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Carolina Power & Light Company

P. O. Box 1551 & Raleigh, N. C. 27602

SERIAL: NLS-88-163
JUL 8 1988

M. A. McDUFFIE
Senior Vice President
Nuclear Generation

United States Nuclear Regulatory Commission
ATTENTION: Document Control Desk
Washington, DC 20555

H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2
DOCKET NO. 50-261/LICENSE NO. DPR-23
RESPONSE TO NRC BULLETIN NO. 88-04

Gentlemen:

Carolina Power & Light Company (CP&L) hereby submits the information for the H. B. .
Robinson Steam Electric Plant, Unit No. 2 (HBR?2) requested by NRC Bulletin No. 88- 04,
Potential Safety-Related Pump Loss. This bulletin identifies two miniflow design
concerns: pump-to-pump interaction with the potential to dead-head a pump during
miniflow operation and inadequate miniflow capacity during single-flow operation.

The review identified four systems where problems identified in the bulletin may exist.
Each system and problem is discussed below.

Containment Spray (CS) Pumps

Operation of the CS pumps during any accident scenario is not a safety concern with
regard to miniflow conditions. The pumps autostart and redundant parallel discharge
valves open so that the pumps deliver full flow to the spray header. The pumps and
valves receive simultaneous start/open signals.

Therefore, the only conditions that must be evaluated for reduced flow are those
created by testing.

In order to demonstrate operability, each CS pump is tested at quarterly intervals
using a 2" miniflow recirculation line from each pump which combines to a common
line that returns to the refueling water storage tank (RWST). Pump-to-pump
interaction is precluded during this test since only one pump at a time is run. Pump
performance data (vibration and developed head) are measured during the test.

The pump manufacturer, Ingersoll Rand, was contacted to determine the minimum
flow required for the test conditions. Ingersoll Rand indicated that adequate flow
could be considered to be present provided the vibration levels specifically were
below 2.5 mils. The vibration data shows pump vibration levels of 1 mil or below.
Using this criteria, the 2" miniflow line clearly provides adequate flow for pump
testing.
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The containment spray system is also tested during each refueling outage to verify
automatic and manual initiation capability. During this testing, a 1" orificed and
instrumented recirculation line has been utilized. Recent testing unrelated to this
response indicated that inadequate flow did exist in this mode. Specifically the 2.5
mil vibration limit specified by Ingersoll Rand was exceeded by a small margin.
Although routine test results for the pumps verified that the refueling internal test
has not resulted in pump degradation, continued operation using this reduced flow is
not recommended. As such, the test procedure will be revised to ensure an adequate
recirculation flow path is present prior to testing during the next refueling outage.

Auxiliary Feedwater (AFW) Pumps

The AFW miniflow lines are designed such that each pump has an individual
recirculation line and orifice upstream of the common recirculation line. The flow
hydraulics of these lines are such that the potential for dead-heading these pumps is
minimal since the orifice pressure drop exceeds the line losses by two orders of
magnitude. The pumps are tested monthly, one pump 4t a time, on recirculation, for
a minimum of 15 minutes and a maximum of 30 minutes. During each test, pump
suction and discharge pressure and vibration data are recorded. A review of that
data has shown no degrading trend in pump performance. Vibration levels are
typically less than | mil as compared with the vendors recommended limit of
2.0 mils. A review of pump maintenance history indicated that no maintenance was
_required as a result of bearing problems or impeller damage. No pump problems of
the type that would be expected from operation with inadequate recirculation flow
have been observed. Therefore, the recirculation line-flow capacity is considered
adequate for the monthly testing. Other pump tests performed at refueling intervals
utilize the same recirculation flow path. Since the pump run time limit for this
testing is the same as the monthly test time limit, the rec1rculat10n capacity is
adequate for this testing also.

Operation of a pump on recirculation for longer than 30 minutes is being evaluated.
This evaluation is anticipated to be complete prior to the refueling in November of
this year. For the interim, normal procedures have been revised to ensure that the
pumps are run on recirculation alone for no longer than 30 minutes. However, due to
their complexity and human factors concerns, emergency procedures will be revised
if necessary pending the results of this evaluation. A follow-up response
summarizing the evaluation results and planned actions will be submitted within 30
days of completing this evaluation.

Residual Heat Removal (RHR) Pumps

The RHR pumps discharge into a common header downstream of the two RHR heat
, - exchangers. One miniflow recirculation line taps off the common header and routes
flow to the suction side of the pumps. On an autostart signal, the pumps operate in
the miniflow mode until RCS pressure drops below pump shutoff head. This situation
could result in the stronger pump dead-heading the weaker pump.

This issue was recognized to exist on HBR2 as a result of reviewing the same
concern at a similar vintage plant and reported by License Event
Reports (LER) 87-026 and 87-026-01.

An evaluation conducted by the NSSS supplier identified that the attainable
recirculation flowrate of 300 GPM per pump was significantly less than the pump
vendor recommendation of 500 GPM. An evaluation was then performed to
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determine if the existing recirculation capacity was adequate. This evaluation
concluded that a flow of 300 GPM on recirculation was sufficient to prevent both
flashing from occurring in the pump and excessive wear during intermittent
operation; however, with less than recommended flow, more long-term aging and
wear could be expected.

The NSSS supplier estimated that 9.3 minutes are available for operator action
before a dead-headed pump begins to cavitate. The pump vendor and NSSS supplier
determined that a 300 GPM flowrate per pump is also acceptable for intermittent
operation. Because of this, emergency operating procedures have been revised to
terminate two pump operation within 9 minutes if reactor coolant system pressure
remains above pump shutoff head.

Although documentation is not complied, it is believed that in over 17 years of -
operation at HBR2, both RHR pumps have started and run much longer than
9.3 minutes on recirculation flow.

The pump performance data and maintenance history have been reviewed and
indicate that the actual flows have resulted in no undesirable or adverse conditions.
Therefore, it is believed that there is substantial margin in the current actions
provided in emergency procedures.

Further evaluation however is in progress with the objective to eliminate the
required operator action and maintain adequate recirculation capacity. This ,
evaluation is scheduled for completion by the end of this year. A follow-up response
will be submitted within 30 days of completing this evaluation.

Boric Acid Transfer Pumps (BATP)

The boric acid transfer pumps (BATP) are each equipped with a recirculation line to
their respective boric acid storage tank (BAST). Each recirculation line provides
both a full flow path as well as an orificed miniflow bypass designed for 3 GPM
flow. There is no open connection between the two recirculation lines so
pump-to-pump interaction is not a concern. The only time the BATPs are run with
flow limited to the miniflow recirculation line is during testing.

The normal operating mode is one pump lined up to discharge to the charging pump
suction header and the other pump to be lined up to recirculate full flow to its
BAST.

The only auto start of the BATPs is on low volume control tank level. The pump
lined up to the charging pump suction auto starts, and the discharge valve opens

simultaneously. The other pump does not start. The simultaneous opening of the
discharge valve with pump start provides a full flow path.

The pump manufacturer, Chempump, was contacted to determine the recommended
minimum flow. Chempump recommended a minimum flow of 10 GPM to preclude
excessive impeller recirculation. The concern was that impeller recirculation at
pump flows less than 10 GPM could result in a cavitation-like condition on the
backside of the impeller which could cause erosion of the impeller. Chempump
indicated that however the 3 GPM pump recirculation to the BAST is adequate to
preclude pump overheating for short-term operations.




Document Control Des
NLS-88-163 / Page 4 k’ .

During periodic performance testing, the BATP is run for 5 minutes before vibration
and differential pressure data are recorded. This limits total run times to
approximately 10 to 15 minutes. During this period the total expected pump
flowrate is 6 GPM. Three GPM is passed through the miniflow line and an additional
3 GPM passes through a recirculation line internal to the pump for bearing cooling
and seal flow.

' The pump performance data, vibration, and differential pressure were reviewed to
determine if the actual flows resulted in any detectable adverse conditions or
degradation of performance. There has been no degradation or performance
observed. A degrading trend based on decreased differential pressure across the
pump would be expected to result from impeller erosion. This has not been
observed. The pump differential pressure is essentially unchanged from the baseline
test data. An increasing trend in pump vibration would be expected if bearing
damage were to occur due to excessive impeller recirculation. No increase in pump
vibration levels has been observed over the baseline test data.

The BATP maintenance history was reviewed to determine if pump replacement has
been required due to problems that could be related to inadequate flow operations.
The only maintenance problems were due to heat tracing/insulation problems and did
not involve bearing or impeller problems.

Based on the pump performance data and the maintenance history of the BATPs
combined with the very limited run times on the miniflow line, the installed ;
miniflow recirculation flow path is considered adequate for continued use. -

Should you have any questions regarding this matter, please contact Mr. L. [. Loflin at
(919) 836-6242.

Yours very truly,
Y AR=
M. A. McDuffie
MAM/DBB/mss (5431JDK)
Attachment
cc: Dr. J. Nelson Grace
Mr. RD Lb
Mr. L. Garner (NRC - HBR)
M. A. McDuf_fie‘,‘ﬁaving been first duly sworn, did depose and say that the information
contained herein is true and correct to the best of his information, knowledge and belief;

and the sources of his information are officers, employees, contractors, and agents of
Carolina Power & Light Company.

My commission expires: ///Q ) /f T e“‘\b% RoRtitthig o) m._




