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Wisconsin
! Electnc
POWER COMPANY

Point Beach Nuclear Plant (414) 755-2321
6610 Nuclear Rd.. Two Rivers. WI 54241

NPL 97-0420

July 30,1997

Document Control Desk
U S. NUCLEAR REGULATORY COMMISSION
Mail Station PI-137
Washington, DC 20555

Ladies / Gentlemen:

DOCKETS 50-266 AND 50-301
_ GENERIC LETTER 97-01.120 DAY RESPONSE
POINT BEACH NUCLEAR PLANT. UNITS 1 AND 2

Generic Letter 97-01 (GL), " Degradation of Control Rod Drive Mechanism Nozzle and Other Vessel
Closure Head Penetrations," was issued by the Nuclear Regulatory Commission (NRC) staff requesting
licensees to describe their program for insuring the timely inspection of PWR control rod drive
mechanism (CRDM) nozzle and other reactor vessel closure head penetrations. This letter provides
Wisconsin Electric Power Company's response to the information request made by Generic Letter
97-01.

Wisconsin Electric Power Company (WE) has worked with the Westinghouse Owners Group (WOG),
the Electric Power Research Institute (EPRI), and the Nuclear Energy Institute (NEI) to understand the
operational experience; and to identify technical issues. cause factos. relative importance, and solutions
to the potential degradation mechanism. One of these tasks was the development of safety evaluations
that characterized the initiation of damage, propagation, and consequences. These safety evaluations are
contained in WCAP-13565[1]," Alloy 600 Reactor Vessel Head Adapter Tube Safety Evaluation," and
are applicable to the Point Beach Nuclear Plant's continued operation. In addition, WCAP-14901
" Background and Methodology for Evaluation of Reactor Vessels Closure Head Penetration Integrity for
Westinghouse Owners Group" has been developed to document the method in which utilities'
participation in an integrated effort are addressing vessel head penetrations (VHPs). Both of these
WCAPs have been provided to the NRC by Westinghouse.

We have reviewed the NRC's request for information. Our response to each specific information requestf,

follows. <l-L lb )
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Response to Requested Information Item _1 h j

l

"1.1: A description ofallinspections ofCRDAf no::le andother VHPsperformedto the date ofthis
generic letter, including the results ofthese inspections. " |

|

" Footnote: Those licensees that have previously submitted the requested information need nr:t resubmit
it, but may instead reference the appropriate correspondence in their response to this Generic Letter. "

Response:

An inspection of reactor vessel head penetrations (VHPs) was performed at Point Beach Nuclear Plant
(PBNP) Unit 1 in April,1994. This inspection was performed by Westinghouse and consisted of
performing eddy current (ET) inspection of the VHP in the area near the vessel attachment. The results
of this inspection have been previously documented with the NRC. The results of these inspections are

;

documented in an NRC trip report from Mr. Church Hsu to Mr. Jack E. Rosenthal dated April 26,1994.

During each refueling outage, for PBNP Units 1 and 2, a visual inspection of the top of the reactor vessel
head is performed. The scope of this visual inspection includes inspection of each head penetration near
the vessel head for leakage as evidenced by the presence of boric acid crystals. In addition, canopy seal
welds are inspected to look for any leakage that may lead to possible degradation of vessel head

,

materials. The current inspection plan is to continue these visual inspections each time a unit is shut
'

down for a refueling outage and during plant startup concurrent with the ASME Section XI Class 1,

reactor coolant system leak or hydrostatic test. No leakage from a head penetration has been identified.

The inspection requirements of ASME Section XI, Category B-O are followed each 10-year inspection
interval in accordance with the Inservice Inspection Long Term Plan. This inspection consists of a
surface examination of the two VHP (10% of the peripheral CRD housings) Inconel 600 to Stainless
steel welds. No indications have been identified to date during these inspections.

Response to Reauested Information Item 1.2 throuch 1.3:

"1.2 Ifaplan has been developed toperiodically inspect the CRDAf no :le and other VHPs:

A. Provide the schedulefor thefirst, and subsequent, inspections ofthe CRDAf nozzle and other VHPs,

| including the technical basisfor this schedule.

B. Provide the scopefor the CRDAf no::le and other Vt|P inspections, including the total number of
penetrations (and how many will be inspected), whichpene: rations have thermal sleeves, which are

i spares, and which are instrument or other penetrations. "

"1.3 Ifaplan has not been developed to periodically inspect the CRDAf no::le and other VHPs,
provide the analysis that supports why no augmented inspection is necessary. "

|
|
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Response:

Wisconsin Electric is a participant in the Westinghouse Owners Group /NEI reactor pressure vessel head
penetration integrated inspection program. This integrated program includes volumetric inspection of
head penetrations that have been performed (see WCAP 14901, Section 1.0) and additional volumetric l
inspections that will be performed. Present plans call for two Combustion Engineering-design plants |
and two Babcock & Wilcox (B&W) design reactor vessel heads to be inspected over the next three {
years. Additional Westinghouse design plants are likely to be added to the list over the next few
months. l

Wisconsin Electric believes that the number of plants that have or will be inspected is sufficient to
demonstrate the adequacy of the WOG/NEI integrated inspections program.

|

The need and schedule for re-inspection will be based on an evaluation of the inspection results from the
integrated inspection program. The plants performing re-inspections will keep the NRC staffinformed
of their future re-inspection plans.

Response to Requested Information Item 1.4

"1.4 In light ofthe degradation ofCRDM nozzle and other VHPs described above, provide the analysis
that supports the selected course ofaction as listed in either 1.2 or 1.3, above. Inparticular, provide a
description ofall relevant data and/or tests used to develop crack initiation and crack growth models,
the methods and data used to validate these models, the plant specific inputs to these models, and how
these models substantiate the susceptibility evaluation. Also, ifan integrated industry inspection
program is being relied on, provide a detailed description ofthis program. "

Response:

The data, tests and methods used in developing the crack initiation and growth models on which
Wisconsin Electric strategy for addressing the VHP cracking issue is based are provided in Sections 2
and 3 of WCAP-14901.

PBNP is a participant in the Westinghouse Owners Group analysis program in which a plant specific
probability analysis using the methodology described in Section 4 of WCAP-14901 has been performed.
The PBNP specific input parameters to the analysis are provided in Attachment A to this letter. The
analysis results will be incorporated into the WOG/NEI integrated inspection program for use in
determining the need for a plant specific inspection. The integrated inspection program includes all

| three PWR owners groups, the Electric Power Research Institute, and the Nuclear Energy Institute, who

| are cooperatively working to compile information on the estimated operating time from January 1,1997,
'

needed to initiate and propagate a crack 75% through-wall in a vessel penetration for all of the reactor
vessel heads in the United States. The information will be evaluated to determine if an adequate number
of plants have or are planning to inspect in the near future. This evaluation will be completed and
detailed inspection plans for the industry will be provided by the Westinghouse Owners Group to the
NRC by the end of 1997.
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Response to Requested Information Item 2.0

| 2. Provide a description ofany resin head intrusions, as described in IN 96-11, that have exceeded the
! current EPRIPlVR Primary IVater Chemistry Guidelines recommendationsfor primary water sulfate

levels including thefollowing information:

2.1 IVere the intrusions cation, anion, or mixed bed?
2.2 TVhat were the durations ofthese intrusions?
2.3 Does the plant 's RCS water chemistry Technical Specificationsfollow the EPRIguidelines?

| 2.4 Identify any RCS chemistry excursions that exceed the plant adoninistrative limitsfor the
following species: sulfates, chlorides orfluorides, oxygen, boron, and lithium.

2.5 Identify any conductivity excursions which may be indicative ofresin intrusions. Provide a
technical assessment ofeach escursion and anyfollow-up actions.

2.6 Provide an assessment ofthe potentialfor any ofthese intrusions to result in a sigmficant
| increase in the probabilityfor IGA of VHPs and any associatedplanfor inspections.

Response:

Wisconsin Electric has reviewed the PBNP historical records to determine if any incident of resin
ingress similar to those which occurred in 1980 and 1981 at the Jose Cabrera (Zorita) plant has occurred
at PBNP. This data search was structured to identify all resin intrusion events into the reactor coolant

3 3system with a magnitude greater than I ft (30 liters). The threshold of I ft was chosen as a
conservative lower bound since it represents less than 15% of the estimated volume of resin released into |

the reactor coolant system during the two events at Jose Cabrera.

| i

For the period of plant operation prior to the routine analysis for sulfate in the reactor coolant, the data
search was based on a review of the plant's reactor coolant chemistry records relative to specific
conductance of the reactor coolant. An elevation of a 28 micro S/cm increment in specific conductance i

3 Iwas used as an indicator of cation resin ingress equivalent to a volume of I ft . Over the life of the plant,
six instances were found where conductivity increased by more than 28 micro S/cm. Collaborating data
was examined and it was determined that these conductivity increases were due to RCS lithium
additions during plant startups and ammonia and hydrazine contributions from RCS deoxygenation
during plant startup. One instance resulted from a lithiated mixed bed breaking down during startup and
releasing lithium which increased RCS conductivity. The lithium was confirmed to be coming from the
demineralizer, not because of resin breakdown in the RCS.

Routine analysis for sulfate in reactor coolant has been performed for plant operation from
December 15,1988, to the present. A sulfate concentration in the range of 15 to 17 ppm peak
concentration was used as the indicator of cation resin ingress. This concentration is approximately

3equivalent to a resin volume of I ft . A review of the chemistry records for sulfates identified no
indication of a resin ingress.

|
|
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Had either specific conductance or sulfate increases indicated resin ingress to the magnitude of the
threshold quantity identified above, additional data evaluation would have been conducted to look for a
corresponding depression in pH or elevation in lithium as corroborating information of the incident. In
the case of sulfate data as the indicator, specific conductance would also have been included as
confirmatory data had a significant in-leakage event been identified.

It is not necessary to review plant records for boron, chlorides, fiuorides and oxygen. These species are
;

not viewed as valid indicators of cation resin ingress and degradation within the reactor coolant system I

of a PWR. Borate, chloride and fluoride anions could be associated with the anion portion of mixed bed
resin (cation plus anion). However, if mixed bed resin leakage to the RCS occurred, the cation portion
of the resin would contain the sulfate indicator described above. Detectable dissolved oxygen in reactor
coolant, during power operation with appropriate hydrogen overpressure on the volume control tank and
specified residual dissolved hydrogen in the reactor coolant, could not occur and therefore, could not be
associated with resin in-leakage.

PBNP has followed the EPRI, "PWR Primary Water Guidelines," since April of 1987, when Revision 0
recommendations were implemented. PBNPs water chemistry was consistent with EPRI, "PWR
Primary Water Guidelines," Revision 0, prior to its issuance except for sulfate. The Technical
Specifications at PBNP and Westinghouse specifications are and have been consistent with the EPRI,
"PWR Primary Water Guidelines," even prior to Revision 0. Subsequent revisions of the EPRI,"PWR
Primary Water Guidelines," were also implemented when issued. The following chart shows the
comparison between Point Beach Nuclear Plant's Administrative Limits and current EPRI guidelines.

PBNP Administrative Limits EPRI Guidelines Revision 3
Parameter All AL2 AL3 PBNP Technical ALI AL2 AL3

Specifications
Sulfate >50 >l50 >l500 N/A >50 >l50 >l500

Chloride >50 >150 >l500 >l50 >50 >l50 >l500
Fluoride >50 >l50 >l500 >l50 >50 >l50 >l500
Oxygen >5 >100 >1000 >100 >5 >100 >1000
Boron * * *

Lithium ** N/A **

* As required for reactivity control.
* * As required by station lithium control program.

To determine how a resin intrusion could occur at the PBNP, a review of plant operating procedures and
Piping and Instrument diagrams was performed. For a resin intrusion to occur the following would have
to happen:

! Failure of the retention element internal to the demineralizer tank.

A concurrent failure or manual bypass of the reactor coolant filter F-1< .

| A concurrent failure of a gas stripper inlet filter.

Based upon the multiple failures that must occur, the likelihood of a resin intrusion occurring is
considered very low.

..



.___ . _ _ _ - . . _ . . _ _ _ . . . - - _ _ _ __ .-___ ._ . _._. __. _ _ . - . . ._ . ____.. _ __

..

NPL 97-0420'
.

July ,30,1997
*

Page 6
|

We believe the information provided is responsive to your request. Please contact us if you have any
questions or require additional information.

Sincerely,
;

& b^^^
| Douglas F. Johnson
! Manager,

i
Regulatory Services & Licensing

Attachment ;

i i

kmy I

! cc: NRC Resident Inspector |
NRC Regional Administrator

1

Subscribed and sworn oefore me on
this M day of%|o ,1997.

,

I>

Y02 Chem:n W A wsd i
-

N'otary Public$ tate of Wisconsin

My commission expires f, %./oct.
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ATTACllMENT A-

| .

i INPUT VALUES USED FOR PROBABILISTIC ANALYSIS
'

| POINT BEACH UNIT 1*

(WORST CASE)

| Grain Boundary
' Penetration No. Setup Angle Y. S. (ksi) Coverage (%)

34 -37 43.5 60.0 44.8

| 26 - 33 37.0 60.0 44.8
| 22 - 25 31.9 60.0 44.8

14 - 17

18 - 21 30.0 60.0 44.8

10 - 13 28.2 60.0 44.8

42-49 21.9 60.0 44.8

2-5 19.5 60.0 44.8

6-9 13.7 60.0 44.8

| 38-41 9.6 60.0 44.8

1 0 60.0 44.8

POINT BEACH UNIT 1*

(BEST CASE)

Grain Boundary

Penetration No. Setup Angle Y. S. (ksi) Coverage (%)

34 -37 43.5 43.0 71.6

26 - 33 37.0 43.0 71.6

22- 25 31.9 43.0 71.6

14 - 17

18 -21 30.0 43.0 71.6

10 - 13 28.2 43.0 71.6

42-49 21.9 43.0 71.6

2-5 19.5 43.0 71.6
i

6-9 13.7 43.0 71.6,

38-41 9.6 43.0 71.6,

1 0 43.0 | 71.6
,

| Est. Head Temp - 589.l*F for 67,900 hrs,558.9 F for 30,200 hrs,589.1 F for 46,200 hrs,591.6 F
thereafter

* Specific locations of penetration with respect to the heat numbers used are unknown. A best case and,

worst case analysis will be performed.

j
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POINT BEACH.

UNIT 2

| Grain Boundary
Penetration No. Setup Angle Y. S. (ksi) Coverage (%)

34 - 37 43.5 44.9 53.1

28 37.0 48.5 22.9
26,27,29 -33 37.0 44.9 53.1

22 '25 31.9 44.9 53.1

! 14 - 17
<

! l8 - 21 30.0 44.9 53.1

10 28.2 48.5 22.9

11-13 28.2 44.9 53.1

42-49 21.9 44.9 53.1

2-5 19.5 44.9 53.1

|
6-9 13.7 44.9 53.1

38-41 9.6 44.9 53.1

1 0 44.9 53.1

Est. Head Temp. - 589.1"F up to 134,300 hrs,591.6 F thereafter

i
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