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1. NRC Inspection Report No. 50~325/89-35, dated December 7,
1989

Letter from G. E. Vaughn (CP&L) to Nuclear Regulatory
Commission dated January 7, 1991, "Examination/Evaluation
Results for Weld No. 1B21N4D-5-8W1-2 Refueling Outage 7"

Letter from E. G. Tourigny (NRC) to L. W. Eury (CP&L) dated
December 21, 1989, "Generic Letter 88-01, NRC Position on

IGSCC in BWR Austenitic stainless Steel Piping (TAC Nos.
69128 and 69129)"

4. Letter from L. I. Loflin (CP&L) to Nuclear Regulatory
Commission dated June 29, 1989, "Response to Staff's Request
for Additional Information Pertaining to Carolina Power &

Light Company's Response to Generic Letter 88-01, Units 1
and 2 (TAC Nos. 69128 and 691z9)"

Gentlemen:

Carolina Power & Light Company (CP&L) has completed the BSEP

Unit 1 Refueling Outage 7 activities associated with: (1) the
replacement of the Reactor Coolant Recirculation System (RCRS)
and Core Spray System piping and safe-ends and (2) the NUREG
0313, Revision 2 inspections of piping susceptible to

Ru Intergranular Stress Corrosion Cracking (IGSCC).
o (06
ﬁg“' Enclosure 1 contains: (1) a description of the NUREG 0313,

A Revision 2 Inspection Scope and Results, including the Scope of
s X Examinations, UT Process used, UT Results, and a discussion of
DK the inspection results of RHR valve welds 1B32RD2B2~84~FWB33 and
28 1B32RD2A2-87-FWA33; (2) a description of the replacement of the
gg RCRE and Core Spray piping and safe-ends: (3) an updated

ot clasuification of the BSEP Unit 1 I1GSce susceptible welds based
ga upon the RCRS and Core Spray piping and safe-end replacement
E;Eﬁ completed during the BSEP Unit 1 Refuelin

g Outage 7 (Table ?2);
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ENCLOSURE 1
BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 1
NRC DOCKET 50-325/LICENSE NO. DPR~71
IGSCC INSPECTICN RESULTS -~ REFUELING OUTAGE 7

(1) NUREG 0313, Revision 2, INSPECTION SCOPE AND RESULTS
Scope of Examinations

CP&L's approved (Reference 3) NUREG 0313 IGSCC Inspection Program
was extensively revised because of the RCR® and Core Spray
piping/safe-end replacement, and the commitment (Reference 1)
made by CP&L to inspect the eleven (11) dissimilar metal, and
four (4) similar metal (Incunel) welds in BSEP Unit 1 that had
not previously been inspected using transducers that produce a
refracted longitudinal (RL) sound wave., Table 1 illustrates the
revisions to the NUREG 0313 Inspection Program.

* Two (2) of the eleven dissimilar metal welds (1E21FF-~4~-
FWRNAl18 and 1E21FF-8-FWRNB18) were replaced as part of the
Core Spray piping/safe-end replacement.

TABLE 1 - BSEP 1 IGSCC Inspection Categories
STATUS A B Cc D E G TOTAL
Prior to Refueling| 122 0 58 31 46 13 270
Outage 7
kofueling Outage 7 40 10 8 11 5 13 87
Inspections ( 7) (17)| (16) (24)
Current Population| 150 10 42 25 11 1 239

The inspections indicated in parenthesis (XX) above are the
number of welds in each category that were criginally scheduled
to be inspected in accordance with the NUREG 0313 Inspection
Program. The variations in actual inspections performed versus
scheduled inspections were caused by the elimination or
replacement of welds by the RCRS and Core Spray piping and safe-
end replacement.

Table 2 (attached) provides a complete listing of the BSEP Unit
1, NUREG 0313, Revision 2, IGSCC Inspection Classifications,
including weld numbers, IGSCC Category, joint configuration,
system and inspection schedule.
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VI _Process

The UT examinations of the eighty-seven (87) welds identified in
Table 1 were performed by General Electric (GE) UT personnel who
are qualified in accordance with the EPRI/BWROG/NRC reguirements,
including the latest requalification program. The examination of
these welds incorporated the use of two fully automated GE UT
systems., One system was the GE "SMART UT" System, which uses the
"Ultra Image III" computer driven data acquisition system with
the ALARA remote scanning device. The second system used was
GE's recently qualified "SMART 2000" System which alsc uses the
ALARA remote scanning device. The "SMART 2000" System is a
multi-channel system which digitizes the entire A-scan, and is
able to perform examinations in approximately half the time
required by the "SMART" System. The data retained by the "SMART
2000" is also far superior to the existing automated systems.
Manual examinations were performed where automated eguipment
could not be used, and as required to supplement the automated
system examinations.

UT _Results

As indicated in Table 1, eighty-seven (87) welds were inspected
per CP&L's approved (Reference 3) NUREG 0313, Revision 2, IG&cCC
Inspection Program. During the examination of the welds in the
scope of inspections, an indication was identified in IGSCC
Category 'G' Feedwater System (FWS) weld no. 1BZIN4D=5~8W1l=2.
This indication, the resulting evaluation of the indication, and
the inspection results of the remaining eight (8) FWS welds were
discussed in detail in the Reference 2 submittal, dated

January 7, 1991.

Of the remaining seventy-eight (78) inspections completed during
BSEP Unit 1, Refueling Outage 7, indications were identified in
two (2) of the remaining four (4) Category 'G' welds. These
indications are discussed in detail below (see RHR Valve Welds
1B32RD2B2-84~FWB23 and 1B32RD2A2-87~FWA33). As stated in the
Reference 2 submittal, the thirteen (13) Category 'G' welds being
inspected during Pefueling Outage 7 represented 100% of the
Category 'G' welds, thus no sample expansion was required. No
other flaws were identified in any of the remaining inspecztions,
in any of the IGSCC inspection categories.

RHR Valve Velds 1B32RD2B2-84-FWB33 and 1B32RD2A2-87-FWA33

Welds 1B32RD2B2-84~FWB33 and 1B32RD2A2-~87-FWA33 (ISI Ref Nos.
24A12 and 24Bl3 respectively) were inspected as part of a
commitment made by CP&L in Reference 1, and in response to the
NRC Staff's Request for Additional Information (Reference 4)
concerning the limited inspections occurring on welds which were
part of the IGSCC Inspection Program. 1In order to inspect these
welds it was necessary to provide a surface suitable for
ultrasonic examination. Several alternative inspection
techniques were considered.
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EHR Valve 1E11-FO60B (Weld No. ABICRD2AZ-87~FWA33)

Two (2) indications were detected during the UT examinat
of weld 1B32RD2A2~87~FWA33. The parameters of these
indications are listed below.

UT Ind. Distance from Distance from

Number “ero Reference  length -Held Centerline

1*

71.06% *%1.50" 1.30"
2 &5. 7" *k].,5¢( l.20%
* Flaw is imbedded in the base material and shows no
discernable connection to the ID surface by U1
examination
* & Valve geometry prohibited co

plete measurements

A complete review of the base metal (as-cast) radiographs
(RT) and original documentation packages generated during
the valve manufacturing process resulted in the
identification of an inclusion which was aCCeptable by RT
the area of UT Indication 1. The Farameters of this

SR §

in

shclusion are listed below.
Rl
Indication Distance from Distance from
ANumber «ero Reference _ Length _ Weld Center ilne

1 8.25" 1,

1;_)“ 1 '[\‘);\ll
In regards to UT Indication 2, the review of the radiographs
and documentation revealed that in the area from €5,34" tc
68.00" Circumferentially, and from 1.00" Ty 6.50" from the
ensuing weld centerline, there were two (2 rejectable R1
indications and one (1) rejectable MT indi:ation which were
subsequently ground out and weld repaired.
A flaw evaluation of the deepest flaw was performed by Structur
Integrity As soclates, Inc. (see Enclosure 2), in accordance witt
ube Code, Section XI, 1986 Edition, and demonstrates that the
vaives can be returned to service for at least one operating
cycle., Based upon our thorough review of the original
locumentation and 'adi\crdpuu, CP&L has concluded that the five
UT indications that have been identified on 1E11-FO60A valve,
and UT Indication 1 identified in the 1E11~FO60B valve, are
existing base metal flaws, and are not service lnjuced. In W
regar L0 UT Indicatic 2 in the 1E11-FO60B ralve, CP&I has
concl that it is a base metal/weld metal acoustic interface
12 oduced by the extensive base metal repairs in the sane
a du q the manufacturing process, and is also not service
uced. Based on the acceptable flaw evaluation and the
overwhelming evidence that these indications are not service 3
lpiduéu, and thus have no crack growth mechanism, CP&L's positior
18 that the valves can be returned to service without adve rse
ffect to the health and safety of the public for at least one
operating cycle. CP&L has also determi ned that the flawed area:
f both valves will be scheduled for re inspection during the next
BSEP Unit 1 Refueling Outage.
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PLACEMENT OF REACTOR COOLANT RECIRCULATION AND CORE SPi
YSTEM PIPING AND SAFE-ENDS

'hne replacement of the RCRS and Core
fe-ends was performed by
efueling outage.

Spray System piping and
General Electric Company during ti

il

'ne modification of the RCRS consisted of the replacement of the
eXisting 304 S8S risers and Inconel 600 safe-ends with 316NG S¢
\terial. In addition to the material change, the new =sfe-ends
were designed to eliminate the thermal sleeve attachment weld and
crevice condition inherent to the old design which was a
- initiation site. The existing Inconel 182 nozzle butter
cladding was removed and replaced with ER309L S8 weld
rial,

dification of the Core Spray System consisted of the
lacement of the existing Inconel 600 safe-ends with 316NG SS
Al and the replacement of the existing carbon steel
nsition plece with a new forged carbon steel transition piece.
Xisting 'h?CHO‘ 182 nozzle butter and cladding was also
ved and replaced with ER309L 8§ weld material.

replacement materials were selected in accordance with
ommendations of NUREG 0313, Revision. 2. In addition, the
icement SS naterials were electropolished and received
oxldation treatments. The welding process used to complete
replacement controlled the heat input in the weld below 1
'egajoules, which reduces the residual welding stresses and
thances the materials resistance to IGSCC. Further IGSCC
tigation was accomplished by the application of the Mechanical
cress Improvement Process (MSII') to all replacement welds except
/0 carbor, urael transition piece to carbon steel D’pv
‘@ S System. The MSIP was performed by SMC

Inc. A pre and post-MSII ul**nscrlf
on all welds which received MSIP with
being observed. As a result of the

" Plping and safe-end replacement,
rlay repairs were removed frorm the NURE

A
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TABLE 2
BEEP UNIT 1 « 1GBCC INSPECTION CLABSBIFICATIONS
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_nn_mu__xnm%m_nm- BIVICATIONS

| IG8CC JOINT SCHEDULED INSPECTIONS
WELD NUMBER 8YS ! |
CATEGOKY | CONF1G. l RFO 7‘!’0 GIﬁPO 9|RF010 RFO11
1G31-1009 A ELBO/PIPE RWCU
B 1G31-1010 A PIPE/ELBO | RWCU X
L £;;1-1011 A ELBO/PIPE | RWCU X
1G31~1012 A PIPE/TEE |RWCU
1631~1013 A TEE/RED |RWCU
1G34-1014 A TEE/RED |RWCU
1G31~-1015 A RED/PIPE |RWCU
163i'1016 A PIPE/ELBO | RWCU
1G31-1017 A ELBO/PIPE|RWCU
1G31~1018 A PIPE/VALV | RWCU
1G31-1019 A RED/PIPE |RWCU
1G31=-1021 A PIPE/VALV |RWCU
1G31~1022 A VALV/PIPE |RWCU
1631-i024 A PIPE/ELBO | RWCU
1G31~-1025 A ELBO/PIPE  RWCU X
| 1G31~-1026 A PIPE/ELBO | RWCU
P 1G31~1027 A ELBO/PIPE | RWCU X
1G31~-1028 A PIPE/ELBO | RWCU
1G31-1029 A PIPE/ELBO | RWCU
1G31-987 A PIPE/TEE |RWCU
1G31-986 A TEE/VALV |RWCU
1G31-988 A TEE/PIPE |RWCU
1G31~989 A PIPE/ELBO | RWCU X
1G31~990 A ELBO/PIPE | RWCU
1G31-991 A PIPE/ELBO|RWCU |
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~.BSEP UNIT ) = TGSCC INSPECTION CLASSIFICATIONS

JOINT

1GSCC

WELD NUMBER 5Y8
CATEGORY | CONFIG. RFQO 7|RFO 8 |RFO 9 RFO10 |RFO11
1G31~-9292 A ELBO/PIPE [ RWCU

SCHEDULED INSPECTIONS

T

1G31-993 A PIPE/ELBO | RWCU
! 1G31-998% A ELBO/PIPE | RWCU
| 1G31-996 A PIPE/FLNG | RWCU
1G31-997 A FLNG/PIPE | RWCU
1G31-980 A PIPE/ELBO | RWCU
1G31-981 A ELBO/ELBO | RWCU
1G31-983 A ELBO/ELBO | RWCU
f"*1031-984 A ELBO/PIPE | RWCU
1G31-985 A PIPE/EXCH | RWCU
1RWCU~90A A EXCH/ELBO | RWCU
fa's 1RWCU=145 A ELBO/PIPE | RWCU
1RWCU~150 A PIPE/ELBO | RWCU X
1RWCU=96A A ELBO/EXCH | RWCU
1G31-1032 A ELBO/PIPE | RWCU
1G31-1033 A PIPE/ELBO | RWCU X
1G31-1034 A ELBO/ELBO | RWCU
1G31-1035 A ELBO/PIPE | RWCU
1G31~1036 A PIPE/ELBO | RWCU
i 1G31~-1037 A ELBO/tLBO RWCU X
1G31~1038 A ELBO/PIPE | RWCU
1631~-1040 A PIPE/ELBO | RWCU
1G31-1041 A ELBO/PIPE | RWCU
1G31~-1042 A PIPE/ELBO | RWCU X
1G31~1043 A ELBO/PIPE|RWCU




~.BSEP UNIT 3 - 1GBCC INSPECTION CLASBIFICATIONS
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| 1Gs8CC JOINT SCHEDULED INSPECTIONS
WELD NUMBER EYS
CATEGORY | CONFIG. RFO 7 |RFO 8 |RFO 9 |RFO10 | RFO11
1G31~-1044 A PIPE/FLNG | RWCU
1G31~-1065 A FLNG/PIPE | RWCU
1G31~1056 A PIPE/ELBO | RWCU X
1G31~-1057A A ELBO/PIPE | RWCU
1G31-1058 A PIPE/ELBO | RWCU X
T 1G31-1059 A ELBO/PIPE | RWCU
1G31~-1061 A PIPE/ELBO | RWCU X
1G31-1062 A ELBO/PIPE |[RWCU X
1G31+«1063 A PIPE/ELBO | RWCU
1G31-1064 A ELBO/PIPE | RWCU
1G31+~1065 A PIPE/ELBO | RWCU
1G31~-1066 A ELBO/PIPE | RWCU X
1G31~1067 A PIPE/ELBO | RWCU
1G31~-1068 A ELBO/PIPE | RWCU
- 1G31-106% A PIPE/ELBO | RWCU
1631-1070 A ELBO/PIPE | RWCU
1G31-1072 A PIPE/ELBO | RWCU
1G31-1073 A ELBO/PIPE | RWCU
1G31-1074 A PIPE/ELBO | RWCU
1G31~1075 A ELBO/PIPE | RWCU
1G31-1076 A PIPE/ELBO | RWCU
1G31-1077 A ELBO/PIPE | RWCU X
1G31-34C A PIPE/VALV | RWCU
1RWCU~675B A EXCH/ELBO | RWCU
1G31FF-14~FWRWCUB4B A VALV/PIPE | RWCU X
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- BEBEP UNIT 1 = I1GBCC INSPEC"ION CLASSIFICATIONS
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* DESIGNATES PRESERVICE INSPECTION OF NEW WELD
(X) DESIGNATES SECTION XI INSPECTION OF WELD THAT WILL ALSO MEET THE

REQUIREMENTS OF NUREG 0313, REV 2,

168CC TOINT SCHEDULED INSPECTIONS
WELD NUMBER sYS

CATEGORY| CONFIG. RFO 7|RFO 8|RFO 9|RFO10|RFO11|
1G31FF=14~FWRWCUB3B A PIPE/VALV|RWCU | X X |
1B32FFA=12=FW701 A PIPE/SE |RCRS | #
1 BI2FFB-12-FW702 A PIPE/SE |[RCRS | *
|B32FFC-12-FN703 A PIPE/SE |RCRS | *
1B32FFD=12=FW704 A PIPE/SE |RCRS | *
1832FFE-12-FW705 A PIPE/SE |RCRS | *
\BI2FFF=12-FW706 A PIPE/SE |(RCRS | # X
1832FFG~12=FW707 A PIPE/SE |RCRS * i
\BI2FFH=12-FW708 A PIPE/SE |RCRS | # |
1BI2FFI=12-FW709 A PIPE/SE |RCRS | * J
1B32FFK~12=-FW710 A PIPE/SE |[RCRS | i
1B11N2A=RPV=FWABA A SE/NOZZLE|R. S | # (X)
1B11N2B-RPV~FWABA A SE/NOZZLE|RCRS | + (X) |
1811N2C=RPV=FWABA A SE/NOZZLE|RCRS | (X) |
151 1N2D=RPV=FWABA A SE/NOZZLE|RCRS | # (X) |
1B11N2E=RPV=FWABA A (SE/NOZZLE|RCRS | (X) |
181 1N2F~RPV=FWABA A SE/NOZZLE|RCRS | + (X) |
1B11N2G=RPV~FWABA A SE/NOZZLE|RCRS | (X) }
01 1N2H-RPV-FRABA A SE/NOZZLE|RCRS | + (X) |
1B11N2J~RPV=FWABA A SE/NOZZLE|RCRS | * (X) E
1B11N2K=RPV=FWABA A SE/NOZZLE|RCRS | + (X) |
1B11N5A=RPV~FWRNA=16A A SE/NOZZLE|CS . (X) |
1B11NSB=RPV=FWRN5=16A A SE/NOZZLE |CS * (X) |
1E21FF-4=FW1E2180 A TRANS/SE |CS * (X) ;
1E21FF-8=FW1E2183 A TRANS/SE |CS * (X) J

s WSS, EEE—— V——— C—— S C—
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* DESIGNATES PRESERVICE INSPECTION OF NEW WELD

B 168¢¢C JOINT SCHEDULED INSPECTIONS
WELD NUMEER 8YS -
CATEGORY| CONFIG. RFO 9 [RFO10|RFO11

FTQ&FFA-12-FWR3510A B SWPL/PIPE
H}sazrra-1z-rwnns1xa B SWPL/P1PE | RCRS * '
(1BI2FFC=12=FWRRB12A B SWPL/PIPE | RCRS * (X)
1B32FFD=12-FWRRB13A B SWPL/PIPE | RCRS * (X)
1B32FFE=12-FWRRB14A B SWPL/PIPE | RCRS *

1BI2FFF=12=FWRRA10A B SWPL/PIPE | RCRS *

Fieazrrc-xz-rwanmu | B SWPL/PIPE|RCRS *

1BI2FFH=12«FPWRRAL2A B EWPL/PIPE | RCRS »

1B32FF2=12~FWRRA13A B SWPL/PIPE |RCRS * (X)
‘1aazrrx-1a-rwnn£i4a B SWPL/P1PE | RCRS *

';naznsc1nc-zspa(xusr) ¢ PIPE/SE |RCRS X
1B?2RECIRC=28A3 (IHST) ¢ PIPE/ELBO | RCRS X

18I 2KECTRC=28A5 (IHS1) ¢ | PIPE/TEE |RCRS X
1B32RECIRC=28A6 (1HSI) ¢ TEE/PIPE |RCRS X
1BIZRECIRC=26A9 (IHSI) ¢ VALV/PIPE | RCRS

';832§ECIRC-28A10(IHSI) 2 PIPE/ELBO | RCRS X
IB32RECINC=28A11 (IHSI) ¢ ELBO/P!"MP | RCRS X
1BI2RECIRC=28A12 (IHSI) ¢ PUMP/PIPE | RCRS

1B32RECIRC-28A13 (IHSI) En PIPE/VALV |RCRS X
1BI2RECIRC=28A16 (IH31) ¢ PIPE/TEE |RCRS X i
1B32RECIRC~=28A17 (IHSI) W.c TEE/CROSS | RCRS X

1BI2RECIRC~28A18 (IHSI) ¢ CROSS/RED | RCRS X
1BI2RD2B2~84~FWBI3 (IHSI) | € TEE/VALV |RCRS X

’X) DESIGNATES SECTION X1 INSPECTION OF W&LD THAT WILL ALSO MEET THE

REQUIREMENTS OF NUREG 0313, REV 2.
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z

T 16SCC | JOINT SCHEDULED INSPECTIONE
| WELD NUMBER §YS Toens]
| CATEGORY | CONFIG. RFO 7|RFO 8|RFO 9 RFO10 RFO11
(;éjjziz;;c-zasz(rusx) ¢ PIPE/SE |RCRS | |
[;gﬁzkscxnc-zca:(xusx) ¢ PIPE/ELBO | RCRS {
Egﬁznncxnc-aeas(xnsx) ¢ PIPE/PIPE|RCRS | X X i
118§;;£c1nc-2aaa(xnsx) ¢ VALV/PIPE | RCRS —T |
| 1012RECTRC-28B10 (THST) ¢ PIPE/ELBO | RCRS X
182 7RECIRC=28B11 (THSI) ¢ ELBO/PUMP | RCRS X
1BIZRECIRC-26B12 (IHSI)| € PUMP/PIPE | RCRS %
1B32RECIRC=28B13 (IHST) ¢ PIPE/VALV | RCRS x |
1BI2RECIRC-28B14 (IHSI)| © VALV/ELBO | RCRS % r'
1892RECIRC=28B15 (IHST) ¢ ELBO/PIPE | RCRS X i
181 2RECIRC=28B16 (IHST) c PIPE/TEE |RCRS [ %
1B22RECIRC-28B17 (INSI)| ¢ TEE/CROSS | RCRS X
1B32RECIRC-28B18 (THST) c CROSS/RED | RCRS X
1B32RD2A2-87-FWA32 (IHST) | © TEE/VALV |RCRS | X X 1 |
’IBJZRECIRC~22AH1(IHSI) ¢ VALV/PIPE | RCRS X 1
1B32RECIRC-22AM2 (IHSI) ¢ PI1PE/VALV | RCRS | X }
| 1B32RECIRC=22AM4 (IHSI) ¢ PIPE/CRSS | RCRS b
1B32RECIRC-22AMS (IHSI) ¢ CRSS/PIPE|RCRS | X
1B32RECIRC=22AM6 (THSI) ¢ PIPE/CAP |RCRS X
183 2RECTIRC-22BM1 (IHST) ¢ CAP/PIPE |RCRS
1B32RECIRC-22BM2 (IHSI)| ¢ PIPE/CRSS | RCRS X
1832 RECTRC=22BM3 (IHSI) ¢ CRSS/PIPE|RCRS X
1B32RECIRC-22BMS (IHST) ¢ PIPE/VALV | RCRS X
1B32RS2B2-10-FWB39 (1HSI) | ¢  |TEE/PIPE |RCRS X
1E1110-1=10-FWRHRC1 (IHSI) | ¢  |PIPE/VALV|RHR X
- -—u—-———-—k——-—l————h—-h-—_—_—__h_mg-mm
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| 1G8CC JOINT SCHEDULED INSPECTIONS
WELD NUMBER 8Y8 1 !

| CATEGORY | CONFIG. RFO 7 |RFO 8|RPO 9|RFOIO|RF011
b it on -

IB3Z2RECIRC=28A1 (MSIP) c NOZZLE/SE | RCRS X X
1B32RECIRC~-28B1 (MS1P) c NOZZLE/SE | RCRS X

IB1INBA~RPV-SWAB (MSIP) C NOZZLE/SE |JPI X

IB1INGB~KPV=-SWAB (MSIP) c NOL 'LE/SE | JP1 X X
IB32RECIRC~28A7 (IHSI) r PIPE/ELBO | RCRS X X X
1BI2RECIRC-28B6 (IHST) D PIPE/TEE |RCRS X X X
IBI2RECIRC~28B7 (IH8I) D PIPE/ELBO | RCRS X X X
b&BB2RECIRC-28ADBC1 D WOL/PIPE |RCRS X X X
I1B32RECIRC-28A12BC D WOL/PIPE |RCRS X X X
IBI2RECIRC~28BA15BC1 D WOL/PIPE |RCRS X X
iBBZRBCIRC-2859EC D WOL/PIPE |RCRS X X X
1B32RECIRC~28B12BC D WOL/PIPE |RCRS X X ¥
1B32RECIRC~28B15BC D WOL/PIPE |RCRS X X X_J
1E1110=1«10-8WA D PIPE/WOL |RHR X X X
1G31PCI~1~FWRWCUC1A D WOL/PIPE |RWCU X X X
1G3115~1«15-FWRWCUB2A D VALV/PIPE | RWCU X X
12B1INBA=-JPI~-FWRI22~1 D SE/PNSEAL |JPI X X
12B1IN8B~JPI-FWRI22~2 D SE/PNSEAL | JPI X X X
1B2IN4A~2-FWN4A45=-] D EXT/SE Fw X X X
1BZ21IN4A-2-8W1=-2 D SE/SE.EXT|FW X X
1B21N4A=-2+-5W2+3 D TRANS/EXT | FW X X
1BZIN4B-3-FWN4B135~3 D EXT/SE Fw X X X
1B2IN4B=-3-8W1-2 D SE/SE.EXT|FW X X X ‘;::

.
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1GsCC JOINT

v ot CATEGORY | CONFIG. RFO 9 [RFO10|RFO11
1B21N4B=3~8W2~] D TRANS/EXT | FW X X
Pygéluoc-e-rwwccaas-a D EXT/SE W X X X
:;21N4C~6-8w1-2 D SE/SE.EXT|FW X X X
| 1B21N4C=6-8W2~) D TRANS/EXT | FW X X X )
1B21IN4AD=5-FWN4D315~-3 D EXT/SE FW X X X
;;21NGD-5-SW2~3 D TRANS/EXT | FW X
1B32RECIRC=28A4 (O'LAY) E ELBO/PIPE | RCRS X X X
1532RECIRC-28A1Q(O'LAY) E VALV/ELBO | RCRS X
:gg;ﬁECIRC-28A15(O'LAY) E ELBO/PIPE | RCRS X X X
iB32RECIRC-2BB‘(O'LAY) E ELBO/PIPE | RCRS X X X
1B32RECIRC=-28B8 (0O'LAY) E ELBO/VALV | RCRS X
?;;2RECIRC-22AH3(O'LAY) E VALV/PIPE | RCRS X
1B3IZRECIRC~4A1 {O'LAY) E WOL/PIPE |RCRS X X Y
iB32RECIRC-4A10(O'LAY) E PIPE/WOL |[RCRS X
1B3I2RECIRC=4B1 (O'LAY) E WOL/PIPE |RCRS X X X «
1B32RECIRC=4B10(O'LAY) E PIPE/WOL |[RCRS X i
1B3I2RECIRC~28A8 (IHSI) E ELBO/VALV | RCRS X
1B21IN4D-5~8W1-2 G SE/SE.EXT|FW X X X X
T S S SUSNNUSUES WS NNNSUU WS———— S——— S—— E— ——




"OLDY 187
BEE, RO,

22AM3IBCA
22AMIBCB
22AMS5BCA
22AMSBCB
22BM1BCA
22BM1BCB
22BM3IBC
22BM4
22BMABC
ah2

4A3

4h4

4AS5

4A6

4A7

4A8

4A9

aB2

4B3

4B4

4BS

486

4B7

4B8

4B9

1RWCU=949A

1RWCU=950
1RWCU=C2A
1RWCU=C3A
1RWCU=932
1RWCU=933
1RWCU~934
1RWCU=~9356

1RWCU=~936A
1RWCU=937A

1RWCU=1110
1RWCU~1109

1RWCU=1108A
1RWCU~1092B

1RWCU~1093
1RWCU~1094

1RWCU=~1095A

1RWCU~B4B
1RWCU~B3B
28A2
28A3
28A5
28A6
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“NEW" WELD
NUMBER

1B32RECIRC~28A9
1B32RECIRC~28A10
1B32RECIRC~28A11
1B32RECIRC-28A 2
1B32RECIRC~28A1Y
1B32RECIRC=2BA1C
1B32RECIRC=28A17
1B32RECIRC~28A18
1B32RDZB2-84~FWB23
1B32RECIRC-28B2
1B32RECIRC~28B3
1B32RECIRC~28B5
1B32RECIRC~-28B9
1B32RECIRC~28B10
1B32RECIRC~2BB11
1B32RECIRC~-28B12
1B32RECIRC~28B12
1BI2RECIRC~28B14
1B32RECIRC~28B15
1B3I2RECIRC~28B16
1B32RECIRC~28B17
1B32RECIRC~-28B18
1B32RD2A2~87~FWA33
1B32RECIRC~22AM1
1B32RECIRC-22AM2
1B32RECIRC-22AM4
1B32RECIRC~22AMS
1B32RECIRC~22AM6
1B32RECIRC~22BM1
1B32RECIRC~22BM2
1B32RECIRC-22BM3
1B32RECIRC-22BMS
1B32RS2B2~10~FWB19
1E1110~1-«10~FWRHRC1
1B32RECIRC~28A1
1B32RECIRC~-2831
1B11NBA~RPV-SWAB
1B11N8B~RPV~SWAB
1B32RECIRC=28A7
1B32RECIRC~28B6
1B32RECIRC~28B7
1B32RECIRC~-28A9BC1
1B32RECIRC-28A12BC
1B32RECIRC~28BA15BC1
1B32RECIRC~28B9BC
1B32RECIRC~-28B12BC
1B3I2RECIRC~28B15BC
1E1110-1=10=8WA

TABLE 3

1G8CC BUBCEPTIBLE WELD NUMBER CROBS REFFRENCE
“NEW" WELD "OoLD" 181
NUMBER REE. NO.
1B32RECIRC=22AM3IBCA 28A9
1B32RECIRC~22AM3IBCB 28A10
1B3I2RECIRC~22AM5BCA 28A11
1B32RECIRC~22AMSBCB 28A12
1BI2RECIRC~22BM1BCA 28A13
1B32RECIRC~22BM1BCB 28A16
1B3ZRECIRC~22BMIBC 28A17
1B32RECIHC=-22BM4 28A18
1B32RECIKC=22BM4BC 24A12
1B32RECIRC=4A2 28B2
1B3I2ZRECIRC=4A3 28B3
1B32RECIRC=4A4 28BS
1B32RECIRC=4AS5 28B9
1B32RECIRC~4A6 28B10
1B32RECIRC~4A7 28B11
1B32RECIRC~4A8 28B12
1B32RECIRC~=4A% 28B13
1B3I2RECIRC~-4B2 28B14
1RIZ2RECIRC~4B3 28B15
1p32RECIRC-4B4 <8Bl6
1B32RECIRC~4B5 28B17
1B32RECIRC-4B6 28B18
1B22RECIRC~4B7 24B13
1BI2RECIRC-4B8 22AM1
1B32RECIRC~4B9 22AM2
1G31PC7~1~FWRWCU949A  22AM4
1G31PC7=1~SWRWCU9S0 22AMO
1G31PCI-1-FWRWCUC2A 29AMé
1G31PC2~1~FWRWCUC3A 22BM1
1G31PC2~1~FWRWCU932 22BM2
1G31PC3~1~SWRWCU933 22BM3
1G31PC3~1~FWRWCUS34 22BMS
1G31PC4~1~-SWRWCU935 20Al
1G31PC4~1~FWRWCU936A  20A2
1G31PC6~1~FWRWCU937A 28A1
1G31FF~1~FW1G311110 28B1
1G31FF~1-FW1G311109 ANBA
1G31FF~1~-FW1G311108A  4N8B
1G31FF~1-FW1G311092B  28A7
1G31FF=1~FW1G311093 28B6
1G31PC8~1~FW1G311094 28B7
1G31~1095A 28A9BC1
1G31FF=14-FWRWCUB4B 2BA12BC
1G31FF~14~-FWRWCUB3B 28A15BC1
1B32RECIRC-28A2 28B9BC
1B32RECIRC=28A3 28B12BC
1B32RECIRC~28AS5 28B15BC
1B32RECIRC~28A6 20A1BC
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TARLY 3

108CC BUBCEPTIBLE WELD NUMBER CROBS REFERFNCE
"OLD" 181 "NEW" WELD "OLD" 181 "NEW" WELD
BEE, NQ. NUMBER BEE. _NO. NUMBER.
IRWCU~C1A 1GI1PCL=1=FWRWCUCLA 28B4 1B32RECIRC-28B4
1631-B2A 163115-1-1L~FWRWCUB2A 28B8 1B32RECIRC-23B8
JP1=22~1 12B1INBB=JPI=FWRI22~1 22AM3 1B32RECIRC-22AM3
JP1-22-2 12B1INBB-JPI-FWRI22-2 4Al 1B32RECIRC~4A1
284 1BI2RECIRC=28A4 410 1832RECIRC=4A10
28A14 ABI2RECIRC=28A14 4Bl 1B32RECIRC-4B1
28A15 1D32RECIRC-28A15 4B10 1B32RECIRC-4B10

28AR 1BI2RECIRC~28A8



12ARAL*
12ARA2
12ARA3
12ARA4
12ARA5*
1ZARAG*
12ARB1¥
12ARB2
12ARB3
12ARB4
12ARBS#*
12ARBG*
12ARC1*
12ARC2
12ARC3)
12ARC4
12ARCS*
12ARCE*
12ARD]1*
12ARD2
12ARD3
12ARD4
12ARD5S*

12ARDE#*

TABLE 4

12ARE1*
12ARE2
12ARE3
12ARE4
12ARES*
12AREG*
12BRF1*
12BRF2
12BRF3
12BRF4
12BRFS5*
12BRF6*
12BRG1*
12BRG2
12BRG3
12BRG4
12BRG5*
12BRG6*
12BRH1*
12BRH2
12BRH3
12BRH4
12BRH5*
12BRH6*

12BRJ1*
12BRJ2
12BRJ3
1238RJ4
12BRIS*
12BRJIG*
12BRK1+*
12BRK2
12BRK3
12BRK4
12BRKS*
12BRK6*

page 1 of 1

I1GECC SUSCEPTIBLE WELDS REPLACED/ELIMINATED BY
RCRE _AND CORE SPRAY PIPING/SAFE END REPLACEMENT

1B11INSA-RFV~FWRNA16*

1E21FF~4~-FWRNAL18*

1E21FF=4~-FW1CS15+

1B11INS5B~RPV-FWRNB16*

l1E21FF-8~FWENB18*

1E21FF~8-FW1CS31+*

* WELDS REPLACED AS PART OF THE RCRS/CORE SPRAY REPLACEMENT
(REMAINING WELDS WERE ELIMINATED)



ENCLOSURE R
BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 1 Nor
NRC DOCKET 50-325 / LICENSE NO. DPR-71 TRarll g 7T
16SCC INSPECTION RESULTS - REFUELING OUTAGE 7 B iars

‘34#'
ANALYS1S REPORTS = STRUCTURAL INTEGRITY ASSOCIATES, INC. Re.
Dwﬁ.ﬁ 1
$IR-90-003 - "Redesign of Area Between the RHR System Return ,f’cf;c_
Valves and Reactor Recirculation System Tees,"
1 /29/41

dated January 12, 19%0 .

RAM-91-004 -  "Redesign of Area Between the RHR System Return 7;4' |
Valves and Reactor Recirculation System Tees - ”
As-Built Reconciliation for Unit 1," dated .f Wk
January 14, 1991

SIR-91-003 = "Evaluation of Flaw Indications in RHR Valves
FO60A and FO60B - Brunswick Steam Electric Plant,
Unit 1," dated January 21, 1991



STRUCTURAL /7 /hcuhiewr 2
INTEGRITY
.~ ASSOCIATES INC

e A B A S SR Y VRS
3150 Almoden Expressway Fousl Plant O‘pomtmu |
Suite 226 January 12, 1990 %&Q:Mn;;,t Rood
San Jose, CA 85118 RAM=90«004 uite
(408) 9788200 TN . Akron, Obio 44313
FAX. (408 975 B06A TR, (216 WS St

Mr. Terry Pitchford

Carolina Power & Light Company
Brunswick Steanm Llectric Plant
Leconard Street Extunsion
Southport, NC 28461

Subject: Redesign of Area Between the RHR System Return Valves
and Reactor Recirculation System Tees

References: 1. "Dezign Report =~ Recirculation Piping =

Loop A and B - B31.1 Power Piping Code",

General Electric Company, Revision 0,

October 1, 1985,

Carclina Power & Light Company Drawing Neo.

0=-FP=-06014, Revision A, January 18, 1989.

3. USAS Bl6.5~1968, "Steel Pipe Flanges and
Flanged Fittings", USA Standard.

4. ASA Bl6,10~-1987, "Face-to-Face and End~to-End
Dimensions of Ferrous Valves", American Standard.

$. ASME Boller and Pressure Vessel Code, Section III,
1986 Edition.

6. ANSI B1l6.34-1981, "Valves - Flanged and
Buttwelding End", American National Standard.

()

Dear Terry:

Carolina Power & Light Company (CP&L) dis undertaking more
extensive in~service inspection of the reactor recirculation (RR)
and residual heat removal (RHR) systems at the EBrunswick Steam
Electric Plant, Unit 2, in order to comply with the requirenents
of U.S. NRC NUREG-0313, Revision 2, In order to watvasonically
(UT) examine the weld between the reactor secirculation system
tees and the residual heat removal system return valves, the
valve bodies must be reduced in thickness at the weld location in
order to provide at least a 2-1/2 inch "“flat" land for
manipulating the transducer. Structural Integrity Associates
(SI) was contracted by CP&L ¢to ©provide the technical
Justification for reducing the wvalve body thickness at this
location.

The General Electric Company (GE) performed a reanalysis of the

ir results in the Reference
se of the GE Design Report

RR systenm in 1985, and documented t
1 Design Report. Although the purp
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wae to gualify the RR system, it also provided stress infermation
at the location currently being evaluated, Per Figure 14 (1),
nodes 769 and 509 (Loops A and B) are of interest herein. PFages
224 and 283 (1) report the maximum stress ratio (i.e., computed
stress/allowable stress) for all reported load combinations of
0.511, with a mode’ed thickness of 1.288 inches. Therefore, if a
wall thickness of 1.288 inches is maintained, modification of the
GE Design Repert is not required.

Drawing number 0«FP-06014 [2) provides a general arrangement of
the valves to be examined. Per note number 1, they were designed
to Bl6.5 [3). gince the Reference 2 Adrawing was initially
issued in 1971, the 1968 version of the standard is the
"Code~of=-record”". Reference 3 further references Bl6.10~1957 [4)
for face-to~face and end-to-end dimensions. These twe documents,
therefore, form the basis for the original design of the valves.

Fer Reference 3, Table 27, the minimum thickness required is 2.28
inches for the 24 inch 900 pound gate valves. This is confirmed
per the Reference 2 drawing, that states "2-1/2 min. wall (2.280
min. wall USAS Bl6.5)", Per Reference 4, Table &, the standard
end~to-end dimension is 61 inches, or 30.5 inches from the
centerline of the valve to the edge of the weld preparation. The
geometry of the weld preparation is governed by Figure 10 of
Reference 3 (included here as attached Figure 1).

Reviewing the drawing for the subject valves, however, indicates
that the actual end-to-end dimension is 59 inches, It is not
clear from this review what the original basis was for this
exception to the design Code. However, at this time, the currenc
standards governing valve design can be applied to determine a
less restrictive length requirement. The 1986 version of Section
IIT of the ASME Boiler and Pressure Vessel Code was chosen (5).
The design for the valve body is as follows:

® Per NB-3512.1, "Standard Design Rules" are contained in
NB=3530 through NB~3850.

® NB=3542 references Bl6.34 (6) for minimum body thickness.
This standard reqguires a minimum thickness of 2.28 inches.

® NB-3544.8 provides weld transition and contour requirements
gimilar to those regquired in Reference 3, but does not
provide specific reguirements on end-to-end dimensions.

® NB=3545 provides limits on primary and secondary stress to

ensure that basic ASME Section III safety margins are
maintained.
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¢ Primary membrane stresses are limited by the bedy-neck
crotch region, which is stated to be the most highly
stressed portion of the valve body under internal pressure.
The only effect of thickness reduction at the weld joint on
this stress limit is whether the "area" in the pressure area
method used to calculate crotch general primary membrane
stress has been reduced. Per NB-3545.1(a)(3) and Figure
NB-3545.1(a)~1 (included here as Figure 2),

L, = 0.54 - 7

A = 9,16"

b

where: LA = the reinforcement limit along the
valve body frem the outside surface of the neck

d » 24"

Tb & 2.84" (average)

® Per the attached as-built sketch (Figure 3), the length of
full thickness valve wall available for "LA" equals 2~5/16"

+ 9" + 0.8", or 12-1/16". Therefore, 2=1/2" can be removed
in order to previde a flat land for UT inspection, withmut
viclating the above LA regquirement.

¢ Concerns regarding secondary stresses are again focused in
the crotch region. There is no apparent effect of valve
end-to~end length or thickness of the ve'2 :zrls in these

calculations. Therefore, the modification described herein

will have no effect on secondary stresses or the associated
fatigue evaluation.

it is, therefore, acceptable to machine the valve body per the
attached Figure 4, provided that a minimum length of 9.5 inches
is maintained from the outside Giameter of the neck to the top of
the transition contour.
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If you have any questions on the information contained in this
letter report, please do not hesitate to contact us.

Very truly yours,

LA fge=

« Mattson

A. Ji‘Giannuzzi
Project Manager

/me

ce: CPL-09Q Project File
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VILDING ENDS
Tobie 1) (Cont'd) Dimensions of Weolding Encs (See Tigures § 10 14 inclunive)

l : 1 I 4 | 4 6 I ?
Nomiral | — ', | !
Pipe Size | Sehecur 3 ticing Neex Selding End :
\ Beo | Flanpedt | NValves't 3 e yé
|OSTD | aade | M4 |oaae | 10 037
| T | 134 | anisd | c.se
%5 | | 18000 | 3b.0b4 0.500
i 60 | | iebid ‘l 1P 0403
LT | 80 | 42800 | 1.6 0,750
' i 100 | I § 5 1 13,319 0,937
| in [ | i | d5.0é 1,003
| idd ‘ £ 13500 $3.771 1.2%0
| 60 | . | 15,368 11,408 1. 406
' e P 36000 | 163/4 | 153%0 | ii.50) 0.3%
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60 . 14,688 4.8 0.65¢
16 [ 3 | ! i kRl 14404 N T
| 200 | b0 1418 1,081
120 | | 1has TR
| 4l ' | b sh44 | L4
160 | | 3380 | 383% | 19
STD | 000 | 26 0/83 | %380 IS
| b 4] | 15000 +7.084 0.500
40 - | 36.8% 16.0% | 6562
| 60 \ 16,500 16.646 | 0,980
18 I 80 | 16336 160 0.98%
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20 ' 18,050 | 1888 1,3%8
| 0 | \ 6% | 1882 1 1362
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b ! 19,000 | 19,064 | ¢.800
& | | 18834 | iBg3 | 0898
60 | | I68% L 358 B.3i2
o0 80 x %088 | 18,385 l « 033
100 1T438 { 11,07 .98
130 17000 | 17354 i.800
140 16,500 | 16.8% 1,750
160 | 16bed | g 1068
%@ « 4000 4 5/8 25,250 | 3 18 10 0.1%
% | 3000 | WD6e | 0500
30 | 8% | 3% 0.562
40 i | es:020 ‘ SRt 0.68"
5 6 | | 2u.064 23,268 0.968
. 0 | TET R L 1218
100 | il ] { ol o0 3531
120 | 20.3% | 20.%88 181
140 | ’ 10.8%6 " 20.350 - 063
160 ! 19.314 19.8%0 o 343
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ATTRCUMENT 2

3150 Almaden Expressway l'oo_nl Plan Operations
" S\MOCZAZGS“ i Jﬂnuary ]4' 1991 (3 Sou;hm!:u:: Road
?Ala;';.é?ﬂ-az&l RAM-91-004 Akion, Ohio #4313
FAX (408) 978 (216) Bo4 - BA8E |
o FAX (216) BoS 548 ‘

Mr. Roy R. Johnson, Pioject Manager
Carolina Power & Light Company
Brunswick Steam Electric Plant
Leonard Street Extension

Southport, NC 28461

Subject: Redesign of Area Between the RHR System Return Valves and Reactor
Recirculation System Tees - As-Built Reconciliation for Unit 1

Reference:  Structural Integrity Associates Report SIR-90-003, Revision 0, dated January ;
12, 1990

Dear Roy:

The referenced report provided Carolina Power & Light Company (CP&L) with the
technical justification for reducing the valve body thickness at the subject location. The
modifications described in the report have been implemented, and CP&L has forwarded
Unit 1 as-built data for both the Loop "A" and Loop "B" locations (Attuchiients 1 and 2,
respectively). All of the geometric requirements contained in the referenced report were 1
satistied for Loop "A", and most were satisfied for Loop "B". For Loop "B", the actual "B" \
and "C" dimensions did not meet the requirements of Figure 4 of the referenced report. In }

\

addition, a localized thin spot on the valve body was required in order 1o remove PT
indications (see Attachment 2),

The requirement for the "C" dimension to be set to 2 1/2" was in order to allow UT
examination of the tee-to-valve weld. Since CP&L approved the difference, we assume that
the dimension is acceptable (see the first paragraph of the referenced report),

Based upon a review of Figure 1 of the referenced report, which forms the basis for the
specified "B" dimension, it is felt that use of a "B" dimension of 1 1/4" in lieu of the 1 1/2"
requirement is acceptable.

Per Attachment 2, a cavity has been removed from the valve body in order to remove PT ‘
indications. The distance from the end of the machined area to the outside surface of the

neck is 8.0" (9.75" - 1.75"), versus the 9 1/2" minimum dimension shown in Figure 4 of the

refurenced report. However, the actual distance from the edge of the grind out area to the

outsidi of the neck is 10.50" per Attachment 2. Therefure, this requirement is satisfied.
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Based upon the above review, the as-built configuration is in compliance with the referenced
report,

If you have any questions on this letter, or the attachments thereto, please do not hesitate
to contact us. It is suggested that this letter be filed with CP&L's records pertaining to the
Unit 1 RHR and reactor recirculation systems.

Very truly yours,

LR

R. A. Mattson

t);ﬂ / Approved by:
/ /7

f e
P. C. Riccardella 7 A JJIGidnnuzzi f

Proj¢ct Manager

i
attachment

ce:  CPL-16Q-102
CPL-16Q-401
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FAX (216) 968.546)

Mr. Roy R. Johnson, Project Manager
Carolina Power & Light Company
Brunswick Steam Electric Plant
Leonard Street Extension

Southport, NC 28461

o

Subject: Evaluation of Flaw Indications in RHR Valves FO60A and FO60B -

Brunswick Steam Electric Plant, Unit 1

References: I General Electri- Company, Brunswick Steam Electric Plant Unit 1 ISI
Report, Report Nos. R-111 and R-112.

.t.)

ASME Boiler and Pressure Vessel Code. Section X1, 1989 Edition with
1990 Addendum, IWB-3600 and Appendices H and A.

"Evaluation of Flaws in Ferritic Piping", Novetech Corporation, EPRI
Report NP-6045, October, 1988,

Dear Roy

Caroling cower & Light Company (CP&L) is undertaking more extensive inservice
inspection of the reactor recirculation (RR) and residual heat removal (RHR) systems at
the Brunswick Steam Electric Plant (BSEP), Unit 1. in order to comply with the
requirements or U.S. NRC NUREG-0313, Revision 2. During tue process of ultrasonically
(UT) examining the welds between the reactor recirculation system tees and the residual
heat removai system return velves, flaw indications were detected in the valve bodies away
from the welds [1]. Structural Integrity Associates (SI) was contracted by CP&L to provide
, the technical justification for accepting the flaw indications as-is.

Figure 1 shows the geometry in question, and was provided by CP&L. The Reference 1
report describes the flaw incications detected during inservice inspection. This letter report
and attached appendices documents the flaw analyses performed in order to justify plant
startup and continued operation
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Structural Evaluation

Based upon the geometry shown on Figure 1, an axisymmetric solid-of-revolution finite
element model was developed for evaluation of stresses caused by internal pressure (1000
psig) and steady state temperature (532°F, with 70°F being stress-free). The Algor
SUPERSAP Program was used for analysis. Appendix A contains the detailed calculatione
documenting the stress analysis performed. Since an axisymmetric analysis was performed,
the reactor recirculation sysiem piping was modeled as an equivalent sphere of radius equal
to the pipe diameter. Material properties were chosen at 550°F. Since all reported flaws
were oriented in the axial direction, only hoop stresses are of interest in the flaw evaluation.
All hoop stresses in the area of interes: sre provided on pages 9, 10, and 11 of Appendix
A for the 1000 psig pressure load, and on pages i4, 15, and 16 for the steady state thermal
analysis. Appendix B summarizes the stresses of interest which will be used in the flaw
evaluation. These stresses were adjusted for the maxinium operating pressure of 1250 psig,
and to include ASME Code safety factors.

P Mechanios Blaw Busluat

The preceding geometry and stress results for the BSEF, Unit 1 RHR valve were employed
to perform fracture mechanics flaw evaluations. The worst cuse (deepest) axial flaw
indication, 1.1 in. deep, with the length in the valve undetermined because of geometry, was
evaluated in accordance with ASME Section XI [2]. In accordance with IWB-3650,
Appendix H, for evaluating ferritic piping, safety factors of three on hoop pressure stress and
one on hoop thermal stress were applied. Because of the distance of the flaw indications
from the weld center-line, weld residual stresses were assumed to be negligible,

Material properties were derived from CMTR's (certified material test reports) for the "B"
valve, which contained the deepest indication, for both elastic-plastic (EPFM) and linear
elastic fracture mechanics (LEFM) analyses. Charpy toughness values of 21, 32, and 31 ft-Ib
were reported for tests at -20°F, indicating relatively good toughness for this A216-WCB
casting material. Using Section XI, Appendix H methods for correlating J,c and K, with
Charpy upper shelf, and an assumed minimum upper shelf of 35 ft-Ib (based on the -20°F
results), a Jic value of 350 in-Ib/in* and a K¢ value of 102.1 ksivin were justified. A
corresponding J-Resistance curve from Reference 3 was employed for the EPFM analysis,
with a Ramberg-Osgood stress-strain curve derived from the CMTR results.

EPFM analyses show that an infinite length axial crack in the reduced section of the valve,
using average stresses in that section, is acceptable for a depth in excess of the 1.1 in
maximum reported indication depth. LEFM was used as a cross-check, with the stress
distributions at the valve cross-section corresponding to the deepest indication location, to
show that an axial crack 1.1 in. deep would be acceptable over the length of the valve
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acceptable for the adjacent thicker section of the valve which was not inspectable because
of the configuration. Fatigue crack growth for the deepest portion of the indication, due to
117 startup/shutdown cycles and corresponding pressure and thermal stress cycles over the
life of the plant, was predicted by using the ASME Section XI fatigue crack growth law to
be on the order of 0.01 inches. This amount of predicted growth is assumed negligible, and
is consistent with the conclusion that these flaw indications are original fabrication
discontinuities, and are not service-induced.

In summary, ASME Section XI safety margins are met for the largest indication, which
envelcpes the other indications. The reported indications are considered acceptable as-is.
Detailed flaw evaluation calculations are found in Appendix C to this letter report.

Based upon the information provided herein, coupled with that provided by CP&L, it is
concluded that the UT flaw indications found on RHR valves FO60A and FO60B are not
service-induced, and are acceptable as-is for one more refueling cycle. It is recommended
that these flaws be reinspected at the next refueling outage to confirm that there is not a
crack growth mechanism.

Should you require further information, and have questions on the attached, please contact
us.

Very truly yours,

LA LN

J. F. Copeland R. A Mattson
Associate Associate

i

Attachment

cc:  Dale Bates - CP&L
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APPENDIX A

Stress Analysis of RHR Valve to Recirculation System Tee
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