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EVENT DESCRIPTION AND PnOHABLE CONSEQUENCES h
o 2 | During NRC ordered shutdown secondary chemistry analyses results I

~

o I indicated potentia 1 of primary to secondarv leakage. A bubblo loakagd

| test indicated 27 leaking tubes in the "B" OTSG. A later bubble test Io .

lindicated 11 additional leakers. Subsequent tests on "A" OTSG indicatedo s

18 tube leaks. The above symptoms appeared following RC pressurizationi8a s

i o about 45 psig and leakage at that pressure amounted to about 0.2 totto ,

o ,, 30.3 gpm. Health and safety of the public were unaf fected. I
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i o IRCS depressurized, and contaminated secondary fluid con t a i ned. Subs eque,1t

leddy current examination revealed many defective tubos, mostly within Ii ,

1 -3 inches of upper tubesheet, caused by inadvertent introduction of I2,

g | sulfur into RCS. Chemical agent has been removed.and OTSG's repaired I

gsand returned to a condition equivalent to original licensing basis, i
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: NARRATIVE REPORT
! TMI-l
; LER 81-013/0lX-1

I. Current Activities

i THI-l was shut down early in 1979 for refueling and had remained in the
j cold shutdown condition since the THI-2 accident at the direction of
j NRC.

) II. Leading Circumstances
:

! Following secondary chemistry analyses results indicative of
j primary-to-secondary leakage, a bubble leakage test was applied to the

Once Through Steam Generator tubing with nitrogen pressure applied from |

,'

I the secondary side.

I III. Description of the Occurrence
)

In anticipation of bringing the THI-I reactor critical and returning to
service, hot functional tests were performed in August-September 1981.

1 This testing did not indicate any problems with the OTSG's. In early
November 1981 during pressurization for additional tests, primary to

i secondary leaks were detected by secondary sido chemistry analysis.

OTSG tube leakage was initially suspected when OTSG secondary side1
*

chemistry sample results showed decreasing pH and increasing activity.
These symptoms appeared following Reactor Coolant System pressurization

i to about 45 psig for additional testing. The additional testing was
then discontinued and the Reactor Coolant System depressurized and'

partially drained in preparation for bubble leak testing to locate the
tube or tubes which were lesking. Primary to secondary leakage with
the Reactor Coolant System pressurized to about 45 psig amounted to
about 0.2 to 0.3 gpm.

J

On November 21, 1981, leakage through the OTSG tubes was observed,
t

Initial bubble testing indicated about 27 leaking tubes in the "B"
OTSG. A later bubble test on November 28, 1981 identified eleven

t

additional leaking tubes in the "B" 0TSG. Dubble tests in the "A" 0TSG i
i

identified 80 leaking tubes in that OTSG. i

| Subsequently, detailed eddy current examinations revealed mny t

defective tubes. The vast majority (approximately 957,) of the defects (occurred within the top 2-3 inches of the 24 inch thick upper tubesheet (
,

(UTS).
|

IV. Any Significant Events Which Happened as a Result of the Original,

1 Occurrence
i

None
,

'

*
1

I ,,
,

I

i
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Y. Previous Events

No previous OTSG 1eaks.

VI. Root Cause of the Occurrence

Meta 11ographic examination of portions of removed tubes confirmed that
the tube failures were initiated from the primary side (ID) of the |

tubes in the form of circumferential stress-assisted intergranular '

cracks. The active chemical impurity causing the corrosion was sulfur
; in reduced forms, mainly sodium thiosulfate which had been introduced
,

inadvertently into the Reactor Coolant System.
!

VII. Imediate Corrective Action

: Since the unit was in a cold shutdown condition, immediate corrective
action was to depressurize the Reactor Coolant System and contain the

i contaminated secondary fluid.

VIII. Long Term Corrective Action

l
j GPUN conducted an extensive program to return the TMI-1 OTSGs to

service which included the following asoects:

; A. Determination of the causative agents.
B. Examination of the remainder of the Reactor Coolant System.
C. OTSG cxaminations to determine extent of degradation,

i D. OTSG repair.
! E. Cleanup of the contaminant,
j F. Establishment of new layup guidelines
! G. Procedures to prevent a reintroduction of contaminants during

opera tion.
H. Post repair testing.
I. Plant performance evaluation subsequent to OTSG repairs,1

i

Each of these items was discussed in detail in TR-008 " Assessment of
'

THI-l Plant Safety for Return to Service After Steam Generator Repair"
(see letter 5211-83-256 dated 9/14/03), which formed a basis for

'

NUREG-1019, " Safety Evaluation Report Related to Steam Generator Tube
Repair and Return to Operation, Three Mile Island Nuclear Station, Unit,

i No.1," November 1983, and NUREG-1019, Supplement 1, December 1984

; To repair the defective OTSG tubes within the UTS, GPUN applied a
kinetic expansion technique. The kinetic expansion repair technique
was applied to all unplugged tubes within the UTS to ensure that all
potentially degraded tubes within the UTS had been scaled. Tubes with
defects not repairable by kinetic expansion were removed from service
by plugging. Sodium thiosulfate has been drained, flushed, and,

disconnected from the Reactor Building Spray System and extremel
operational chemistry controls have been implemented since 1981.y tight

i

; A
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VIII. Long Term Corrective Action (Continued)

sulfur conversion and removal process to clean the surfaces of the
Reactor Coolant System was also conducted. A detailed safety
evaluation describing the results of the failure analysis, the ;

evaluation of the methods of repair, and the operational, safety and
environmental impact of operating the repaired steam generators was
provided in Topical Report TR-008.

In conclusion, the TMI-l OTSG's were returned to a condition equivalent
to the original licensing basis, as discussed in TR-008 Rev. 3 and
NUREG-1019, Rev. O and Rev.1.

Subsequently, indications were discovered during eddy current testing
in November 1984. As discussed in LER 84-007-01, which was submitted '

May 31, 1985, the most probable and reasonable explanation for the new
indications during the 1984 examination is the enhanced detectability
of preexisting indications. GPUN concluded in LER 84-007-01 that the
corrosion failure mechanism identified in TR-008 is still the correct

,

description of what the OTSG's have undergone. The precautions taken |

to prevent reoccurrence have been adequately observed and are
effective; no new material attack has been observed.

i
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GPU Nuclear Corporation j
' g gf Post Office Box 480

Route 441 South
Middletown, Pennsylvania 17057-0191
717 944 7621
TELEX 84 2386
Writer's Direct Dial Number:

,

October 24, 1985
5211-85-2173

Dr. Thomas E. Murley
Region I, Regional Administrator
U.S. Nuclear Regulatory Commission
631 Park Avenue
King of Prussia, Pa. 19406

Dear Dr. Murley:

Three Mile Island Nuclear Station Unit 1 (TMI-1)
Operating License No. DPR-50

Docket No. 50-289
LER 81-013/0lX-1 (OTSG Tube Leakage)

This letter transmits Licensee Event Report (LER) No. 81-013/0lX-1. LER
81-013/0lT-0 which was submitted December 9,1981 identified that bubble
leakage tests of the Once Through Steam Generator tubing uncovered leaking
tubes in both OTSG-A and OTSG-B. This event was considered reportable per
Technical Specification 6.9.2. A (3).

While GPUN has responded to this issue through extensive correspondence and
discussion with the NRC since that time, a review of our records has shown
that this LER has not been closed formally. LER 81-013/01X-1 summarizes
information previously submitted, including our assessment of the root cause
of the event and corrective actions. Public health and safety were unaffected.

Sincerely,

f .

H. D. Hu ill
Director, TMI-l

HDH/SK/spb

Attachment

cc: R. J. Conte, Senior Resident I'1spector, NRC
J. F. Stolz, Chief, Operating Reactors Branch No. 4

2338f/0385A

GPU Nuclear Corporation is a subsidiary of the General Public Utilities Corporation 1
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