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August 17, 1973

Mr. G. W. Reinmuth

-hief, Technical Assistance Branch
United States Atomic Energy Commission
Directorate of Regulatory OUperations
Washington, D. C. 20545

Reference: AEC Contract AT(1ll-1)-1054
Task A
Consulting Services
Assignment DC-105A
PAR: 73-74 A

Subject: Preliminary Review of
Feedwater Sparger of Mill-
stone Unit 1 of Northeast

Utility sService Company (NUSCO)

Attachments: No, 1 -- Fatigue Life

No, 2 -- Relationship between

strain Gage Readings and
Radial Deflection

No., 3 -- References

Dear Mr. Reinmuth:

As discussed in our telephone conversation of August 13, the
purpose of this letter is to record the main findings of our
preliminary review of the feedwater sparger of Millstone
Unit 1.

The following personnel were involved in two meetings of
August 10, 1973 at Millstone Unit 1:

Messrs, E. J. Ferland, Assistant Superintendent, Unit 1,

NUSCO
**R. Foster, Operations Supervisor, Unit 1, NUSCO
*T. Ng, Engineer, NUSCO
*E. DeBarba, Engineer, NUSCO
*J. Gilman, Engineer, GE/APED
*5. Mather, Engineer, GE/APED

*B, Price, Engineer, GE/APED
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T. Young, Reactor Inspector, RO:1l
R. A, Lofy, Consultant, Parameter, Inc.
W, J. Foley, Consultant, Parameter, Inc.

**Part Time
*Afterncon Only

As Item No. 1, let us discuss our observations about the
effect of the feedwater sparger on safety of Millstone
Unit 1.

The third set of spargers, described by Figure 3 on page

10 of Reference 1, has been in operation for about one
week, Because sparger vibration has been found to be
unacceptably high at 90% power, Unit 1 is being run at

80% power. The intention is to restrict alternating stress
caused by mechanical vibration to 10000 psi.

As shown by the arbitrary calculation on sheet 3 of Attach-
ment No, 1, the cumulative usage factor has an acceptable
value of 1,0 for 40 years of continuous vibration at 150
cps with an alternating stress of 18,000 psi combined with
1000 cycles of thermal stress whichimas a half-amplitude of
92,000 psi. For this arbitrary calculation, non-vibratory
mechanical stresses are assumed to be zero. Evaluation of
final GE/APED results will be expedited by this calculation.

As summarized by Reference 3, visua'/TV examinations are
planned for refueling outage (in Jun2 1974) and interim
monitoring by means of hot test instcrumentation and
differential pressure gages has beer implemented., Sur-
veillance instrumentation designed to detect small pressure
drops caused by cracks is described by Figure 4 on Page 8.2
of Reference 2, Criteria for continued operation are
summarized on Page 8.5 of Reference 2, Design analysis for
the third set of spargers is summarized on Page B-0 of
Reference 2,

} On the basis cf these observations about Item No. 1, the
. writer feels that GE/APED and NUSCOhave been prudent in
‘ planning continued operation at 80% power with Feedwater
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Sparger No. 3 and that Unit 1 is being safeauarded properly.
The writer presumes that thermal stresses caused by startup
transients will be minimized and that any significant
vibration change caused by wear of pinned supports of the
sparger will be detected by (still operable) strain cages.
Monitoring for cracks by means of differential pressure
gages will have to be done faithfully, especially if the
strain gages fail in this harsh environment.

As Item No. 2, let us discuss whether failure of the Millstone
Unit 1 feedwater sparger is generic.

Our questioning brought out the GE/APED reply that a few other
power stations have feedwater spargers somewhat similar to the
Millstone Unit 1 sparger. The GE/APED representatives
qualified their reply by pointing out that comparison is
complicated by many variables. It appears to us that further
information is required before it can be argued that Mill-
stone Unit 1 has a unique characteristic which leads to
failure of the feedwater sparger.

It is significant that the feedwater sparger now in use at
Millstone Unit 1 is not preloaded. The previous spargers at
Millstone were preloaded initially but lost their preload
during service. It appears that the concept of feedwater
sparger preload has been disproved by the Millstone Unit 1
failures, Whether this concept is generic is a question of
interest.

As Item No. 3, let us discuss whethe- rceor vibration could
be forced by the feedwater pumr +* ge 4,1 of Reference
2, GE/APED reports that 'press = X ducers on the feed
lines showed small blips at the blace-passing frequency,
but there is no evidence that this affects vibration
response of the spargers." To our questioning, GE/APED
replied that no appreciable motion of external feedwater
piping was observed. The writer feels that possible effect
of the pump should not be dismissed too quickly.
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As background for ltem No. 4, please review Attachment No. 2,
Radial deflection of the sparger appears to be larae
enough to intensify flow induced vibration. When we ques-
tioned the '"venturi effect'" of the 1/2" wide annular space
between sparger and vessel wall, GE/APED replied that the
sparger was only one foot below liquid level, was subjected
to only 1 ft/sec. flow and was not affected by the steam
separator downcomers. At this time, Mr., Tack Ng (NUSCO)
argued that the radially directed sparger jets caused
enough turbulence to create large dynamic forces. He was
not disputed by GE/APED, Further discussion is required
to clarify the mechanism of feedwater sparger vibration.

As ltem No. 5, the effect of the new feedwater sparger support
bracket on the vessel wall should be mentioned. Vessel
stresses at this bracket are discussed qualitatively on
Page B-46 of Reference 2 and are said to satisfy Code
requirements,

Discussion of the preceding five (5) items has brought out
the main observations of our Millstone visit of August 10.

Four (4) copies of this letter and attachments are enclosed
for your distribution. Mr., Lofy and T will be pleased to
reply to whatever questions arise.

Very truly yours,

Walten |- Aoty

Walter J. Foley, P.E,
Consulting Engineer
Parameter, Inc.
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