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POINT BEACH NUCLEAR PLANT UNIT 1
DOCKET NO. 50-266

PETITION OF WISCONSIN'S ENVIRONMENTAL DECADE, INC.

I. INTRODUCTION

1. This Petition to the U. S. Nuclear Regulatory Commission (hereinaf ter

referred to as the " Commission") by Wisconsin's Environmental Decade, Inc.(here-

inafter referred to as the " Decade"), seeks immediate entry of an order to show

cause and order enjoining Wisconsin Electric Power Company (hereinafter referred

to as " Wisconsin Electric"), operating licensee of the Point Beach Nuclear Plant

Unit 1(hereinafter referred to as " Point Beach"), from re-opening said facility

at the end of its present refueling cycle, to be temporarily effective pending

further order determining that the limiting conditions for operation as pertain

to steam generator tubes have been met and that the potential safety consequences

of steam generator tube degradation have been reviewed and the applicable regula-

tory guides and technical specifications revised accordingly to protect the

public health and safety.

II. THE PETITIONER

1434 122
2. Petitioner Decade is a non-stock, not-for-pro fit Wisconsin cciporation

organized under ch.181 of the Wisconsin Statutes, with offices at 114 East Mifflin

Street in .\1adison, Wisconsin 53703, for the primary purpose of protecting and

7 911200 til



8

.

-2-

enhancing the quality of the human and natural environment, including protection

against undue xisks posed by power production facilities. The Decade has approx-

imately 700 members residing within and outside the State of Wisconsin, including

members resiling in the immediate vicinity of Point Beach. The Decade has become

increasingly concerned as to the continued operation of the facility in the face

of mounting evidence that Wisconsin Electric is placing economic and political

considerations be fore safety considerations in its decisions and judgments relating

to the plant's tube degradation problem.

III. PERSON UPON MICM SERVICE MAY BE MADE

3. The person upon whom service may be made is .\b. Kathleen M. Falk,

General Counsel, Wisconsin's Environmental Decade, Inc. ,114 East Mifflin Street

in Madison, Wisconsin 33703.

IV. JURISDICTION

4. This Petition is brought before the Commission purruant to 42 U.S.C.

secs. 2233(d), 2236(a) and 2237,10 C.F.R. secs. 2.204, 2.206(c)(1) and 50.36(c)(2)

and the inherent supervisory authority of the Commission to oversee all aspects

of the nuclear regulation and licensing process.

S. The Decade has made no prior request for a notice of violation or order

to show cause to the Director of Inspection and Enforcement pursuant to 10 C.F.R.

sec. 2.206 because: (1) the Staff of the Commission is already fully aware of

the violations set forth below and has determined, meeting in informal session

with the licensee and the reactor vendor Westinghouse Electric Corporation, to

take no action (see: Me=orandum of L. Smith to the File of the Public Service

Commissien of Wisconsin. dated November 7,1979, at 3, which is attached hereto

as Appendix A); (2) the time consumed in first processing a request to the Staff

of the Commission before appealing to the Commission would preclude the availability

of relief in view of the licensee's present stated intention to return the facility

to service on November 17, 1979(see: Id., at 3); and (3) the Commission possesses
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inherent authority, even in the absense of express regulatory procedures, te over-

see the enforcement of its regulations, especially under circumstances as stated

herein and below(see : In the Matter of U.S. Energy Research and Development

Administration, CLI-76-13, h the Matter of Consumers Power Company, CLI-73-38,

g the Matter of Public Service Compane of New Hampshire , CLI-77-8, g the Matter

o_,f_ Consolidated Edison Company, CLI-75-8) .

V. THE FACTS

A. Point Beach Tube Degradation

6. Point Beach has been observed to experience steam generator tube degrada-

tion due to caustic stress cor:esion and denting since April,1971. (See : Wisconsin

Electric Current Reoort to the Securities S Exchange Commission, Form S-K, dated

October 2S,1979, at 2; Wisconsin Electric Steam Generator Querating History

Questionaire to, the Nuclear Regulatory Commission, dated August 18,1978; and

Eise nhut, et al. , Summnry of Operating Experience with Recirculating Steam Generators ,

Nuclear Regulatory Commission (NUREG-0523), January 1979, at 14.)

7. Wisconsin Electric has undertaken all known and accepted measures to min-

imi:e such corrosive effects in the steam generator tubes including changing from

a phosphate to an all-volatile treatment, monitoring of condenser leakage and

repairs as soon as practicable, a program for removal of accumulated corrosion

and modifications to the steam generators to i= prove recirculation of water and

removal of impurities. (See: Statement of S. Burstein on behalf of Wisconsin

Electric before the Wisconsin Senate Subcommittee on Utilities. May 1,19~9, at

3 to 4; and Eisenhut, o_p cit., at 46 to 47.)

3. The frequency distribution pattern of tube ruptures and tube defects

.
%

_



_4_

which have required tube plugging at Point Beach since c cencing commercial

operation in 1970 indicates a significant amount of co_ msion occurring in the

period 1971 to 1975, followed by a time of apparent subsidence in the period

1976 to 1978, retuming to an even core significant level of corrosion and

denting in 1979. Exhibit 1, which is attached hereto and incorporated herein

by reference as if set forth in full, shows a tabulation of the number of tubes

plugged by date of plugging.

9. The steam generator tube rupture that occurred on August 29, 1979,

.it Point Beach (see : Wisconsin Electric Licensee Event Report, No. 79-013/0lT-0,

dated August 31, 1979) followed by less than one month an inspection by eddy

current testing of all tubes in the portion of the steam generator where corrosion

is being experienced (see: Wisconsin Electric Licensee Event Report, No. 79-012/0lT-0,

dated August 15, 1979).

10. The 140 tubes ~ that required plugging or removal during the October 15,

1979, refueling at Point Beach (see: Smith Memorandum, o . cit. , at 4) followed byl

less than two months the aforementioned inspection of all tubes.

11. There are 3260 tubes in "A" Generator and another 3260 tubes in "B"

Genera +or in Point Be ach. (See: Operating History Questionaire , oo_._cit., at 1.)

12. The total nu=ber of steam generator tubes at Point Beach reported by

Wisconsin Electric to be plugged to date in "A" Generator number 326, or exactly 10?4

of the total, and in "B" Generator, 316, or 9.69?5 o f the total . (See : Smith

Memorandum , o2. cit . , at 5 ; Current Repo rt , on . cit . , 3.)

13. The limiting condition for operation of Point Beach as it pertains to

steam generator tubes is a maximum of 10*3 of the tubes plugged. (See: Letter

from A. Schwencer, Chief Operating Reactors Branch I to S. Burstein, Executive

N34 125

MM
..

,



-5 -

Vice-President Wisconsin Electric, NRC Docket Nos. 50-266/301, dated June 4, 1979.i

13m. Wisconsin Electric reported to the Commission Staff as follows in

regard to the adequacy of present testing procedures for cetecting defective

steam generator tubes:

" * * * Sample sections were taken (during the October 15, 1979, re fueling)
fmm one bad tube (89% indicated defect but not leaking) from the problem
region, from one good tube (no eddy current indication) from the pIcblem
region, and from one good tube (no eddy current indication) from the good
region around the periphery of the tube sheet.

" Examination of all of the three removed tubes showed intergranular
stress corrosion attack in the crevice region within the tube sheet (see
attached figure) . The major portion of the tubes above the tube sheet were
reported to be in generally good condition. The type of corrosion is not
unique or unexpected and is believed to be caustic assisted corrosion
associated with the use of phosphate secondary water treatment and the
buildup of sludge and corrosion products in this sma11' crevice area between
the tube and the tube sheet on the secondary side. Photomicrographs of the
tube wall cross-section in this area show general corrosion deterioration in
the outer surface with sharper circumferential stress corrosion cracks
penetrating deeper through the wall cross-section. The most severe defect
found in the section of bad tube which indicated an S9*6 defect on eddy current
test showed a general intergranular corrosion cracking approximately 20 mils
(.020 inches) deep and the deepest stress crack penetration of approximately
another 20 mils. The total through wall penetration of the crack, therefore,
was 40 mils or approximately 80% through the tube wall which has an original
thickness of 50 mils. These specific measurements must be qualified
somewhat 1a that this tube broke during the pulling operation required to
remove it for testing. Also, considerable amount of pulling stress in
tension was placed on the tube during removal and may have increased the
crack depth from its actual undisturbed condition.

'The second tube saaple was from a tube which was indicated to be good
(no eddy current indication) but located in the problem area. Again, examin-
ation showed generali:ed corrosion attack of the outside tube surface in the
tube sheet crevice region. A photomicrograph of the tube wall cross-section
showed general corrosive deterioration approximately 5 mils deep with the
deepest of the stress corrosion cracks penetrating approximately an additional
20 mils deep for a total of 25 mils or 50% of the original tube wall thickness.

" Sections of the third tube removed were from a good tube (no eddy
current indication) from the peripheral region where no problems have been
experienced. Examination also showed where no problems have been experienced.
Examination also showed the s.una generali:ed corrosion attack of the outside
surface throughout the tube sheet crevice region. The generalized corrosion
deterioration was approximately 5 mils deep with the deepest stress crack
extending approximately another 15 mils deep for a total through-wall pen-
etration of 20 mils, or 40*4." (See: Smith Memorandum, of. cit., at 6 to S.)

b i This raises the clear implication that more tubes at Point Beach require plugging

right now under the teras of Regulatory Guide 1.121 than are in fact presently plugged.

H 3 A 12')
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14. Point Beach is presently shut down for refueling and Wisconsin Electric

intends to return the unit to service on or about November 17, 1979. (See :

Smith Memorandum, oz. cit., at 3.)

15. "A" Generator at Point Beach, in its shut-down state, is presently at

its limiting condition for operation of its steam generator tubes, to the extent

all tubes required to be plugged have in fact been plugged. (See : Paragraph nos.

11, 12,13 and 13m, supra.) To the extent they have not, the unit is presently

exceeding its limiting condition for operation of steam generator tubes.

16. If Point Beach is returned to service in its present condition, the

experience of the recent past compels the conclusion that there will be tube

ruptures and further degradation immediately, and continuing thereafter which

will result in operation far exceeding its limiting condition for operation of its

steam generator tubes. (See : Paragraph nos. S, 9 and 10, suora.)

17. The experience of extensive tube degradation in late August and in

October,1979, shortly following the inspection of all tubes (see: Paragraph nos .

9 and 10, suora), raises the clear implication that the procedures for inspecting

and plugging degraded tubes (see: Commission Regulatory Guide 1.121, Bases for

Plugging Degraded PNR Steam Generator Tubes") are inadequate to provide the second

stated basis of continued operation proposed by the Commission St1ff "that the

great majority of degraded tubes will be identified and removed from service

before leakage develops (see: Eisenhut, on. cit. , at 46) .

13. The experience of extensive tube degradation h late August and in

Octobe r , 1979, shortly following an inspection of all tubes, raises the additional

clear implication that either or both the eddy current testing procedure is

inadequate and/or the rate of degradation is significantly accelerating... ,
e.' . '

19. Point Beach's experience with tube degradatien in 1979 in which

approximately 250 tubes had to be plugged compared to 401 tubes over the prior
1454 127
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nine years, after the licensee had previously undertaken all known and accepted

measures to minimize corrosive effects (see: Paragraph no. 7, suora) , raises the

clear implication that the " additional measures" for minimiting corrosion relied

upon by the Commission Staff are inadequate to provide as the third stated basis

of continued operation proposed by Staff that "the potential for tube degradation

during operation is minimized"(see: Eisenhut, op;. cit., at 46).

20. The tube rupture that occurred on February 26, 1975, at Point Beach

was in the region of the tube plate, yet that did not serve to prevent the

primary-to-seccadary leakage from reaching a maximum rate of 125 gallons per

ninute. (Se e : Wisconsin Electric Coeration Report No.10, January 1,1975

h rough June 30,1975, at 58; and Commission Renort to the Congress on Abnormal

Occurrences, June 1975, at A-1.) This raises the clear implication that reliance

on " cracks" being " constrained by the support plates" is inadequate to provide

the fourth stated basis of continued operation proposed by Commission Staff to

prevent the situation from becoming " unstable during postulated accidents".

(See: Eise nhut , oo_. cit . , at 46.) Although more recent experience at the plant
_

has indicated a tendency for corrosive effects to have moved to concentrate in

the region of the tube sheet (see: Licensee Event Report of August 15 , 19 79, op,.

cit .), that locational shift was not predictd, and more importantly, much of that

degradation in the area is occurring toward the very top of the sheet (see: I d,. )

An analysis of the August 15 Licensee Event Report, which is the only

publicly available document providing complete locational data, indicates that

in " A" Generator, 34.6'. 'i the tube degradation found was within 2 inches of the

top of the tube sheet and 15.4% of the defects were 2 or more inches in extent.

In "B" Generator,15.6% was within 2 inches of the top of the tube sheet and

23.9% were 2 or more inches in extent. (See: Id. , at unnumbered attached exhibits.)

This raises the*: additional clear implication that there is a siptificant probability daa-
i434 128
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i=pending tube failures at Point Beach will involve cracks extending above

any constraining effect of the tube sheet some a proportion of the occurrences.

21. On October 25, 1979, the Public Service Co= mission of Wisconsin (herein-

after referred to as the " Wisconsin Commission") commenced an investigation to

develop the pertinent facts relating to the financial, accounting and ratemaking

effects of such steam generator tube degradation at Units 1 and 2 of the Point

Beach Nuclear Plant . Hearings were scheduled therein for November 26 and 27,1979

(See : Re Wisconsin Electric Power Company, PSCW Docket 6630-UI-2, Notice of Inves-

tigation and Hearing and Assessment of Costs, dated October 25, 1979.)

22. On October 31, 1979, the Stilwaukee Journal published an editorial which

stated in relevant part:

'The announcement of Wisconsin diectric Power Company that it is
considering spending $30 million to $40 million to alleviate problems with
steam generator tubes at the Point Beach Nuclear Plant poses serious economic
and s afet y que s tions . * * *

"One big issue, which the utility should not be allowed to settle on
its own, is whether Point Beach Unit 1 should be reopened after its current
shutdown for refueling or kept out of service pending generator replacement.
.**

19 ***

"The PSC has been reluctant to jump into the safety issues, since it
may lack legal jurisdiction (nuclear plant safety being chiefly in the
baliwick of the federal Nuclear Regulatory Commission) . However, there
seems to be no way to divorce the safety issue from nuclear plant economics,
over which the PSC clearly does have jurisdiction.

"So we hope the PSC examination will deal thoroughly with the safety
questions as well. And if it does not, then certainly the NRC should,
before Point Beach Unit 1 is returned to service." (See: "hhat Price
Nuclear Safety?", Shlwaukee Journal, October 31, 1979. Emph asis added.)

3. Steam Generator Tube Degradation Generally

23. The Lewis Committee of the American Physical Society reviewed the impli-

caticas of, inter alia, steam generator tube degradation and, on the basis of that

1434 129review, concluded ,i:1 relevant part as follows :
"/16

"As a 'generil observation, the LOCA derived energy sources are
reasonably, or strongly, conservatively estimated. However the AC have
exc2uded from consideration a heat source of potentially overwhelming
i=portance to PWR--ruptured steam generator tubes. 3ased upon evidence
of substantial tube corrosion problems with frequent associated leakage in
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most PWR's * * *, it was the consensus of the group that steam generator
tube failure during a severe LOCa could occur frequently. Moreover, it
appears that rupture of a few tubes (on the order of one to ten) dumping
secondary steam into the depressuri:ed primary side of the reactor system
could exacerbate steam binding problems and induce essentially uncoolable
conditions in the course of a LOCA, for PNR's with ECCS of current design.

n ...
n ...

"The second major problem with reflooding rate estimates is associated
with the potential for steam generator tube leaks and ruptures. It has
been stated that tube breaks with an area of only 0.003 ft. could reduce
flooding rates of 17%. At the current low flooding rates predicted for
PWR's , even a minor b reak o f this sort might reduce the rates to values
so low that the core would not be adequately cooled. Thus the potential

for steam generator tube leakage appears to be a serious problem which was
precluded from evaluation at the ECCS hearings. * * *" (See: Lewis , et al . ,

" Report to the Americal Physical Society by the Study Group on Light-Water
Reactor Safety," 47 Review of gdern Physics 1, Summer 1975, at App.1, S85.)

24. The Commission Staff's statement of the issues as represented in the

Eisenhut Report (see : Eisenhut, og. cit.) fails to either acknowledge or otherwise

address the aforementioned " steam binding problens" that could " induce essentially

uncoolable conditions in the course of a LOCA", as identified by the American

Physical Society.

25. The Commission Staff's first and fifth stated bases for continued

operation of plants with significant tube degradation, namely that " corrective action

will be taken before any individual crack becones unstable" and that "the

radiological consequences of a (LOCA or SGLB) would not be severe", respectively,

also does not take cognizance of the aforementioned findings of the Anerican

Physical Society. (See:Eisenhut, 00,. cit., at 46 to 47.)

C. Availability o_f, Replacement Power for Point Beach

26. Point Beach has a design electric rating of 497 MW. (See: Commiss ion

Cpe rating Units Status Reoo rt, September 1979.)

\ 4 5 4
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27. Wisconsin Electric has reported that it has an actual useful capacity

for Winter 1979 of 3892.0 MW. (See: FRIN Regional Reliability Council Coordinated

Bulk Power Sucoly Program, April 1,1979.)

28. Wisconsin Electric is part of a Wisconsin planning organization consisting

of itself and three other Wisconsin electric utilities known as the Eastem Wisconsin

Utilities (hereinafter referred to as "EWU"), which plan future additions to gener-

ating capacity together and which dispatch power, as approporiate, on a pool basis.

(Se e: EhU 1978 Advance Plan to the Public Service Commission of Wisconsin, at iv.)

29. EhU has reported that it has an actual useful capacity for Winter 1979

of 7691.2 MN. (See : Sucoly Program, ol. cit .)

30. EWU, in turn, is part of a larger regional planning organization known

as the Mid-America Interpool Network (hereinafter referred to as ">RIN") with

members in Illinois , Michigan and Wisconsin, to which the Company is interconnected

through the transmission grid of the members over which power is exchanged. (See:

Advance Plan, at 8-2.)

31. >RIN has reported that it will have a reserve capacity of 39.9% in

Winter 1979, or 11,829MW above expected peak demands. (Se e: Surely Program, ol.

at p . 3A-2. )

32. Skmber utilities of SRIN are actively soliciting other utilities in the

region to purchase power from their system due to the excess reserves being exper-

ienced. (See : Letter from H. Nexon, Senior Vice-President Commonwealth Edison

to N. Ricci, Senior Vice-President Wisconsin Electric, dated January 4,1979,

a ecpy of which is hereto as Appeniix B.)

33. Wisconsin Electric in March 1979 predicted a Winter 1979 peak demand

of 31 MW. $(see : Advance Plan, o . cit., at Table 1. 2.)l

34 The Su::mr 1979 peak demand actually experienced by Nisconsin Electric

was 10.7% less than was predicted in its aforementioned March 1979 forecast. (See :

M34 131
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Memorandum from L. Smith to File of Public Service Commission of Wisconsin, dated

Septembe r 14, 1979, a copy of which is attached as Appendix C.) This raises the

clear implication that the actual Winter 1979 demands for Wisconsin Electric

will be significantly less than the aforementioned utility forecast indicates.

35 . EWU in March 1979 predicted a Winter 1979 peak demand of 5841 MW.

(Se e: Advance Plan, at Table 1.2.)

36 . Be Summer 1979 peak demand actually experienced by EWU was 6.0*6

less than was predicted in its aforementioned March 1979 forecast. (See : September

14 Smith Memorandum, op_. cit .) This raises the clear implication that the actual
_

Winter 1979 demands for EhU will be significantly less than the aforementioned

utilities ' forecast indicates.

37. Using the Wisconsin Electric March 1979 predicted Winter 1979 peak

demand, the utility will have a 23.05 reserve margin with Point Beach in service

and a 7.3% reserve margin with Point Beach out-of-service. (See: Paragraph nos.

26, 27 and 33, suora.)

33. Using the EhU March 1979 predicted Winter 1979 peak demand, the planning

organi::ation will have a 31.7*s reserve ~ margin with Point Beach in service and a

23.2% reserve margin with Point Beach out-of-service. (See: Paragraph nos. 26,

29 and 35, supra.)

39. He Wisconsin Commission has determined a reserve margin of 14*4 to 13*6

is adequate for planning purposes for EhU. (See: Re, Advance Plan Proceeding,

PSCN Docket 05-EP-1, Findings of Fact, Conclusions of Law and Order, August 17,

1978, at 29.)

)E* .
. ,
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VI. THE LAN

40. 10 C .F . R. se cs . 2.201 (c) and 2.202 (f) s tate :

"hhen the Director, Office of Inspection and Enforcement, finds that
the public health, safety, or interest so requires, or that the violation
is willful, the notice of violation may be omitted and an order to show
cause issued.

"hhen the Director of Nuclear Reactor Regulation, Director of Nuclear
Material Safety and Safeguards, Director, Office of Inspection and Enforce-
ment, as appropriate, finds that the public health, safety, or interest so
requires or that the violation is willful, the order to show cause may
provide, for stated reasons , that the proposed action be te=porarily
effective pending further order."

41. 10 C.F.R. sec. 50.36(c)(2) states in relevant part:

" Limiting conditions for operation are the lowest functional capability
or performance levels of equip ment required for safe operation of the
facility. hhen a limiting condition for operation of a nuclear reactor
is not met, the licensee shall shut down the reactor or follow any remedial
action permitted by the technical specifications until the condition can
be met. * * *"

42. 10 C.F.R. ch. 50, app. A, subp. II, crit. 14, states:

"The reactor coolant pressure boundary shall be designed, fabricated,
erected, and tested so as to have an extremely low probability of abnormal
leakage , of rapidly propagating failure , and of gross rupture."

43. Regarding compliance with the foregoing regulations, the Atomic

Safety and Licensing Appeal Board has stated in relevant part:

"Nor can they avoid compliance by arguing that, although an applicable
regulation is not met, the public health and safety vill still be protected.
For, once a regulation is adopted, the standards it embodies represent the
Commission's definition of what is required to protect the public health
and safety." (See: In the Matter of Vermont Yankee Nuclear Power Corn.,
ALAB-138, RAI-73-7, 520, 5 23.)

VI CONTENTIONS

44. Resumed operation of Point Beach would be in violation of the limiting

condition for operatin of the facility. (See : Paragraph nos . 6 to 20, suura.)

45. Resumed operation of Point Beach would be a threat to the.public health,

)safety and interest. (See: Paragraph no . 23, suora.)
'

46. The Company intends to return Point Beach to service on or about November

17, 1979, notwithstanding the limiting condition and in willful violation of the

Comnission's regulations. (See: Paragraph no. 14, suu ra. )
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47. Even if, arguendo, it were relevant to a question of safety, there

exists more than ample sources of replacemet power to substitute for any energy

shortfall that might exist if Point Beach is keptout of service in the immediate

future. (See : Paragraph nos. 26 to 39, suora.)

48. The Commission Staff's proposed basis for continued operation of

nuclear reactors experiencing significant tube degradation are not supporter' .

by the facts. (See : Paragraph nos.13m,17,18,19, 20 and 25, supra.)

49. The Commission's existing regulations, technical guides and technical

specifications pertaining to steam generator tubes are inadequate to protect

the public health, safety and interest. (See: Paragraph nos . 6 to 20, and 23 to

25, supra.)

VIII. RELIEF

50. The Commission is respectfully requested to:

a. Immediately consider this Petition;

b. Find that resumed operation of Point Beach Nuclear Plant Unit I

would be in violation of the limiting condition for operation of the

facility;

c. Find that resumed operation of Point Beach Nuclear Plant Unit I

would be a threat to the public health, safety and interest;

d. Issue to Wisconsin Electric Power Company an order to show cause

with the aforesaid findings and a proposed order enjoining the company from

resuming operation of Point Beach Nuclear Plant Unit 1;

e. >bke the aforesaid proposed order temporarily effective pending

further order; 7

- ) h.b.k D
'

f. Commence an investigation and hearing on the safety implications

of steam generator tube degradation taking cognizance of, inter alia, the

previously cited conclusions of the American Physical Society, and, in order

.
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to avoid duplication and to enable affected citi: ens (who cannot afford to

travel to Washington) an opportunity to participate, conduct its hearings

jointly with hearings presently scheduledby the Public Service Commission

of Wisconsin in its docket 6630-UI-2 on the economic implications of

steam generator tube degradation at Point Beach Nuclear Plant Units 1 and 2;

and

g. Cor.tinue the aforesaid temporarily effective proposed order in

effect until the foregoing investigation and hearing have been completed

and the appropriate revisions to the regulations, guides and specifications

made and implemented.

DATED at Madison, Wisconsin, this / y of November,1979.

WISCONSIN'S ENVIRON > ENTAL DECADE, INC .

- By: fiL & w $.VLUV
' Kathleen M. Falk

General Coun sel

P . O . Add re s s :
114 East Mift'lin Street
Madison, Wisconsin 53703

(608) 2S1-7020

CERTIFICATE OF SERVICE

I hereby certify that a true and correct copy of the foregoing Petition of
Wisconsin's Envi:enmental Decade, Inc., was this day served by depositing a copy
in the first class mail upon Mr. Sol Burstein, Executive Vice-President, Wisconsin
Electric Power Company, 231 W. Michigan Street, Milwaukee, Wisconsin 53202.

MDATED at Madison, Wisconsin, this /f day of November,1979.

4 u d . , W1. kA.4 O
'

'

1434 135



Point Beach Nuclear Plant Unit 1
*Docket 50-266 p ,

Petition of Wisconsin's Environmental Decade , Inc.
4 eecema

HInq 6
- -

@ NOV 14 |g73 3 rg
" 'IXHIBIT 1 e,. % .g C+**,s %

UPOINT BEACH NUCLEAR PLANT UNIT 1
Steam Generator Tube Plugging History N/ / g~ 3

1979

Date "A" Generator "B" Generator Total

10-72 101 92 193

4-74 1 1 2

2-75 59 98 157

8-75 6 4 10

10-77 11 4 15

10-78 7 4 11

3-79 8
~

1 9

8-79 52 45 97

8-79 1 1 2

10-79 75 65 140

So urces :
WEPCO Operating Feports Nos. 6, 8,10 and 11.
WE?CO Licensee Event Reports No. 50-266/ 79-003 f f.
NRC I&E Inspection Reports No. 50-266/ 78-19 f f.
Atomic Energy Commission of Canada Ltd. No. 410. |4j,4 jjf
PSCW Memorandum by L. Smith, dated November 7,1979.

Note :
The totals reflected on this exhibit are less than the totals presently reported

for the number of tubes plugged as of this date, apparently due to the fact that
all plugging was reported in documents readily available to the public.not

I
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PUBLIC SERVICE COMMISSION OF WISCONSIN
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DEPARTMENTAL CbRRESPONDENCE

*
November 7, 1979 e g
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Subj ect : Meeting Between Wisconsin Electric Power NOV141979>k
g

e % .e % % ,Company, Westinghouse Electric Corporation, 1 ""M* ,pand Nuclear Regulatory Commission Staff on ' '

the Steam Generator Problems at Unit 1 of the dPoint Beach Nuclear Generating Plant a--

November 5, 1979

By: L. L. Smith

P00R ORIB!NAL
On November 5, 1979 I attended a meeting at the

Nuclear Regulatory Ccamission's Bethesda's offices between

representatives of Wisconsin Electric Power Ccmpany, Westinghouse

Electric Corporation, and. the NRC staf f on the problem of steam .

generator tube degradation at Unit 1 of the Point Beach plant.

A copy of the list of attendees is attached. In summary, the
.

meeting consisted of the following presentations:

1. Wisconsin Electric Power Ccmpany reported on the

general results of the steam generator tube inspections done
.

during the current refueling outage and an update on the number

of additional tubes requiring plugging and the accumulated total

of plugged tubes in each of the two steam generators.

2. Westinghouse described the results of detailed

physical examinations, metallurgical tests performed on three
' tube sections removed frcm steam generato" "A" for the purpose of

}434 |37detailed analysis.

3. Westinghouse reported on the general results of

its assessment of continued steam generator integrity in their

nrocant <nnditinn and presented results of verification analysis
,
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PUBLIC SERVICE COMMISSION OF INISCONSIN
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that the various safety criteria involving steam generator tube

integrity are still met.

4. Wisconsin Electric Power described a number of

options under consideration for potential modifications to
future operations to address this problem on a continuing basis.

Conclusiens

1. Based primarily on the results of testing and

reanalysis done by Westinghouse, it was concluded that the

various steam generator parameters associated with tube. integrity

and performance still meet safety criteria and remain within

limiting conditions for saf e operation. .

2. Based primarily on the review by Westinghouse

and Wisconsin Electric of existing overall accident analyses, it .

was concluded that the safety analyses remain valid and are
'

satisfied with the Unit 1 steam ganerators in their present

condition, i.e., with approximately 10% of the tubes plugged.

In other words, the original safety analyses done to satisfy NRC
'

licensing requirements included an assumption of up to 10% uf the

steam generator tubes plugged and since no more than 10% will be

plugged on ecmpletion of the current repairs, the existing

analyses remain satisfied. * 4j4 j }g,

3. Although there are a number of operational options

under consideration to attempt to further arrest or mitigate

continued tube degradation due to corrosion, it was agreed that

upon ccmpletion of current plugging and other maintenance, Unit 1

<

l
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can be safely started and operated at full power. The unit

is presently scheduled to return to service on November 17

(previous schedule mentioned was November 10). No NRC action

or approval is required.

4. It was my perception of the NRC staff's position
,

that ir is satisfied with the continued safe operation of Unit 1

in the near term. NRC staff at the meeting, however, expressed

concern about the long-term cutlook if the tube degradation

experience continues. There are already NRC requirements covering

the frequency of in-service inspections required based on sample

testing of steam generator tubes in the current Point Beach
.

Technical Specifications. Staff indicated that they wnuld_

continue to watch this aspect of Point Beach operating experience
.

closely in the future both frcm the specific standpoint of safe

operation of Point Beach as well as the more generic steam

generator tube problems in this and other similar plants.

.

The following are " minutes" prepared by me frem my

notes and recollections of the highlights of the more detailed

discussions and follow the presentations outlined in the opening

summary above. The meeting was chaired by Mr. Charles Trr.mmell

who is the NRC staf f project manager from the Operatiag Reactors

Branch who was assigned to the Point Beach Plang and also by Mr.

B. D. Liaw, who is NRC's staff expert on the steam generator

corrosion problem. In effect, the meeting was conducted in a

very open roundtable style with oral presentations and question

a:) e j 4j4 -[j9
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and answer exchanges. There were no formal or written presentations

and I mm not aware whether the NRC will prepare or distribute

minutes of tr.e meeting.

Wisconsin Electric Presentation on Current Status

'Ar. Fay of the utility reported on the recent steam

generator tube history frca the August outage caused by a

leaking tube which resulted in 100% inspection and plugging

of 97 additional tubes. In preparation for the fall refueling

outage, utility staff met with Westinghouse in September to
,

-

plan strategy for tube inspections during the refueling outage

scheduled for early October. At that time it was decided to -

do more than the required amount of inspection using the newly-

developed multi-frequency eddy current technique. It was also -

decided at that time to remove sections frcm a few tubes in order

to obtain specimens for further detailed physical examinations

and metallurgical testing.
_

Mr. Frieling of the utility covered some of the earlier

history of plant operations including the switch frcm phosphate

to all volat'ile secondary water treatment at Unit 1 in September

of 1974. The status of plugged tubes prior to the recent

refueling outage from photo-verified counts was 251 tubes

plugged in each of the two Unit 1 steam generators. For the

October refueling cutage, the utility originally scheduled 75

tubes for inspection by the multi-frequency eddy current method.
.

'": P434 T40.
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.__ These were located in the area of the hot leg side where most

of the problems have occurred previously. Out of the 75, 18

bad tubes were found; that is, the eddy current tests indicated

defects greater than the 40% threshold where. plugging would be

required. Based on this failure rate (18 out of 75) it was

decided to increase the sample inspected to 200 tubes, also

concentrating in the region with the history of worst corrosion.

Out of these 200 tubes, a total of 75 showed indications of

defects in excess of the 40% threshold. As a result of this

failure rate (75 out of 200) the inspection was. increased to

100%, or all tubes were inspected. The results for steam generator
.

"A" remained at 75 bad tubes which would be plugged. A si,milar
,

procedure was followed with steam generator "B" and resulted in
,

65 additional tubes to be plugged. On ecmpletion of plugging

operations, the accumulated totals will be 326 tubes plugged

(exactly 10%) in steam generator "A" and 316 tubes plugged in

steam generator "B".

The 75 additional tubes plugged in steam generator "A"

as indicated.above is really a ccmbination of 73 defective tubes

and two good tubes frcm which sections were removed for further

analysis. Sections of three tubes were physically removed for

further detailed examination and testing. Sample sections were

taken frcm one bad tube (80% indicated defect but not leaking)

from the problem region, frcm one goed tube (no eddy current

indication) irem the problem region, and frcm one good tube

,}kbk
i
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worsened by the pulling stress (between about 13,000 and 25,000

pounds) which was required to remove the sample sections frcm

the tube sheet. It was indicated, f or ex ample , in one case

where the section exhibited 10-13% elongation as a result of
.- .

tensile stress from the pulling operation.

Westinghouse people described the nondestructive testing

techniques used for tube inspection which for steam generator

tubes is confined primarily to eddy current techniques using a

probe into the interior of the tube frem the bottcm side of the

tube sheet which is accessible through the lower plenum of the

steam generator. A new multi-frequency eddy current technique
.

has been developed which offers several advantages over the

previously-used sidgle-frequency method. Basically the new

technique results in more definitive information and a potential

for more positive identification of defects due to the collection

of data at four different frequencies and the flexibility of

comparing data at one or more of the frequencies in order to get
_

better discrimination and cancel out noise or interference effects.

,

During the August inspection at Point Beach, bcth methods were
,

used to gain experience and make ccmparisons between the two

although not all tubes were inspected by both techniques. During

the 100% inspection in October, the multi-irequency technique was

used. Because of the better detection results offered by the

new multi-frequency eddy current method, the question was raised

as to what extent of the bad tubes found during the October

.

'

?. 1434 142
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(no eddy current indication) frcm the good region around the
periphery of the tube sheet.

Examination of all of the three removed tubes showed

intergranular stress corrosion attack in the crevice region -- - -

within the tube sheet (see attached figure). The major portion

of the tubes above the tube sheet were reported to be in -

generally good condition. The type of corrosion is not unique

or unexpected and is believed to be caustic' assisted corrosion

associated with the use of phosphate secondary water treatment

and the build-up of sludge and corrosion products in this small

crevice area between the tube and the tube sheet on the secondarf
side. Photomicrogr.aphs of the tube wall cross-section in this

area show general corrosion deterioration in the outer surface -

with sharper circumferential stress corrosion cracks penetrating
deeper through the wall cross-section. The most severe

defect found in the section of bad tube which' indicated an 89%
defect on eddy current test showed a general intergranular cor-

.

rosion cracking approximately 20 mils (.020 inches) deep and the

deepest stress crack penetration of approximately another 20 mils.

The total through wall penetration of the crack, therefore, was
40 mils or approximately 80% through the tube wall which has an

original thickness of 50 mils. These specific measurements must

be qualified somewhat in that this tube broke during the pulling
operation required to remove it for testing. Also, considerable

amount of pulling stress in tension was placed on the tube during

p54 143.
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removal and may have increased the crack depth frcm its

actual undisturbed condition.
The second tube sample was from a tube which was

indicated to be good (no eddy current indication) but located

in the problem area. Again, examination sh' owed generalized -

corrosion attack of the outside tube surface in the tube sheet
crevice region. A photcmicrograph of the tube wall cross-section

showed general corrosive deterioration approximately 5 mils deep

with the deepest of the stress corrosion cracks pentrating

approximately an additional 20 mils deep for a total of 25 mils
or 50% of the original tube wall thickness. .

Sections of the third tube removed were from a good,

tube (no eddy current indication) from the peripheral region

where no problems have been experienced. Examination also showed

the same generalized corrosion attack of the outside surface
-

throughout the tube sheet crevice region. The generalized corrosion

deterioration was approximately 5 mils deep with the deepest

stress crack extending approximately another 15 mils deep for a

total th' rough-wall penetration of 20 mils, or 40%.
Although the general corrosion exhibited by the last

two good tubes was not unexpected, there was concern about the

measured depth of crack penotration on these two tubes ccmpared

to the fact that the eddy current test indicated no recognizable

defects. The examination results, however, as mentioned above

are qualified by the fact that the severe tube cracks may have been
i434 144
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inspection were actually tubes with previously undetected defects
which could now be identified by the better method as opposed to

the identification of new or increasing defects caused by

continued or accelerated corrosion since the last inspection.

There is no real way to quantify this, however, Westinghouse

estbnated that of the original sample tested of 75 tubes where

both inspection methods had been used, that about 2/3 of the

tubes found to be bad (40% defect or greater) were identified

because of better detection methods and 1/3 were the result of
continued or accelerated corrosion since previous inspe'ctions.

Also as mentioned above in the description of the tubes removed
.

for detailed testing, there is still some concern about

inspection sensitivity even with the newer method since two
.

of the tubes which had shown no eddy current indications did have

significant crack defects on detailed examination.

Westinghcuse described further testing done on

mechanical properties of the tube material removed and how ,

remaining strength based oc these tests indicated that the

structural strength remained adequate, both f or normal operations
'

and under different assumed accidents. Since in the Point Beach

situation all of the tube deterioration is confined to the tube
sheet crevice region, the analysis concentrated on this area,

however, data was also given for defects outside the tube sheet

area. The fact that the deterioration is confined to the tube
sheet area is a disadvar.rige from the standpoint of attempts to

arrest the corrosion but is an advantage with respect to the

F434 145
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.

safety performance as a result of tube failure or rupture since
.

the leakage and any movement of the tube is constrained because

it is rather tightly bound due to the accumulation of corrosion

products and sludge in this crevice region. It was indicated

that the limiting condition for failure inside the tube sheet

was a minimum thickness of 5 mils or 10% (90% penetration of a

circumferential crack) for the most severe condition. For tube

rupture at normal operation or several other conditions it was
indicated that all that was required is enough ductility in the

'

remaining tube material to allow the tube to expand to contact to

tube sheet. The results of tests on removed samples indicated that
.

adequate ductility of the remaining material of the corroded tubes
.

is maintained to meet the limiting condition. In the case of
.

a full circumferential crack within the tube sheet, it was

indicated that the resultant leakage will either be constrained if

the failure is deep encugh toward the bottcm of the tube sheet or

will blow out if it is near enough the top of the tube sheet such
,

that the resultant leakage would be easily detectable. This has

also, generally been the pattern of tube leakage detection during

operations at Point Beach where relatively small minor leakage was

detected and monitored and if increasing at a significant rate or

to a significant level action can be taken to shut down for repairs.

Westinghouse detailed analysis and testing also indicated that

the leak rate will progress to a level requiring plant s=:t-down

prior to the. crack or rupture reaching a critical length or size

which wculd lead to a complete break failure. This was indicated

1434 146-
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to be true even for defects or ruptures above the tube

sheet.

There was a brief review and discussion concerning
particularly

steam generator problems at other Westinghouse plants,
Nearly all of the

those with similar steam generator designs.

operating plants have some history of operations with the phosphate
secondary water treatment although Point Beach used phosphate for

1. Eventimes because of the age of Unitsome of the longest

though there has been a number of steam generator tube problems

at various reactors, Point Beach Unit 1 is experiencing the most

severe corrosion problem in the tube sheet crevice region. '

the various
Differences in the tube corrosion problem evidenced at

This isfull'y explained or directly compt.rable.plants are not

to small variations in design and operations,due in part

different sizes of units, different water chemistry and other
important dif ferences or ccabinations ofperhaps subtle but

factors which are not known or not clearly identified. The ,

two existing plants were stemm generator replacements are being
in that the

made or proposed (Surry and Turkey Point) are different

serious tube degradation has been caused by corrosion build-up and.

tute denting up in the tube support plate region rather than
crevice corrosion such as Point Beach.problems with tube sheet

Problems with condensor tube integrity are also involved in
ling

those two loca.tions since they use sea water for condensor coo

and intrusion of chlorides into the secondary system accelerates
Westinghouse was asked to describe the design and

corrosion.
)434 147'
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taken on newer steam generators to
structural modifications

They believe that theeliminate or mitigate these problems.
of these problems,

newer designs have adequately addressed most

however, there is very little operating history with steam

generators of the latest design.
Mr. Frieling of Wisconsin Electric described the

normal and additional actions which will be taken prior to
Besides the normal primary and secondary

start-up of the unit.

they will perform a newly-developed and novelhydrostatic testing,
to flush out some of the sludge andprocedure in an attempt

crevice. This
corrosion product deposits frem the tube sheet .

done initially at ais a modification of a similar attempt

Japanese plant. It was reported that the Japanese technique was
the overall

successful in removal of scme of these solids but
effect of whether corrosion will be significantly reduced is
unknown until additional operating experience is accumulated.

the method involves filling the secondary sideVery briefly,
of water above the tube sheet, heatingwith approximately 2 feet 0 7,

it up with primary pump and decay heat power to approximately 250
ii the secondary side

.under pressure and then quickly depressur z ng
to initiate boiling in hopes that the boiling in the crevice area

some of the deposited solids. This operation will
will lift out

is one of the reasons for the latertake several days and it

start-up target date.

.
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Operating Ontions

Wisconsin Electric described several options under

consideration in the basic effort to arrest corrosion or
reduce the rate of corrosion and therefore extend tube life and
reduce the failure rate.

,

The first option would be to operate at a primary

pressure of 2,0C? pounds. This is a reduction frca normal

primary pressure of 2,250 pounds. There is no reduction in power

efficiency of the unit. The primary
output, temperature, or

'

benefit is a reduction in the mechanical stress that the tubes
are subject to because of the pressure difference between the

.

Normalprimary and secondary side of the steam generator.
secondary side pressure is 850 pounds; therefore, the differential

pressure under normal conditions at full load is 1,400 pounds.
With reduced primary pressure, the pressure dif ferential would

be reduced to 1,150 pounds.

The second option is to reduce the primary coolant ,

Thetemperature en the hot leg side of the steam generator.
benefit here is that testing and analysis to date indicate that

Thisthe corrosion and corrosion rate is temperature-dependent.

is also evidenced by the fact that the severe corrosion is only

cn the hot leg side which operates at approximately 600 F. and

there is very little corrosion on the cold leg side which operates

at about 540 F. The specific transition temperature or temperature
known but therange between high and low corrosion rates is not

of the unit toproposal would be to reduce power cutput
!434 149
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