MAY 9, 2003

10 CFR 50. 55a(a) (3)

U.S. Nucl ear Regul atory Conm ssion
ATTN.  Docunent Control Desk

Mai | Stop OAFN, P1-35

Washi ngton, D.C. 20555-0001

Cent | enen:
In the Matter of ) Docket No. 50-296
Tennessee Vall ey Authority )

BROANS FERRY NUCLEAR PLANT (BFN) - UNIT 3 - AMERI CAN SOCI ETY OF
MECHANI CAL ENG NEERS ( ASME) SECTI ON XI, | NSERVI CE | NSPECTI ON
(1'Sl') PROGRAM - REQUESTS FOR RELI EF 3-1SI-13, 3-1Sl-14, AND
3-1S8I1-15

In accordance with 10 CFR 50.55a(a)(3)(i) and (ii), TVAis
seeking relief fromcertain inservice inspection requirenents in
the 1989 Edition, no addenda, of Section Xl of the ASME Boil er
and Pressure Vessel Code. The enclosures to this letter contain
BFN Unit 3 requests for relief 3-1SI-13, 3-1SI-14, and 3-1SI-15
for NRC review and approval .

TVA has determ ned that the Standby Liquid Control nozzle,

| ocated in the bottom head of the reactor pressure vessel, is

i naccessi ble for exam nation frominside of the vessel

Addi tionally, because of the small dianeter of the nozzle
(approxi mately 2-inches) and the thickness RPV head

(approxi mately 6-inches), the ratio of the nozzle dianeter to

t he head thickness nmakes it inpractical to performan exam nation
fromoutside the RPV of the nozzle-to-head radius blend surface.
Geonetric and material reflectors inherent in the design prevent
a meani ngful exam nation from being performed on the inside
radi us section of the nozzle. As a result, TVAis submtting
request for relief 3-1SI-13 in Enclosure 1.

TVA is al so seeking relief frominservice inspection requirenments
of the 1989 Edition of the ASME Code, Section Xl for the
vol unetric exam nation of Class 1, Reactor Pressure Vessel (RPV)
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nozzl e inner radius sections. As an alternative, TVA proposes
to use an enhanced renote visual (VT-1) exam nation, capable of
a 1-ml resolution, for the RPV nozzles inner radius section.
Requests for relief 3-1SI-14 and 3-1SI-15 are provided in

Encl osures 2 and 3 respectively.

These three requests for relief are consistent with ones
submtted by TVA for BFN Unit 2 by letters dated May 24, 2002 and
February 14, 2003 (2-1SI-13), and April 23, and Septenber 5, 2002
(2-1SI-16 and -17). The NRC approved the requests for relief by
letters dated April 3, 2003, and October 7, 2002, respectively.

TVA requests approval of these requests for relief by January 16,
2004, to support resource planning for the Unit 3 Cycle 11
(Spring 2004) refueling outage.

There are no new regulatory commtnents contained in this letter.
| f you have any questions, please contact nme at (256) 729-2636.

Si ncerely,

T. E. Abney
Manager of Licensing
and I ndustry Affairs

cc: See Page 3
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Encl osures
cc (Encl osures):
(Via NRC Electronic D stribution)

M. Stephen J. Cahill, Branch Chief
U.S. Nucl ear Regul atory Comm ssion
Region |1

Sam Nunn Atl anta Federal Center
61 Forsyth Street, S.W, Suite 23T85
Atl anta, Georgia 30303-8931

NRC Resi dent | nspector
Browns Ferry Nucl ear Pl ant
10833 Shaw Road

At hens, Al abama 35611- 6970

M. Kahtan N. Jabbour, Senior Project Manager
U.S. Nucl ear Regul atory Comm ssion

One White Flint, North

(M5 08®)

11555 Rockville Pike

Rockville, Maryland 20852-2739
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cc (Encl osures):

Bhat nagar, PAB 1E- BFN
Bur zynski, BR 4X-C
Ladd, PEC- 2A- BFN
Maddox, LP 6A-C

O csvary, LP 6A-C
Root, PAB 1G BFN
Rupert, NAB 1A- BFN
Si nger, LP 6A-C
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ENCLOSURE 1

TENNESSEE VALLEY AUTHORI TY
BROWNS FERRY NUCLEAR PLANT ( BFN)
UNIT 3
AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME) SECTI ON X,
| NSERVI CE | NSPECTI ON (1 SI') PROGRAM
( SECOND TEN- YEAR | NSPECTI ON | NTERVAL)

REQUEST FOR RELI EF 3-1SI-13

(See Attached)



TENNESSEE VALLEY AUTHORI TY

BROWNS FERRY NUCLEAR PLANT ( BFN)

UNIT 3

ASMVE SECTI ON XI | NSERVI CE | NSPECTI ON PROGRAM
( SECOND TEN- YEAR | NSPECTI ON | NTERVAL)

REQUEST FOR RELI EF 3-1SI-13

Executive Summary:

Pursuant to 10 CFR 50.55a(a)(3)(i), relief
is requested for the follow ng on the basis
that the proposed alternative would provide
an acceptable |evel of quality and safety.

TVA is requesting relief fromcertain

i nservice inspection requirenents of the
1989 Edition, no addenda, of Section Xl of
the ASME Boil er and Pressure Vessel Code for
the volunetric exam nation of the reactor
pressure vessel (RPV) Standby Liquid Control
(1 nozzle) nozzle inside radius section.

The Standby Liquid Control nozzle is
designed with an integral socket to which
the boron injection piping is welded. The
nozzle is located in the bottom head of the
reactor pressure vessel in an area that is
i naccessible, since it is below the core
shroud plate, for exam nation fromthe

i nside of the vessel. Therefore, the

exam nations nust be perforned fromthe
outside surface of the vessel head. Because
of the small dianeter of the nozzle

(1.e., ~2-inches) and the thickness of the
head (i.e., ~6-inches), the ratio of the
nozzl e dianmeter to the head thickness make
it inmpractical to performan exam nation
fromthe nozzl e-to-head radius bl end
surface. Also, to performthe ultrasonic
exam nation (UT) fromthe head surface the
sound nust travel through the full thickness
of the head into a conpl ex cl addi ng/ socket
configuration. Therefore, geonetric and
material reflectors inherent in the design
prevent a neani ngful exam nation from being
performed on the inside radius section of
the nozzl e.

El-2



Unit:

| SI | nterval

Systen(s):
Conponent s:

ASME Code C ass:

ASMVE Section Xl
Code Edition:

Code Tabl e:

Exam nati on
Cat egory:

Exam nation |tem
Nunber :

Code Requirenent:

Code Requirenents

From Whi ch Rel i ef

| s Request ed:

As an alternative, TVA proposes to performa
vi sual (VT-2) exam nation of the nozzle area
each refueling outage in conjunction with
the Cass 1 System Leakage Test.

This request for relief is consistent with
one submtted by TVA for BFN Unit 2
(2-1SI-13) by letters dated May 24, 2002,
and February 14, 2003. NRC approved TVA's
request by letter dated April 3, 20083.

Three (3)

ASME Section Xl, Second Ten-Year ISl Interval
(Novenber 19, 1996 to Novenber 18, 2005)

St andby Liquid Control (SLC)

RPV Nozzle (N-10) Inside Radius Section
(See Attachment, Sketch SK-B3022)

ASME Code Class 1

1989 Edition, No Addenda

| \B- 2500- 1

B-D, “Full Penetration Welds of Nozzles in
Vessel s”

B3. 100, “Nozzle Inside Radius Section”

The 1989 Edition, no Addenda, ASME Section
X, Table IWB-2500-1, Exam nation Category
B-D, Item B3.100, requires a volunetric
exam nation of the inside radius section of
nozzl es i n vessels.

Relief is requested fromthe requirenent to
performa volunetric exam nation of the

i nside radius section of the ~2-inches

di aneter Standby Liquid Control nozzle.

El-3



List O ltens
Associ ated Wth
The Reli ef

Reguest :

Basis For Relief

Reguest :

Al ternate
Exam nati on

N10- NV ( St andby Liquid Control nozzle (1 nozzle)
i nsi de radi us section)

The Standby Liquid Control nozzle is designed
with an integral socket to which the boron
injection piping is welded. The Standby Liquid
Control nozzle is located in the bottom head of
the reactor pressure vessel in an area that is

i naccessible, since it is below the core shroud
plate, for exam nation frominside of the
vessel. Therefore, any exam nation woul d have
to be performed fromthe outside surface of the
vessel head. Because of the small dianeter of
the nozzle (i.e., ~2-inches) and the thickness
of the head (i.e., ~6-inches), the ratio of the
nozzl e diameter to the head thickness nakes it
inpractical to performan exam nation fromthe
nozzl e-to-head radi us blend surface. Also,

to performthe ultrasonic exam nation fromthe
head surface the sound nust travel through the
full thickness of the head into a conpl ex

cl addi ng/ socket configuration. These geonetric
and material reflectors, inherent in the design,
prevent a meani ngful exam nation from being
performed on the inside radius section of the
nozzle. Additionally, the inside radius section
socket is welded to piping which injects boron
at locations far renoved fromthe nozzle, thus
elimnating any thermal stratification
possibility at the nozzle inside radius section.

This request for relief is consistent wwth one
submtted by TVA for BFN Unit 2 (2-1SI-13) by
letters dated May 24, 2002, and February 14,
2003. NRC approved TVA' s request by letter
dated April 3, 2003.

TVA will performa visual (VT-2) exam nation
of the nozzle area each refueling outage in
conjunction with the Cass 1 System Leakage
Test .

El-4



Justification For

The Granting O
Rel i ef :

| npl enent ati on
Schedul e:

Att achment :

The i nner radius section of the SLC nozzle is
required to be exam ned in accordance wi th ASME
Section X, Table |IWB-2500-1, Exam nation
Category B-D, Item B3. 100 once during each
Ten-Year |SI interval. The nozzle is

i naccessible frominside the RPV since it is
bel ow the core shroud plate. The design
configuration prevents a neani ngful UT

exam nation from being performed on the inside
radi us section of the SLC nozzle from outside
t he vessel

A review of the first Ten-Year ISl interval
program shows the nozzle was exenpt (i.e.
3-inch and smaller) from exam nation based on
section |WB-1220(b) (1) of the Code of record in
effect for the first Ten-Year interval (ASME
Section X, 1974 Edition, Sumrer 1975 Addenda).
Therefore, no exam nation was required, or
performed, for the SLC nozzle during the first
Ten-Year 1Sl inspection interval.

However, the SLC nozzle has received a VT-2
(visual) exam nation in conjunction with the
Class 1 System Leakage Test conducted during
each refueling outage of the Second Ten-Year | Sl

interval. Consequently, the SLC nozzle has
undergone four VT-2 (visual) exam nations during
the second Ten-Year interval. No | eakage has

been identified during the VI-2 (visual)
exam nations of the SLC nozzl e.

This request for relief is applicable to the
BFN Unit 3, ASME Section Xl, Second Ten- Year
| nservice Inspection Interval (Novenber 19,
1996 to Novenber 18, 2005).

Sket ch SK-B3022

El-5



At t achnent

3-131-13

One (1) Sketch

SK- B3022

El-6



220Ed-%s

oM HILINS

BIN 37Z20N 04INOD OINDIT ONY € Ay NI - 'NOILY VIVISNI/NOELYDIYEYS H04 G3SN 38 LON 1TVHS
3YNSS3Hd WIIN3Y3II0 1Iv130 D3N H14 SNADUE | 90ES-BOY ONY A INO 35N WYYI0Hd ISI ¥OJ S1 HOI3MNS SIHL *3I0N

Iun 133r0ud ‘GN AT 30

<11

SS3mnapy
1 g3y
\ Niu .g,p %;t

m._umsn<:—m<
L1000
INIOH04 3TZZ0N

REFERENCE B&W ORAWING NO 13(837€-8 (QETALL B}

AND NO.151868BE-9

SKETCH RELEASE RECORD

PURPOSE

=
a

ol
mp
z|o
alo
ajzx
Ua
=N
A
=

4
o

=
H!vl
w

wio
T
w|
Tl
Bl
wla
Tlw
2>
ol
Wi
o
alx
x
)
wl T
Lot 4
| N
ol
>

wle
a

SK- B3022

E1-7



ENCLOSURE 2

TENNESSEE VALLEY AUTHORI TY
BROWNS FERRY NUCLEAR PLANT ( BFN)
UNIT 3
AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME) SECTI ON X,
| NSERVI CE | NSPECTI ON (1 SI') PROGRAM
( SECOND TEN- YEAR | NSPECTI ON | NTERVAL)

REQUEST FOR RELI EF 3-1SI-14

(See Attached)



TENNESSEE VALLEY AUTHORI TY

BROWNS FERRY NUCLEAR PLANT ( BFN)

UNIT 3

ASMVE SECTI ON XI | NSERVI CE | NSPECTI ON PROGRAM
( SECOND TEN- YEAR | NSPECTI ON | NTERVAL)

REQUEST FOR RELI EF 3-1SI-14

Executive Summary:

In accordance with 10 CFR 50.55a(a)(3) (i),
TVA is requesting relief frominservice

i nspection requirenents of the 1989 Edition,
no Addenda, Section Xl of the ASME Boil er
and Pressure Vessel Code for the volunetric
exam nation of Class 1, reactor pressure
vessel (RPV) nozzle inner radius sections.
The exam nation requirenent is for a
volunetric exam nati on of ASME Section X,
Exam nation Category B-D, “Full Penetration
Wel ded Nozzles in Vessels,” Item No. B3.100,
“React or Vessel Nozzle Inner Radius
Section.”

This request for relief applies to the BFN
Unit 3 Reactor Pressure Vessel Nozzles, with
the exception of the six (N4) Feedwater

nozzl es. The six Feedwater nozzles inner
radi us section will continue to be exam ned
with ultrasonic testing (UT) techniques
devel oped and qualified using GE Procedure,
GE- NE- 523- A71- 0594- A, Revi sion 01,
"Alternate BWR Feedwater Nozzl e |Inspection
Requirenents,"” (the NRC has approved this
report in an SER transmtted by letter dated
March 10, 2000), and ASME Section Xl Code
requirenents.

TVA proposes to inspect the nozzle inner
radi us sections using enhanced visual (VT-1)
requi renents in accordance with the
acceptance criteria of Table |W-3512-1 of
the 1989 Edition, no Addenda of ASME Secti on
Xl Code.

E2-2



Unit:

| SI | nterval

Systen(s):
Conponent s:

For the reactor pressure vessel nozzles

i nner radius section, TVAw Il perform an
enhanced renote visual (VT-1) exam nation
capable of a 1-mi| wire resolution, in
accordance wth ASME Section X, VT-1
requirenents.

TVA consi ders the above proposed alternative

exam nations wll provide an acceptabl e
| evel of quality and safety. The proposed
alternatives wll also provide a significant

savings in exam nation resources and
radi ati on exposure.

This request for relief is consistent with
one submtted by TVA for the BFN Unit 2 RPV
Nozzles (2-1SI-16) submtted by TVA letters
dated April 23, 2002, and Septenber 5, 2002.
NRC approved TVA s request for relief by

| etter dated October 7, 2002.

It should be noted that 2-1SI-16 al so
requested relief for exam nation of three
RPV head nozzles. This request for relief
(3-1Sl-14) does not include the three RPV
head nozzles. Relief for the three BFN
Unit 3 RPV head nozzl es was previously
approved by NRC |etter dated March 13, 2002.

Three (3)

ASME Section Xl, Second Ten-Year | SI

I nterval, (Novenber 19, 1996 to Novenber 18,
2005)

React or Pressure Vessel (RPV)

RPV Nozzl es Inner Radius Section as foll ows:
Reactor Recircul ation Suction Loop Nozzl es,

N1A and N1B (28-inch dianeter) (Total of 2
nozzl es) (See Attachment A, Sketch SK-B3017)

Mai n St eam Nozzl es, N3A, N3B, N3C, and N3D
(26-inch dianeter) (Total of 4 nozzles) (See
Attachnment A, Sketch B-3018)

E2-3



ASME Code C ass:

ASMVE Section Xl
Code Edition:

Code Tabl e:

Exam nati on
Cat egory:

Exam nation |Item
Nunber :

Code Requirenent:

Code Requirenents
From Whi ch Rel i ef
| s Request ed:

List O ltens
Associ ated Wth

The Relief Request:

Control Rod Drive Return Line Nozzle,
(capped) N9 (4-inch dianeter) (Total of 1
nozzle) (See Attachnment A, Sketch SK-B3020)

ASME Code Class 1

1989 Edition, no Addenda

| WB- 2500- 1

B-D, “Full Penetration Wel ded Nozzles In
Vessel s”

B3. 100, “Nozzle Inside Radius Section,”

(7 Nozzles - N1A, N1B, N3A, N3B, N3C, N3D,
and N9)

The 1989 Edition, no Addenda of ASME Secti on
X, Table IWB-2500-1, Exam nation Category
B-D, Item B3.100, requires a volunetric

exam nation of the reactor pressure vesse
(RPV) nozzles inner radius section once each
Ten-Year |SI interval.

Relief is requested fromthe requirenent to
performa volunetric exam nation of the
reactor pressure vessel nozzles inner radius
section (Nozzles NLA N1B, N3A, N3B, N3C,
N3D, and N9)

Reactor Pressure Vessel Nozzles, N1A N1B
N3A, N3B, N3C, N3D, and N9 (Total of 7
nozzl es)

Not e: The si x Feedwater nozzle inner radius

sections wll continue to be exam ned with
ul trasoni ¢ exam nation (UT) techniques
devel oped and qualified wth GE-NE-523- A71-
0594- A, Revision 01 (NRC has approved this
report by letter dated March 10, 2000), and
ASME Section Xl Code requirenents.

E2-4



Basi s For

Rel i ef

Reguest :

Pursuant to 10 CFR 50.55a(a)(3)(i) TVAis
requesting relief fromcertain ASVME Section
Xl requirenents to performthe volunetric
exam nation descri bed above. TVA is
proposi ng to perform an enhanced vi sual
(VT-1) exam nation in accordance with the
acceptance criteria of Table |W-3512-1 of
the 1989 Edition, no Addenda of ASME Section
Xl Code.

The visual exam nation will cover the sane
i nspection surface as specified for the
vol unmetric exam nation

The volunetric exam nations (ultrasonic)
conducted fromthe outside surfaces are
difficult and tinme consum ng due to the
asymmetrical configuration of both the
nozzl e outside surface (where the
transducers are nmani pul ated) and the

i nner radius section of the nozzle

being interrogated. Exam nation of the
asymmetrical surfaces may require

several different transducer/wedge angle
conbi nati ons and these are applied at
certain azinmuths around the nozzle weld
bl end area of the vessel surface.
Different size nozzles usually require a
separate set of transducer/wedge angle
conbi nations and calibrations. Several
hours may be required for the calibrations
and exam nation of a typical nozzle inner
radi us section.

An enhanced vi sual (VT-1) exam nation of the
nozzl es inner radius section would provide
assurance of the required coverage and
indicate the presence of surface flaws. The
option to performan enhanced vi sual (VT-1)
exam nation will provide an acceptable

exam nation w thout conprom sing the |eve

of quality and safety.

The proposed alternative will also provide a
significant savings in exam nation resources
and radi ati on exposure to exam nation and
support personnel.

E2-5



Al ternate
Exam nati on

I n accordance with 10 CFR 50.55a(a)(3) (i)
TVA will performthe following alternate
exam nati on

For the Reactor pressure vessel nozzles

i nner radius section, (NLA N1B, N3A N3B
N3C, N3D, and N9), TVA will perform an
enhanced renote visual exam nation (VT-1),
capable of a 1-mi| wire resolution, in
accordance wth ASME Section X, VT-1
requirenents. This exam nation will be a
remote visual examutilizing caneras.
Essentially 100 percent Code coverage w ||
be attai ned.

TVA is proposing to perform enhanced vi sual
(VT-1) exam nation using the nost
conservative surface flaw acceptance
criteria of Table |IWB-3512-1 of the 1989
Edition, no Addenda of ASME Section Xl Code.
A maxi mum al | onabl e a/t val ue of 2.5 percent
w Il be used for the acceptance criteria
with surface indications encountered using
this alternative visual exam nation

Note: As used above, “enhanced” in enhanced
visual (VT-1) exam nation refers to the
1-m| standard at two feet that is to be
denonstrated by the exam ners to assure
acceptabl e resolution sensitivity.

Surface indications that exceed 2.5 percent
a/lt value wll be unacceptable for continued
service until such tinme that they are deened
accept abl e based on suppl enent al

exam nations perfornmed in accordance with
paragraph | WB-3412.2, the rel evant
conditions corrected or repaired in
accordance wth IWB-3412.3, or denonstrated
to be acceptabl e through anal yti cal

eval uation in accordance w th paragraph

| \B- 3412. 4.

Note: The renote in-vessel enhanced vi sual
exam nations wll be perforned on the RPV
nozzl es usi ng approved procedures requiring
that the resolution sensitivity be
established using a 1-m | wre standard.

E2-6



Justification For

The Granting O
Rel i ef :

This is consistent with that used for
| nvessel Visual I|nspection (IWI)
exam nations intended to detect cracking.

| WI exam nations typically utilize a
Sensitivity, Resolution and Contrast
Standard (SRCS) which is fabricated with
a surface texture representative of the
surface to be exam ned or the actual
surface to be exam ned may be used. A
target (1-ml| wire) is superinposed over
the SRCS or surface to be exam ned.

Equi pment resolution and sensitivity is
denonstrated prior to performng

exam nations. Resolution and sensitivity
of the exam nation equi pnment and techni que
i s considered adequate when the systemis
capabl e of discerning the required target.

The RPV nozzles were nondestructively

exam ned during fabrication and have

previ ously been exam ned using inservice
ultrasoni c techni ques specific to the nozzle
configuration. No indication of fabrication
defects or service related cracking has been
detected by these exam nations. See
Attachnent B for nozzle |listing and previous
UT exam nati on cover age.

The RPV nozzles inner radius sections are
the only non-wel ded areas (excluding the RPV
head bolts) requiring exam nation on the
reactor vessel. This requirenent was
determnistically made early in the

devel opnent of ASME Section Xl. For al
nozzl es, other than Feedwater, there is

no significant thermal cycling during
operation. Froman industry experience
perspective, there is no need to performa
vol unetric exam nation on any nozzle ot her
than the Feedwater and CRD return nozzles.
No service rel ated cracking has been

di scovered in any of the BWR fl eet nozzl es
ot her than on Feedwater or CRD return |ines.
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| npl enent ati on

Schedul e:

Attachment s:

This request for relief is applicable to

the BFN Unit 3, Second Ten-Year ASME Section
Xl, Inservice Inspection Interval (Novenber
19, 1996 to Novenber 18, 2005).

Attachment A - 4 sketches

Sket ch SK-B3001, Reactor Pressure Vessel
Assenbl y

Sket ch SK-B3017, N1 Recircul ati on Nozzl es
Sket ch SK-B3018, N3, Main Steam Nozzl es
Sket ch SK-B3020, N9, Control Rod Drive
Return Li ne Nozzl e

Attachment B - Table

Unit 3 RPV Nozzl e Exam nati ons

E2-8



Attachnent A

3-131-14

FOUR (4) Sketches
SK- B3001, RPV Assenbly
SK-B3017, Recirc. Nozzl es

SK-B3018, Main Steam Nozzl es
SK- B3020, CRD Return Line Nozzle

E2-9
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Attachnent B

3-131-14

UNI T 3 RPV NOZZLE EXAM NATI ONS
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REQUEST FOR RELIEF 3-1SI-14

UNIT 3RPV NOZZLE EXAMINATIONS

U trasonic Exam nation

Enhanced Vi sual
Exam nati on

Dat e Act ual
Nozzle |Size| Exam ned Report No. % Esti mated %
Cover age Cover age
N1A- IR | 28” 10/ 8/ 98 R- 205A 100 100
N1B-1 R | 28” 3/ 29/ 02 R- 157 100 100
N3A-I R | 267 3/ 10/ 02 R- 165 100 100
N3B-1 R | 26" 10/ 8/ 98 R- 209A 100 100
N3G IR | 267 11/ 17/ 93 R- 1207 100 100
N3D-I R | 267 11/11/93 R- 1178 100 100
*NO- | R 47 4/ 1/ 02 R-173 100 100

*Non- oper ati onal / capped
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ENCLOSURE 3

TENNESSEE VALLEY AUTHORI TY
BROWNS FERRY NUCLEAR PLANT ( BFN)
UNIT 3
AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME) SECTI ON X,
| NSERVI CE | NSPECTI ON (1 SI') PROGRAM
( SECOND TEN- YEAR | NSPECTI ON | NTERVAL)

REQUEST FOR RELI EF 3-1SI-15

(See Attached)



TENNESSEE VALLEY AUTHORI TY
BROWNS FERRY NUCLEAR PLANT ( BFN)
UNIT 3
ASMVE SECTI ON XI | NSERVI CE | NSPECTI ON PROGRAM
( SECOND TEN- YEAR | NSPECTI ON | NTERVAL)

REQUEST FOR RELI EF 3-1SI-15

Executive Summary: In accordance wth 10 CFR 50.55a(a)(3) (i),
TVA is requesting relief frominservice
i nspection requirenents of the 1989 Edition
no Addenda, Section Xl of the ASME Boil er
and Pressure Vessel Code for the volunetric
exam nation of Class 1, reactor pressure
vessel (RPV) nozzles inner radius section
for the Recirculation Inlet |oop, Jet Punp
I nstrunentation, and Core Spray nozzl es.
The exam nation requirenent is for a
vol unetric exam nation of ASME Section X,
Exam nation Category B-D, Full Penetration
Wel ded Nozzles in Vessels, Item No. B3. 100,
“React or Vessel Nozzle Inside Radius
Section.”

TVA is proposing to performa renote
enhanced vi sual VT-1 exam nation of the
accessi ble surface (reactor internal piping
configuration prevents placenent of canera
to obtain essentially 100 percent coverage)
of the nozzle inner radius region for the
speci fi ed nozzl es.

TVA proposes to inplenent enhanced vi sual
(VT-1) requirenents in accordance with the
acceptance criteria of Table |W-3512-1 of
the 1989 Edition, no Addenda of ASME Section
Xl Code.

For the Reactor pressure vessel nozzle

i nner radius sections, TVAwIlIl performan
enhanced renote visual (VT-1) exam nation
capable of a 1-mi| wire resolution, in
accordance wth ASME Section X, VT-1
requirenents.
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Unit:

| SI | nterval

Systen(s):
Conponent s:

TVA consi ders that the proposed enhanced

vi sual (VT-1) exam nation, capable of a
1-m| resolution, of the accessible portions
of the nozzle inner radius region for the
specified nozzles wll provide an acceptable
| evel of quality and safety. Further,
conpliance with the existing ASME Section Xl
requi renent would result in hardship or
unusual difficulty wthout a conpensating
increase in the level of quality and safety.

Performance of the volunetric exam nation
requires the examner to enter and remain
i nside the biological shield penetration
area around the nozzle for the duration of
the ul trasoni c exam nation, which takes
approxi mately one hour. Dose rates for the
specified RPV nozzles are in the range of
500 to 1200 mllirem per hour, with
shielding in place. Performance of these
exam nations results in an estimated
personnel exposure of about 4.5 Rem per

i nspection interval. Performance of a

vi sual exam nation using renote caneras
essentially elimnates any personnel
exposure.

This request for relief is consistent with
one submtted by TVA for BFN Unit 2
(2-1SI-17) by letters dated April 23 and
Septenber 5, 2002. NRC approved this
request for relief by letter dated

Cct ober 7, 2002.

Three (3)

ASME Section X, Second Ten-Year | Sl

I nterval, (Novenber 19, 1996 to Novenber 18,
2005)

React or Pressure Vessel (RPV)

RPV Nozzl es I nner Radius Section:

Reactor Recirculation Inlet Loop Nozzl es,
N2A, N2B, N2C, N2D, N2E, N2F, N2G N2H, N2J,

and N2K (12-inch dianmeter) (Total of 10
nozzl es) (See Attachnment A, Sketch SK-B3018)

E3-3



ASME Code C ass:

ASMVE Section Xl
Code Edition:

Code Tabl e:

Exam nati on
Cat egory:

Exam nation |tem
Nunber :

Code Requirenent:

Code Requirenents

From Whi ch Rel i ef

| s Request ed:

List O |ltens
Associ ated Wth

The Relief Request:

Core Spray Nozzles, N5A and N5B (10-inch
di aneter) (Total of 2 nozzles) (See
Attachnent A, Sketch SK-B3018)

Jet Punp Instrunmentation Nozzles, N8BA and
N8B (4-inch dianmeter) (Total of 2 nozzles)
(See Attachment A, Sketch SK-B3019)

ASME Code Class 1

1989 Edition, no Addenda

| WB- 2500- 1

B-D, “Full Penetration Wel ded Nozzles in
Vessel s”

B3. 100, “Nozzle Inside Radius Section,”

(Nozzl es N2A, N2B, N2C, N2D, N2E, N2F, N2G
N2H, N2J, N2K, N5A, N5B, N8A, and N8B)

The 1989 Edition, no Addenda of ASME Section
X, Table IWB-2500-1, Exam nation Category
B-D, Item B3.100, requires a volunetric
exam nation of all reactor pressure vessel
nozzl es inner radius section welded with
full penetration welds as shown in Figures

| WVB- 2500- 7(a) through (d).

Relief is requested fromthe requirenent to
performthe volunetric exam nation of the
reactor pressure vessel nozzles inner radius
section (Nozzles N2A, N2B, N2C, N2D, NZ2E,
N2F, N2G, N2H, N2J, N2K, N5A, N5B, NBA, and
N8B)

Reactor Pressure Vessel Nozzles, N2A, N2B,
N2C, N2D, N2E, N2F, N2G N2H, N2J, N2K, NS5A,
N5B, NBA, and N8B (Total of 14 nozzl es)
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Basi s For

Rel i ef

Reguest :

Pursuant to 10 CFR 50.55a(a)(3)(ii) TVA
is requesting relief from ASME Section Xl
requi renents to performthe volunetric
exam nation descri bed above. Perfornmance
of the volunetric exam nation results in
significant personnel radiation exposure
W t hout a conpensating increase in the

| evel of plant quality or safety. TVAis
proposing to performa renote enhanced

vi sual (VT-1) exam nation, capable of a
1-m| resolution, of the accessible portions
of the nozzle inner radius region from

i nside the vessel for the specified RPV
nozzl es.

The volunetric exam nations (ultrasonic)
conducted fromthe outside surfaces are
difficult and tinme consum ng due to the
asymmetrical configuration of both the
nozzl e outside surface (where the
transducers are mani pul ated) and the

i nner radius section of the nozzle

being interrogated. Exam nation of the
asymmetrical surfaces nmay require

several different transducer/wedge angl e
conbi nations and these are applied at
certain azinmuths around the nozzle weld

bl end area of the vessel surface. Different
size nozzles usually require a separate set
of transducer/wedge angl e conbi nati ons and
calibrations. Several hours may be required
for the calibrations and exam nati on of one
typi cal nozzle inner radius section. An
enhanced renote visual (VT-1) exam nation of
the accessi bl e regions of the nozzle inner
radi us sections frominside the RPV would
provi de assurance of the required coverage
and indicate the presence of surface fl aws.
The performance of an enhanced renote visual
(VT-1) exam nation would provide an
accept abl e exam nation w t hout conprom sing
the level of quality or safety.

The proposed exam nation woul d al so provide
a significant savings in exam nation
resources and radi ati on exposure to

exam nation and support personnel.
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Al ternate
Exam nati on

TVA will performthe foll ow ng exam nation
on the specified nozzles:

For the reactor pressure vessel nozzles

i nner radius section, (N2A, N2B, N2C, N2D,
N2E, N2F, N2G, N2H, N2J, N2K, N5A, N5B, NB8A,
and N8B), TVA will performan enhanced
renote visual exam nation (VT-1), capable

of a 1-ml| wre resolution, in accordance
with ASME Section Xl, VT-1 requirenents.
This exam nation will be a renote visua
exam nation frominside the vessel utilizing
caneras. Visual exam nation of the inner
radi us section for the above nozzles is
limted because the reactor internal piping
configuration prevents placenent of the
canera in all positions necessary to exam ne
the surface M N [ See Figures |WB-2500-7(a)
through (d)] over the full circunference.
This prevents the exam nation from obtaining
essentially 100 percent coverage.

Note: As used above, “enhanced” in enhanced
visual (VT-1) exami nation refers to the
1-m| standard at two feet that is to be
denonstrated by the exam ners to assure
acceptabl e resolution sensitivity.

A detail ed description of the exam nation
limtations is provided bel ow

N-2 nozzles (10), Recirculation Inlet -
Thermal sl eeve and jet punp riser piping.
The inaccessible area is the inside bend
radi us of el bow at approxi mate cl ock
positions 11:00 to 1:00, and at the bottom
out si de di aneter bend of the el bow at
approxi mate cl ock positions 5:00 to 7:00.
The limtations are due to the proximty of
the jet punp risers.

N-5A and N-5B, Core Spray nozzles - Core
spray thermal sleeve and tee box and feed

wat er sparger. Feedwater spargers are

| ocat ed above the core spray nozzle and the
configuration of the core spray thernal

sl eeve and tee box prohibits placenent of the
canera 360 degrees around the nozzle. The
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limtations are at the top position at
approxi mate cl ock positions 10:00 to 2: 00,
and the bottom position at approxi mate cl ock
positions 4:00 to 8:00.

N-8A and N-8B nozzl es, Jet-Punp
Instrunentation - 12 Instrunentation |ines
pass through the vessel wall into the vessel.
The core shroud support plate is |ocated
directly beneath the nozzle preventing

pl acenent of the canmera from approxi mte

cl ock positions 4:00 to 8:00.

TVA is proposing to performan enhanced

vi sual (VT-1) exam nation using the nost
conservative surface flaw acceptance
criteria of Table |IWB-3512-1 of the 1989
Edition, no Addenda, of ASME Section Xl
Code. A maximum all owabl e a/t val ue of

2.5 percent will be used for the acceptance
criteria wth surface indications
encountered using this alternative visual
exam nation

Surface indications that exceed 2.5 percent
a/lt value will be unacceptable for continued
service until such tine that they are
deened accept abl e based on suppl enent al
exam nations perfornmed in accordance with
paragraph | WB-3412.2, the rel evant
conditions corrected or repaired in
accordance wth |IWB-3412.3, or denonstrated
to be acceptabl e through anal yti cal

eval uation in accordance w th paragraph

| \B- 3412. 4.

The estimated enhanced renote visual (VT-1)

exam nation coverage for each nozzle is
provi ded bel ow.
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Justification For

The Granting O
Rel i ef :

Nozzl e Type/ No. Esti mat ed Cover age

Recirc Inlet,
N2 (10 nozzl es) 50%

Core Spray, N5 40%
(2 nozzl es)

Jet Punp 60%
| nstrunent ati on,
N8 (2 nozzl es)

The RPV nozzl es were nondestructively

exam ned during fabrication and have

previ ously been exam ned using inservice
ultrasoni c techni ques specific to the nozzle
configuration. No indication of fabrication
defects or service related cracking has been
detected by these exam nations. See
Attachnent B for nozzle listing, date of
previ ous UT exam nation, and percent of UT
exam nation cover age.

The limted renote visual (VT-1) exam nation
of the RPV nozzles inner radius section does
not significantly reduce the |evel of plant
quality and safety for the foll ow ng
reasons:

There are no nechani sns of damage ot her
than fatigue for the nozzle inner radius,
and for other than Feedwater nozzles,
there is no cause for significant therma
cycling. Therefore, the primary fl aw of
concern would be a flaw that was not
detected during the manufacturing
process. The BFN Unit 3 RPV nozzles were
exam ned during and after manufacturing
by surface and vol unetric techniques.
Addi tionally, preservice and inservice

ul trasoni ¢ exam nati ons have detected no
flaws. It is unlikely that flaws would
be initiated by the fatigue nmechani sm

After approximately 18 years of operation
(Unit 3 was shut down from March 1985 to
Novenber 1995), no cracking in the
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1

& 2:

subject BFN Unit 3 RPV nozzles inner
radi us regi on has been found.

Fracture toughness tests perfornmed at

Oak Ridge National Laboratories! indicate
there is a large flaw tol erance for BWR
Nozzl e inner radius regions. Even if

fl aw propagati on was assuned, test
results indicate a | eak before break
scenari o woul d occur, which would not
result in a significant increase in core
damage frequency? In addition, system
pressure testing continues to be
performed each refueling outage, and
during plant operation the containnent is
nmoni tored for changes in unidentified

| eakage.

More than 50 percent of the total RPV
nozzl e popul ati on receives a conplete
(i.e., essentially 100 percent) nozzle
i nner radius exam nation.

Vi sual exam nation of the accessible
nozzl e inner radius surface (zone MN)
provi des reasonabl e assurance that deep
flaws are not present. Additionally,
when flaws are initiated by the fatigue
mechani sm they typically are encountered
over a significant portion of the
circunference as was the case for
cracki ng of Feedwater nozzl es addressed

i n NUREG 0619.

In summary, fatigue cracking is the only
rel evant degradati on nechani smfor the RPV
nozzl e inner radius region, and for al
nozzl es other than Feedwater there is no
significant thermal cycling during

oper ati on.

Concl usi ons made in ASME NDE subcommittee report |SI-99-26, “Technical Basis
for Elimnation of Reactor Vessel Nozzle Inner Radius |nspections”
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Therefore, froman industry experience
perspective, there is no need to perform

vol unetric exam nation on any nozzl es ot her
t han Feedwater and CRD return lines. This
i's supported by the fact that no service

rel ated cracking has ever been discovered in
any of the BWR fl eet RPV nozzl es other than
on Feedwater and CRD return |ines.

The BFN Unit 3 Feedwater nozzl es inner

radi us section will continue to be exam ned
with ultrasonic techni ques devel oped and
qualified in accordance wth GE-NE-523-A71-
0594- A, Revision 1. The NRC accepted this
met hodol ogy by letter to the Boiling Water
Reactor Omers G oup (BWROG dated March 10,
2000. TVA notified the NRC by letter dated
Cct ober 23, 2000 ( TAC Nos. M)8436 and
MD8437) that it was adopting the BWROG

met hodol ogy.

The Feedwater nozzles al one represent 20
percent of all RPV nozzles currently
requiring volunetric inner radius

exam nation, which is nore than industry
accepted risk sanpling requirenents for
simlar itens. Additionally, BFN request
for relief 3-1Sl-14 provides for a full
(1.e., essentially 100 percent) enhanced
visual (VT-1) exam nation of 7 other RPV
nozzles, resulting in a conplete exam nation
of nore than 50 percent of the total BFN
Unit 3 RPV nozzle popul ation.

Dose rates for the specified RPV nozzles are
in the range of 500 to 1200 m I lirem per
hour, wth shielding in place. Perfornmance
of these exam nations results in an

esti mat ed personnel exposure of about 4.5
Rem per inspection interval. Performance of
a visual exam nation using renote caneras
essentially elimnates any personnel
exposure.

TVA bel i eves conplying with the specified
Code requirenments would result in hardship
W t hout a conpensating increase in the |evel
of quality and safety, and the proposed

al ternative exam nation provides reasonabl e
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| npl enent ati on

Schedul e:

Attachment s:

assurance of structural integrity of the
subj ect nozzles while providing a
significant reduction in personnel dose.

This request for relief is applicable to

the BFN Unit 3, Second Ten- Year ASME Section
Xl Inservice Inspection Interval, (Novenber
19, 1996 to Novenber 18, 2005).

Attachment A - 3 sketches

Sket ch SK-B3001, Reactor Pressure Vessel
Assenbl y

Sket ch SK-B3018, Recirculation N2 and Core
Spray Nozzles N5

Sket ch SK-B3019, Jet-Punp Nozzles N8

Attachment B - Table

Unit 3 RPV Nozzl e Exam nati ons
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Attachnent A

3-131-15

Three (3) Sketches

SK-B3001, RPV Assenbly

SK-B3018, Recirculation N2 and Core Spray N5
Nozzl es

SK- B3019, Jet-Punp Nozzles N8
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SKETCH MO
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PROJECT

GE ORF NOD.

ABB-5306 | BROKNS FERRY 3
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1SEN FOR FABRICATION/INSTALLATION.

15 FOR 151 PROGRAM USE QHLY
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K

"N 1S DRAIN NOZZLE e
-
g
BROWNS FERRY 3 =7
=
REFERENCE B&W DRAWING NO.25469F-8
SKETCH RELEASE RECORD
REV | DATE PREPARED | REVIEWED | INIT| APPROVED | ANV PURPOSE
0 [11-30-92| M McLAVERTY [K.TROTTER R.HOOPER

Sket ch SK-B3001
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3/16"

3 318"

6°
/ SC1 (HK-857)

NOZZLE FORGING

HK-019

SK-B3819

SKETCH ND

ASTH AS@8 CL2
VELD DETAIL JET PUMP
INSTRUMENTATION NOZZLE N8

TITLE

(NOM )

8" WELD ID

[ee=— 1D: 3 13/16"

6 1/8" HIN
FINISHED
THICKNESS

REFERENCE B&w DRAWING NO.131B39E-4 (DETAIL C)
AND NO.1S51867E-0

SKETCH RELEASE RECORQ

REV | DATE PREPARED | REVIEWED | INIT| APPROVED LiNIY PURPOSE

0 [11-25-92| H MCLAVERTY |K.TROTTER| K | R.HOOPER
/

Sket ch SK-B3019
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PROJECT

ABB-530B6 | BROWNS FERRY 3

GE DAF NO.

3716 CLADDING (NOMINAL)

1/8 MIN.

THIS SKETCH IS FOR IS1 PROGRAM USE ONLY AND
SHALL NOT BE USED FOR FABRICATION/INSTALLATION.

NOTE :




Attachnent B

3-13I-15

UNI T 3 RPV NOZZLE EXAM NATI ONS

E3-16



REQUEST FOR RELIEF 3-1S1-15

UNIT 3RPV NOZZLE EXAMINATIONS

U trasonic Exam nation

Enhanced Vi sual
Exam nati on

Dat e Act ual
Nozzle |Size Exam ned Report No. UT % Esti mated %
Cover age Cover age
N2A-ITR | 127 4/ 1/ 02 R- 159 100 50
N2B-1R | 127 10/ 8/ 98 R- 206A 100 50
N2C- IR | 127 4/ 1/ 02 R- 161 100 50
N2D-1R | 127 10/ 8/ 98 R-207A 100 50
N2E-1R | 127 4/ 1/ 02 R- 163 100 50
N2F-ITR | 127 10/ 8/ 98 R- 208A 100 50
N2G IR | 127 12/ 8/ 81 R- 165 100 50
N2H IR | 127 11/ 12/ 93 R- 1204 100 50
N2J-1R | 127 11/ 14/ 93 R- 1205 100 50
N2K-1TR | 127 11/ 15/ 93 R- 1206 100 50
NSA-IR | 107 10/ 8/ 98 R- 216A 100 40
N5B-1R | 107 3/ 31/ 02 R-171 100 40
NBA-I R 4” 10/ 9/ 98 R-217A 73 60
N8B- | R 4” 11/7/ 93 R- 1185 100 60
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