst rea m 27.70" N-1 -
r

1-832-12"-AR-A2 0.28" 0.30" Axial 0.66" 1.13" * C
g!Upstream 17.75" N-1 mo

X*0.53" 0.30" Axial 0.66" 1.13" * -

E dUpstream 22.38" N-1 o
O0.05" 0.40' Axia1 0.66" 1.13" * ~"

Upstream 27.75" N-1 O
1-832-12"-BR-K2 0.06" NO.06" Axial 0.64" 1.25" - 2

N -1Upstream N-1 -

21-B32-12"-AR-A3 0.35" 0.30" Axial 0.63" 1.20" * vi

Downstream 17.25" C
0.10" 0.75" Axial 0.75" 1.20" * >
Upstream 31,50" -co <

_l"

* *
0.30" 1.75" Circumferential O.75" 1.20" 35% O

2Upstream 34.75"-36.50"
| E1-B32-12"-AR-B3 0.35" 0.50" Axial 0.63" 1.13" *

*
1:Downs t ream 7.00" o

0.50" 0.25" Axial 0.63" 1.13" * - !E E

1-B32-12"-AR-C2 0.33" O.50" Axial 0.77" 1.23" * ""~
H 8N

Downstream 3ft 00" y = c
Downstream 11.00" - -s .

0.30" 0.63" Axial 0.77" 1.23" !
* r

,,, $ E;Downstream 11.75" o 13 i, a %

.k=*Information cannot be obtained with present weld crown condition. - h5 E
o -c o =

$ . e$
"

EEH-1 Pinhole leaks existed at this weld, o
g5-

* .2.

O $ $
O L**
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TABLE 1 (Cont'd) 1
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BRUNSWICK UNIT 1 IGSCC INDICATION SUMMARY p p
,, o
l' g,3

INDICATION g i.1

LOCATION SECTION WELD DEPTil n
WELD NO. UP OR DOWN LENGTH ORIENTATION THICKNESS WIDTH 'I THROUGifWALL

'
~;

* r-0.60" 0.50" Axial 0.74" 1.20" *
. n

Upst"rea m 32.75" y g
1-B32-12"-BR-K4 0.86 0.40" Axial 0.74" 1.10" * g 1 m

Upstream 34.25" y g* 2
0.95" 0.40" Axial 0.74" 1.10" * ] &3

$Ugstream 3M" k ":S

1-B32-12"-AR-04 0.15" 2.00" C i rcumfe ren t i a l 0.66" 1.25" 35% E E
QUpstream 26.00"-28.00" E a

's m0.10" 0.30" Axia1 0.66" 1.25" *

Upst rea m 26.63" c: 2
0.33" 0.20" Axial 0.66" 1.25" * 3 -1

Ugs t"rea m 36.00" p 3
* m0.33 0.10" Axial 0.66" 1.25"

- 1
Ups t rea m 37.75" O0.33" 0.60" Axial 0.66" 1.25"
Ugst. ream 38.25" k
Ugs t rea m 3L30" - {O.28" 0.30" Axial O.66" 1.25" *

r-,

$"
1-832-12"-BR-f2 0.20" 0.15" Axial 0.79" 1.38" *

_

{Downstream 38 dO" -o
1-832-12"-BR-J2 0.23" 0.30" Axial 0.67" 0.90" * - 3 -4

mUp si ream 15.50" o ;

* - h0.00" 0.30" Axial 0.67" 0.90" * -
;;

Ups t rea m 17.00" - 00.U5" 0.50" Axia1 0.67" 0.90" *
O

Up s1_"rea m 19.15" 9. 2
0.00 0.25" Axial O.67" 0.90" *

Ups t rea m 1L25" -
-,,4

y

0.00" 0.50' Axial 0.67" 0.90" * * 2l

C
Upst ream 27.50a

2 2O.30" 0.30" Axia1 0.77" 0.90" *

Downst rea m 21 25" g ; -

O0.20" U.50" Axial 0.67" O.90" *
2

U_p s t rea m 31.25" | ,.
"0.53" 0.13" Axial 0.67" 0.90" *

.

Uns t rea m 3 3 J5" o ,a z

Up s t ream 37.50" _ d |"
0.45" 0 . 3 0'' Axla1 0.67" 0.90" * g y

.

O.28" 0.60" Axial 0.67" 0.90" * * *i c
" 2 *

Upst" ream 3h g0"
| =>j1-832-12"-BR-G3 0.00 0.80" Axial 0.72" 1.10" *

5 j ,EUpstream 15.00" o ,, .

"oO.15" 0.30" Axia1 0.63" 1.10" * c*

Upstream 21.00"
- fa "E"
O N1-B32-12"-BR-G2 0.10" 0.66" Axial 0.65" 1.00" *

- 5$ E3gEDownstream 8J0" o
E0.13" 0.30" Axial 0.65" 1.00" * -

*
i
o

Upstream 19.25" m o
"

? 't

*Information cannot be obtained with present weld crown condition. S y [g
"o i s

- B
< 9
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