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September 6, 1984
Docket No. 50-289

Mr. John royalic

739 Dietrich Avenue
Middletown, Pennsylvania 17057

Dear Mr. Kovalic:

At the limited appearance session for the Three Mile Island, Unit 1 steam
generator repair hearing which was held in Middletown an July 16 and 17,
1984, you raised several questions. Your questions, par ' phrased, and the
NRC Staff's answers, are attached.

I trust this letter is responsive to your questions.

Sincerely,

"0RmiNAL S!GED SYt'
Mary E. Wagner
Counsel for NRC Staff

Attachment: As stated

cc: Service list
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1. Are the tubesheets of the OTSGs at TMI-1 made of plain steel, iron and,

plated with Inconel, or solid Inconel?

The tubesheets of the OTSGs at TMI-1 are made of carbon steel. However, the'

primary side of the tubesheets are protected by a layer of Inconel 600
weld-overlay.

|

2. Are the circumferential cracks of the TMI-1 OTSG tubes caused by
flexing or sulfuric acid? Why is it occurring only at the top of the
tubes?

.

The :ircumferential cracks of the TMI-1 OTSG tubes were not caused by
flexing or sulfuric acid. The causative agent (s) which is responsible for
the tube cracking has been determined to be a reduced form of sulfur species
as discussed in detail in Section 3.1 of the NUREG-1019 which is in the
Local Public Document Room. Since oxygen must be present in order for the
sulfur-induced corrosion attack to occur, venting of the OTSGs provided
sufficient oxygen to the top of the TMI-1 OTSGs water. This is the reason
why cracking occurred prefe.rentially at the top of the. OTSG tubes.

3. Are dissimilar metals used in the OTSG construction?

Yes, carbon steel tubesheets and Inconel 600 tubes were used in the
construction of OTSGs. However, in the primary side, where tube cracking

- occurred, the tubesheets were covered by a layer cf Inconel 600 weld |
;

overlay. Therefore, galvanic corrosion, caused by dissimilar metalc, was )not a factor in the observed corrosion. i

f
4. Were the tubes restrained with an outside shell or die to prevent the |explosion from going beyond a certain limit?

,

I
As discussed in NUREG-1019, the kinetic expansion occurred only within the |two-fcot thick tubesheet, the holes in which provide only a very small
radial clearance for the tube. The amount of explosive charge has been
optimized through an extensive qualification process to prevent excessive
stresses, while ensuring a tight seal.

5. Does the expansion joint rely on corroded sections of the tube which
were already affected by embrittlement and corrosion to maintain the
seal?

1
No. The expansion joints rely on six-inch defect-free tube sections to '

maintain the seal. As indicated in Section 3.4.1 of NUREG-1019, pullout
loads for high and low strength tubing with the six-inch expansion on both
corroded and uncorroded blocks showed pullout loads significantl
of 3140 pounds (the calculated design-basis accident load limit)y in excessfor all
qualification conditions. The Inconel 600 tubes were not embrittled as
confirmed by ductility measurements of tubes which were removed from the
TMI-1 steam generators.

.



*
,

-2-

6. Were the steam generator tubes leaking before 1979? Would the leak
have gone on forever if it hadn't been for the TMI-2 accident of 1979?

The tube leakage in question occurred in late November 1981 while performing
reactor coolant system hydrostatic testing with the reactor shut down.
There is no evidence of prior tube leakage due to sulfur induced corrosion.
The failure scenario of the OTSG tubes is discussed in NUREG-1019.

7. Do the kinetically expanded tubesheet-to-tube joints provide a
leak-tight seal? Will tube leaks vent pollution and radiation into
the atmosphere?

As discussed in NUREG-1019 Section 3.4.1, the kinetically expanded joints
are fabricated to be leak-tight. However, during plant operation, some very
low-level leakage is expected. The joints have been qualified by drip
tests, bubble tests and through operation at full temperature and pressure.
The licensee monitors the tubes continuously to detect indications of
increased primary-to-secondary leakage. If excessive leakage beyond six
gallons per hour (60 gallons per hour is allowed by the Technical
Specifications) is detected, the plant will be shut down and repcired as
necessary. The Technical Specifications leakage limit will result in very
low releases of radioactivity to the environment even with postulated
relatively high primary-side radioactivity. Actual primary radioactivity
has historically been much lower than allowable limits at TMI-1, and with
reduced allowed leakage, any radioactivity releases will be considerably
lower.

.
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