
_ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - - _ - - _ _ _ _ _ _ - _ _ _ -

..

NORTHEAST IfTILITIES o~r o"<" seaa 5"a' wan an""=

1 | W J3. T = ,T.'J T .' r s e r r o no n ,o*

L y2 I!,O,,.. 70LIN,..CE',.".An w H ARTS DRD. CONNE t'TCUT K414-0270
: , . . n w..a ., o . e, geum.nx

December 20, 1990

Mi'-90- 1316

Re: 10CFR50.73(a)(2)(ii)

U.S. Nuclear Regulatory Commi< sion
Document Control Desk
Washington, D.C. 20555

Reference: Facility Operating License No. DPR-65
Docket No. 50-336
Licensee Exent Report 89-004-03

Gentlemen:

This letter forwards updated Licensee Event Report 39-004-03 required to be submitted
pursuant to paragraph 50."'3(a)(2)(li).

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY

>.

ckt|
/Steph()n E. Scacemcc'

Director, Millstone Sthtion
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Attachment: LER 89-004-03

cc: T. T. Martin, Region 1 Administrator
W. J. Ravmond, Senior Resident inspector, Millstone Unit Nos.1. 2 and 2
G. S. Vis' sing, NRC Project Manager, Millstone Unit No. 2
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Millstone Unit 2 (MP2) remoted (4) mechanical plugs from Steam Generator #2 followmg notihcanon from
Westmphouse that plugs of suspect heat treatment mav fail similar to the incidem at North Anna 1. On 3/0o/64
at 10lf hrs., with the plant in cold shutdown (Mode f) a visual mspecuon o! a mecharucal plug which had
been pulled resealed circumfercnual cracking at the top of the plug This plug was marked with one of the-

suspect heats, NN3fl3. There was no onerator ac' ion associated wnh this esent smce the steam generator was
out of service for testmg and repair. Suspect plugs m both steam generators' hot legs were repaired wnh a plus
leak lim: ting device. Subsequent to a return to service, with the plant operating at 30"r power (Mode 1), on
5/2/F4 Northeast Utihties was notified by Wesunghouse that an additional tube plug heat NX4523, may be
susceptible to Primary Stress Corrouon Cracking (PWSCC). Fut> plugs located m sleesed and stabihred hot leg
tubes were identihed by records to be from heat NX4!23. Analysis and calculation b) Wesunghouse and NU
concluded that MPO could safely operate unul December first 1969 wnhout repair to the plugs from heat |
NX4503. Subsequem to the Wesunghouse noufication concerning heat NX4! 3, Northeast Uuhties insesugatedl

the microstructure > and corrosion data of heat NNf 20 and found them to be similar to that exhibited b) heat
NX4f 03. This heat has not expenenced crack 3g at any operaung plant. Four plugs of heat NXf;20 were
installed during 196b. two wnh Combustion Engmeenng type stabihrers and two standard plug repairs. The latter
two were repaired along with the plugs from heat NN3fla. The two wnh stabilizer % along wnh all plugs of heat
NXf;;0 installed in 1%9 (29 were repaired dunr.g the Fall 1969 shutdown. I

On Vr:M90, vith the plant thutdown for refuehng. MP2 was notified b) Westinghouse that another plug heat,
AAn3:3, could potennaliy be susce; tible to PWSCC. There were 404 plugs of heat NX6303 instalied in both
hot negs at MP2 dunng the 1%4 refuehng onuipe. All hot leg plugs of heat NN6323 were repaired with the
Westinghouse Plug-in-Piug This work was recently completed dunny the cycle lo refuehng outape.
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I. Descrmtmn of Event

Millstone Urut 2 had made a decision to remose (4) mechanical plugs frorn the Steam Generator f 50)
No. 2 based on the fact that Westmphouse tuspect problem heat treated plugs were mstalled at N1P2 and
ako based on the 50 tube leak at North Anna 1. On 3/20/69 at 1015 hours, wah the plant m cold
shutdown (Mode 5), a vnual mspecuan of a ruechanical plug which had been removed from 50 No. 2,
hne 76 row 74, showed indications of circumterential crackmg at the top of the plug, abose the
expander. Since the plug, manufactured by Westinghouse, was marked with the heat number (NX3513)
previously identified as being a heat which was suspected as being susceptible to primary water stree
corrosion cracking, an immediate report was per ernted. There were no operator acuons awociated wnh
this esent smce at the ume of discovery, the $ team Generators were out of sernce for repair and tesung.

Notthentions from Westmghouse had idenulled three plug heats. NX3962, NX3279 and NX3513 to be
susceptible to PWSCC. N!P2 Steam Generators contained only orie of these heats. NX3513. All hot leg
standard Westinghouse mechanical tube plugs not mstalled m sleeved or stabihred tubes, that were
installed hom 1986 through 19hb, were repaired with a Plug-In-Plug (PIP) device. There are no plugs
with susceptible heats installed prior to 1966, The repairs mcluded plugs of both susceptible and
non-susceptible heats. This was required because the heat associated wnh specific lme and row locations
for plugs were not identihed.

Subsequent to the plant returnmp to service, followin repairs to mechanical plup nuociated with heat
NX3513, the plant, while operating in Niode 1 at 30g4 power finereasingh on 5/2/69, was notihed by
Westinghouse that an additional mechanical tube plup heat (NX4523) was found to be susceptible to
PWSCC. This informauon was the resuh of cracked plugs discosered at other utihties. MP2 has
determined that150) mechanical hot leg plup, in both sleeted and stabilized tubes, were from heat
NX4523. There were no operator acuons associated with this later event smee no repairs are deemed
necessary at this time.

Further investigations of microstructure and corrosion data by Northeast Utilities for Westinghouse plugs
manufactured of inconel 600 hase shown similantes between heats NX5222 and NX4523. These
similarities have caused Nonheast Utihties to consider plugs _trom heat NX5220 to be suspect to the same
crack growth rate as heat NX4523. All hot leg plugs from heat NX5222, not previously repaired, that
were installed in 1986 and 1989 a.ere repaired with a P!P during the Fall 1989 shutdown. There were
(24) sleeved tube plugs and (4) standard tube plugs installed in 1989.. Two stabihred tube plugs and two-
standard tube plugs ucre installed in 1956.

On 9/26/90, with the plant shutdown for refuchng and maintenance, MP2 was notified by Westinghouse
that another plug heat, NX6323 may aho be susceptible to PWSCC. This notification was based on plug

i crackmg discovered at North Anna Unit 2. There were 409 plugs from heat NX6323 installed at MP2,
' ' all in the hot legs and all installed dunny the 1989 refuehng outage. A repair utlhzing the Westinghouse

PIP was implemented for each plug of heat NXb323 dunnp the 1990 refueling outage.
.

{. 11. Cause of Event

! The root cause of plug cracking has been generally described by Westinghouse as Primary Water Stress
p Corrosion Cracking (PWSCC). PWSCC is correlated to a lack of gram boundary carbides resulting from

inadequate post manufacturing heat treatment. Microstructure examinations of plugs from heats NX3513
and NX4523 substantiate this correlation. .
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111. Anahsk of Esent

This esent is being reported pursuant to the requirements of paragraph $0.73(a)(2Hii) due to the
degraded condiuon of the mechanical tube plugs in reviewing the safety consequences of the miual
notihcation, it was origmally determined that il crackmg were to occur, a leak before break condition
would exist. Based on the Technical Specihcation leakage hmit requirements, a controlled shutdown
would be initiated. After reviewing the North Anna 1 incident, calculations were performed which
showed that a plug top would be propelled up the tube causing a parttal tube rupture event. Calculations
were then performed utihring a leak hmiting device installed in the suspect tube plugs. The safety
consequences of this event were reviewed with respect to the boundmg conditions of a steam generator
tube rupture event. It was determined that the plugs with the leak hmiung devices installed in them
created no safety concerns. This modification ensures that Technical Specihcation leakage hmits and
structural mtegrity margms of Regulatory Guide 1.121 are mamtained.

Following notihcation of the additional suspect heat (NX4523), Northeast Utihties performed evaluations
for the (50) plugs mstalled at MP2 from this heat. Westinghouse has developed algorithms that predict
the time for plugs to crack to the extent necessary to duphcate the Nprth Anna 1 type plug failure. All
cold leg plugs, including those from heats NX4523 and NX3513, were determined to not need renait due
to their much longer time to predicted crack initiation. The Wesunghouse algorithm for the hot leg plugs
from heat NX4523 postulated that they could exhibit similat PWSCC to that associated with the North
Anna event before the end of operating cycle 10. Since Northeast Utihties had categorized plugs from
heat NX5222 to be similar to heat NX4523, then this addiuonal heat was also considered powible to
exhibit PWSCC before the end of cycle 10.

All the hot les plugs from heat NX4523 are installed in either sleeved (271 or stabillied tubes (23) at
MP2. The safety consequences were examined for these plugs A failed sleeve plug will travel up to two
inches before it encounters the transition from the expanded to unexpanded sleeve. Interference
transition conhgurations have been tested and analyred to suggest that a failed plug top wou d be
captured in the unexpanded portion, thereby precludmg an event similar to North Anna. The stabihred
tube plugs were also analyzed. Westinghouse stabihzer plugs are a one piece assembly consisting of an
intepally attached steel cable stabilizer, about 40" long and a mechanical tube plug. Should a stabilizer
plug crack, leak, then subsequently sever, the energy available to the plug top would oc hmited, due to
the pressure equalization across the plug caused by the leakage past the plug into the tube. For both the
sleeved plug and stabihred plug failure, if the tube contamed a prior through wall defect, the pressure
from the secondary side is sufhcient to prevent the plug top from projectmg upward and rupturing the
tube. Tests were undertaken by Westinghouse both with Westinghouse stabihrer plugs and standard plugs

s- with C.E. steel rod stabihzers installed withm their tubes. The tests wete conducted at energies in excess
of that predicted by Westinghouse to be sufficient to penetrate a tube and damage adjacent tubes. None
of the tests yielded a tube penetration it is concluded that a failure of a plug associated with a stabihrer
will not cause a multiple tut e failure accident.

Northeast Utihties furthermore considered a worst case scenario assuming a plug top release and
subsequent partial tube rupture. Such an event would result m a pnmary to secondary leak rate less than
an analyred accident event. Eleven simultaneous North Anna parual tube rupture events would be
required to exceed the MP2 safety analysis. This is not considered likel).

An additional plug heat. NX6323, has been identified by Westmphouse to be potentially susceptible to
PWSCC. This was based on cracking discosered at North Anna Unit 2. At the time of this notihcanon
MP2 was shutdown for refueline and mamtenance. Prehmmars assessments by Westinghouse indicated
that MP2 may have been able to operate throughout some or al of cycle 11 without exceeding the
predicted plug hfe, since these plugs were installed only 18 momhs earlier. It was decided to repair
these plugs to preclude potential in-service failures or mids sde shutdown requirements. Plugs from heat
NX6323 were only installed m hot legs at Mp2.

There were no safety systems effected by these eventi..
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IV. Correcthe Action

The tube from which the cracked tube plug was removed was replugged with a new mechanical tube
plug. Other affected tube plugs associated with heat NX3513 were plugged with a leak hmiting device.
This " plug-in-plug" (PlP) device was torqued into the plug expander then tack welded to the bottom of
the plug. This device was installed m all hot leg plugs that were suspected to be from heat lot NX3513
Westmphouse initially manufactured the plug lot m question in 1984. Millstone researched the OA
records related to plugging programs since this ume and found that the suspect plugs were installed in
1986,19b7 and 198b. A total of 446 PlPs were installed in the MP2 Steam Generators. All PlP
installation work was reviewed with reside.n v.u .wnior resident NRC inspectors.

A Justihcation For Continued Operation (JCO) was prepared to address the issues associated with plug <

heats NX4523 and NX5222. The Unit 2 PORC reviewed the JCO and concurred with its findmps and
conclusions that no additional repairs be required at MP2 until the unit's mid-cycle shutdown,
scheduled for October 1969. These conclus6ons were previously presented to the resident NRC inspector
for MP2. All hot leg plugs from heats NX4523 and NX5222, installed in 1986 and 1969 were repaired ,

wnh a PlP dunng the Fall 1969 mid-cycle shutdown.

Following notification by Wesunghouse, MP2 repaired all hot leg plugs from heat NX6323 with the
Westmphouse Plug-In- Plug.

Further updates will not be issued unless additional plug heats are identified for MP2 to be susceptible to
PWSCC.

\'. Additional Information

Plug Manufacturer: Westinghouse

Model: 27 / C-E

Size: 3/4 inch

EIIS Code: AG - PLUG - W351

Steam Generator

Ella Code: AB - SG - C490

Similar Events: None
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