Tennessee Valley Authority, 1101 Market Street, Chattanooga, Tennessee 37402-2801

August 31, 2001 10 CFR 50.54(f)

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555-0001

Gentlemen:
In the Matter of ) Docket Nos. 50-327
Tennessee Valley Authority ) 50-328

50-390

SEQUOYAH NUCLEAR PLANT (SQN) UNITS 1 AND 2, AND WATTS BAR
NUCLEAR PLANT (WBN) UNIT 1 RESPONSE TO NRC BULLETIN 2001-01,
“CIRCUMFERENTIAL CRACKING OF REACTOR PRESSURE VESSEL HEAD
PENETRATION NOZZLES,” DATED AUGUST 3, 2001

This letter provides TVA’'s 30-day response to the subject
bulletin for SQN and WBN, which requested information
pertaining to the structural integrity of the reactor pressure

vessel head penetration nozzles. In accordance with the
bulletin, Enclosures 1 and 2 provide TVA’'s response to the
requested information for SQN and WBN, respectively. In

accordance with the requested information for item number 5
contained in the subject bulletin, TVA plans to submit the
required response to this item for WBN Unit 1 and SQN Units 1
and 2 within 30 days of restart following their next refueling
outages.

TVA is a member of the Material Reliability Project Alloy 600
Issue Task Group which has developed a generic program to
address this issue. Accordingly, TVA has utilized the
information/guidance developed by this utility group to
respond to this NRC bulletin.
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No commitments have been made as a result of this letter.
If you have questions regarding this response, please contact
Terry Knuettel at (423) 751-6673.

Sincerely,

‘M oA a/ W
4

Ma k.jzﬁBurzy shki

Manager

Nuclear Licensing

Subscribed and sworn,to before me
this 3/eZ” day of M‘_ 2001

. Notary Publig

e
My Commission Expires géﬁﬁiaz%ﬁlﬂozooﬁ3

Enclosures
cc (Enclosures):

(Via NRC Electronic Distribution)
U.S. Nuclear Regulatory Commission
Region II
Sam Nunn Atlanta Federal Center
61 Forsyth Street, SW, Suite 23T85
Atlanta, Georgia 30303-8931

Mr. R. W. Hernan, Senior Project Manager
U.S. Nuclear Regulatory Commission

MS 0869

One White Flint, North

11555 Rockville Pike

Rockville, Maryland 20852-2739

cc: Continued on page 3
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cc: Mr. L. Mark Padovan, Senior Project Manager
U.S. Nuclear Regulatory Commission
MS 0869
One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852-2739

NRC Resident Inspector
Sequoyah Nuclear Plant

2600 Igou Ferry Road

Soddy Daisy, Tennessee 37379

NRC Resident Inspector
Watts Bar Nuclear Plant

1260 Nuclear Plant Road
Spring City, Tennessee 37381



ENCLOSURE 1

SEQUOYAH NUCLEAR PLANT (SQN) UNITS 1 AND 2 RESPONSE TO
NRC BULLETIN 2001-01, “CIRCUMFERENTIAL CRACKING OF REACTOR PRESSURE
VESSEL HEAD PENETRATION NOZZLES”

The following provides the response for SQN on the subject bulletin. Pursuant
to Section 182a, Atomic Energy Act of 1954, as amended, and 10 CFR 50.54(f),
all holders of pressurized-water reactor (PWR) operating licenses for nuclear
power reactors must submit the following written information.

Based on the susceptibility ranking, TVA is only addressing Item 1 for
SON in this 30-day response. Accordingly, the following provides SQN's
response to the subject bulletin:

NRC Request:
1. All addressees are requested to provide the following information:

a. the plant-specific susceptibility ranking for your plant(s)
(including all data used to determine each ranking) using the
PWSCC susceptibility model described in Appendix B to the MRP-44,
Part 2, report;

TVA_Response:

The industry susceptibility ranking uses Oconee Unit 3 as the
benchmark case. Only time and temperature are variables in the
rank assessment. The methodology utilized was prescribed in MRP-
44, Part 2, Report, Appendix B.

SON Units 1 and 2 are ranked as plants in the “greater than 30
EFPY from Oconee Unit 3” category.”

The operating time and temperature data used in determining the
ranking are given in Table 1.

Table 1
Data used in ranking SQN reactor vessel head
penetrations (VHP)

Unit EFPY RV Head Temperature Ranking
(through Feb. 2001) (°F)
1 11.9 547 69
2 12.1 547 68

NRC Reguest:

b. a description of the VHP nozzles in your plant (s}, including the
number, type, inside and outside diameter, materials of
construction, and the minimum distance between VHP nozzles;

TVA Response:

SON Unit 1 and 2 were originally designed as Westinghouse four
loop upper head injection plants with their reactor heads
manufactured by Rotterdam Dockyard. Each unit has 78 control
rod drive mechanism (CRDM) penetrations, four auxiliary head
adapter penetrations, and one head vent penetration. The CRDM
penetrations in the reactor pressure vessel (RPV) head are 4.0
inches in diameter with a specified interference fit of 0.001 to
0.0014 inches. The CRDM penetration nozzle inside diameter (ID)
is 2.75 inches. The auxiliary head adapter penetration RPV head
hole is 5.375 inches in diameter with a specified interference
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fit of 0.0004 to 0.0012 inches. The auxiliary head adapter
penetration nozzle ID is 4.375 inches. The RPV head vent hole
penetration hole is 1.028 inches and the head vent penetration
tubing diameter is specified as 1.024 outside diameter (OD) and
0.768” ID. The CRDM penetrations and head vent penetrations are
located 11.97 inches center to center typical. The auxiliary
adapter penetration is located on the periphery with the nearest
CRDM 14.243 inches away (center to center). The penetrations
are Alloy 600 with the CRDMs procured to specification SB-167
and the auxiliary head penetrations and the head vent procured
to specification SB-166. The CRDM and head vent penetrations
were supplied by Sandvik Steel Company. To date, domestic CRDM
tube leakage has not been associated with Sandvik Steel Company
supplied material.

NRC Request:

C.

a description of the RPV head insulation type and configuration;

TVA Response:

SON Units 1 and 2 have horizontal reflective (mirror) insulation
on the RPV head above the CRDM penetrations. Refer to Enclosure
1, Attachment 1, Item 18, “Mirror Insulation,” for additiomnal
configuration information.

NRC Request:

d. a description of the VHP nozzle and RPV head inspections (type,

scope, qualification requirements, and acceptance criteria) that
have been performed at your plant(s) in the past four years and
the findings. Include a description of any limitations
(insulation or other impediments) to accessibility of the bare
metal of the RPV head for visual examinations;

TVA Response:

SON has been performing visual inspections of CRDM RPV head
penetrations since 1994, that include looking for evidence of
leakage. The inspections were performed because of industry
recommendations for Ten Year In-Service Inspection (ISI)
inspections. The inspections began in 1994 and continue to be
performed every refueling outage. The next inspections are
planned for the upcoming Unit 1 fall outage.

The inspections consisted of lifting the RPV head insulation
about 2-3 inches (because of the high radiation exposure
associated with removing the RPV head insulation) and visually
loocking for evidence of leakage using a flashlight and other
visual aids.

The inspections were limited to a best effort examination of the
two outer periphery rows of the RPV penetrations {which are the
most susceptible in four loop Westinghouse units). These
inspections were performed by senior metallurgical/welding
engineers. The acceptance criteria is “no evidence of leakage.”
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The results of the visual inspections are shown below and
indicate no evidence of leakage from the head penetrations.

Table 2
SQN Unit 1
Outage Area Examined Inspection
Cycle On CRDM Results
UlCeé Two outer periphery rows No leakage
Uic7 Two outer periphery rows No leakage
UlC8 Two outer periphery rows No leakage
Ulco Two outer periphery rows No leakage
UlCclo Two outer periphery rows No leakage
Table 3
SQN Unit 2
Outage Area Examined Inspection
Cycle On CRDM Results
U2Cé6 Two outer periphery rows No leakage
U2Cc7 Two outer periphery rows No leakage
U2C8 Two outer periphery rows No leakage
U2C9 Two outer periphery rows No leakage
U2C1l0 Two outer periphery rows No leakage

NRC Request:

e.

a description of the configuration of the missile shield, the
CRDM housings and their support/restraint system, and all
components, structures, and cabling from the top of the RPV head
up to the missile shield. Include the elevations of these items
relative to the bottom of the missile shield.

TVA Response:

Enclosure 1, Attachment 1 provides a table that contains the
general description of the components within the area of the upper
reactor cavity between the RPV head and the CRDM missile shields.
Refer to Enclosure 1, Attachment 2 for a sketch of the general
arrangement in this area.
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ENCLOSURE 1
ATTACHMENT 2

SEQUOYAH NUCLEAR PLANT (SQN) UNITS 1 AND 2 RESPONSE TO NRC
BULLETIN 2001-01, “CIRCUMFERENTIAL CRACKING OF REACTOR PRESSURE
VESSEL: HEAD PENETRATION NOZZLES”

General Arrangement In Upper Reactor Cavity Area
(Unit 1 is shown. Unit 2 is opposite hand.)
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ENCLOSURE 2

WATTS BAR NUCLEAR PLANT (WBN) UNIT 1
RESPONSE TO
NRC BULLETIN 2001-01, “CIRCUMFERENTIAL CRACKING OF REACTOR PRESSURE VESSEL
HEAD PENETRATION NOZZLES”

The following provides the response for WBN on the subject bulletin. Pursuant to
Section 182a, Atomic Energy Act of 1954, as amended, and 10 CFR 50.54(f), all
holders of pressurized-water reactor (PWR) operating licenses for nuclear power
reactors must submit the following written information.

Based on the susceptibility ranking, TVA is only addressing Item 1 for WBN in
the 30-day response. Accordingly, the following provides WBN's response to
the subject bulletin:

NRC Reguest:

1. All addressees are requested to provide the following information:

a. the plant-specific susceptibility ranking for your plant(s) {(including
all data used to determine each ranking) using the PWSCC
susceptibility model described in Appendix B to the MRP-44, Part 2,
report;

TVA Response:

The industry susceptibility ranking uses Oconee Unit 3 as the benchmark
case. Only time and temperature are variables in the rank assessment.
The methodology utilized was prescribed in MRP-44, Part 2, Report,
Appendix B.

WBN Unit 1 is ranked as plants in the “greater than 30 EFPY from Oconee
Unit 37 category.”

The operating time and temperature data used in determining the ranking
are given in Table 1.

Table 1
Data used in ranking WBN reactor vessel head penetrations (VHP)
Unit EFPY RV Head Temperature Ranking
(through Feb. 2001) (°F)
1 4.3 557 63

NRC Request:

b. a description of the VHP nozzles in your plant(s), including the
number, type, inside and outside diameter, materials of construction,
and the minimum distance between VHP nozzles;

TVA Response:

WBN Unit 1 was originally designed as a Westinghouse four loop upper
head injection plant with its reactor head manufactured by Rotterdam
Dockyard. The unit has 78 control rod drive mechanism (CRDM)
penetrations, four auxiliary head adapter penetrations, and one head
vent penetration. The CRDM penetrations in the reactor pressure
vessel (RPV) head are 4.0 inches in diameter with a specified
interference fit of 0.0004 to 0.0012 inches. The CRDM penetration
nozzle inside diameter (ID) is 2.75 inches. The auxiliary head
adapter penetration RPV head hole is 5.000 inches in diameter. This

E2-1



penetration design is significantly different from the CRDM
penetration and head vent penetration. A 5 inch cladded hole is in
the carbon steel RPV head and the Alloy 600 auxiliary head adapter
(5.000inch ID and 6.496 outside diameter [OD]) is welded (with
Inconel) to a Inconel buttered low alloy weld build-up on the RPV
head exterior. The RPV head vent penetration tubing OD is specified
as 1.287 inch OD and 0.866 inch ID. The CRDM penetrations and head
vent penetrations are located 11.97 inches center to center typical.
The Auxiliary Adapter penetration is located on the periphery with
the nearest CRDM 14.243 inches away (center to center). The
penetrations are Alloy 600 with the CRDM procured to specification
SB-167 and the auxiliary head penetrations and the head vent procured
to specification SB-166. The CRDM and head vent penetrations were
supplied by Sandvik Steel Company. To date, domestic CRDM tube
leakage has not been associated with Sandvik Steel Company supplied
material.

NRC Request:

C.

a description of the RPV head insulation type and configuration;

TVA Response:

WBN Unit 1 has horizontal reflective (mirror) insulation on the RPV
head above the CRDM penetrations. Refer to Enclosure 2, Attachment
1, Item 18, “Mirror Insulation” for additional configuration
information.

NRC Regquest:

d. a description of the VHP nozzle and RPV head inspections (type, scope,

qualification requirements, and acceptance criteria) that have been
performed at your plant(s) in the past four years and the findings.
Include a description of any limitations (insulation or other
impediments) to accessibility of the bare metal of the RPV head for
visual examinations;

TVA Response:

WBN has not performed inspection of the RPV head penetrations due to
low susceptibility ranking, low operating temperature (557 degree F),
4.3 EFPY of operation, and Sandvik CRDM tubing.

NRC Request:

e.

a description of the configuration of the missile shield, the CRDM
housings and their support/restraint system, and all components,
structures, and cabling from the top of the RPV head up to the missile
shield. Include the elevations of these items relative to the bottom
of the missile shield.

TVA Response:

Enclosure 2, Attachment 1 provides a table that contains the general
description of the components within the area of the upper reactor
cavity between the RPV head and the CRDM missile shields. Refer to
Enclosure 2, Attachment 2 for a sketch of the general arrangement in
this area.
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ENCLOSURE 2
ATTACHMENT 2

WATTS BAR NUCLEAR PLANT (WBN) UNIT 1 RESPONSE TO NRC BULLETIN

2001-01, “CIRCUMFERENTIAL CRACKING OF REACTOR PRESSURE VESSEL
HEAD PENETRATION NOZZLES”

General Arrangement In Upper Reactor Cavity Area
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WATTS BAR NUCLEAR PLANT
GENERAL ARRANGEMENT

UPPER REACTOR CAVITY AREA

(SHEET 2)
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