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ibject: Response to NRC Bulletin No. 88 Potential Safety-Related Pump

Loss

entienen:
May , 1988, Toledo Edison (TE) received NRC Bulletin No. 88-04 entitled
"Potential Safety-Related Pump Loss", (Log No. 1-17.3). This Bulletin
requests that licensees provide a vritten response, vithin 60 days of receipt,

{scussed in the bulletin.
Hovever, upon learning that vendor information could not be received in time
to permit TE to meet the original due date, Mr. A. V. DeAgazio, the NRC/NRR

that summarizes the investigation of the concerns d
]

Davis-Besse Project Manager, agreed to extend the due date

NRC Bulletin B8-04 identifies tvo miniflov design ncerns that each licensee
required to investigate and take corrective actions for, if applicable.
concern invelves the potential for one »r more safety-related pumps
(in systems that have a common miniflow mfiguration) to becume "dead-headed”
as a result of pumo-to-pump interaction during miniflov operatinn. The second
oncern is vhether irrent miniflov line capacities for safety-related puups
are adequate for single pump operation.

TE identified seven systems that ntain pumps that could be affected by the
oncerns addressed in the bulletin, These systems are: Auxiliary Feedvate:
(AFV), Motor Driven Feedvater (MDFV), Service Vater (SV), Contalnment Spray
: ng Vater (CCV), Decay Heat/Lov Pressure Injectio
ire Injection (HPI). Each jystems vAS
erns presented ! ! he attachment

ne evaiuatiol : ' 4 : A S é ICerning
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RESPONSE TO NRC BULLETIN 88-.04
FOR
DAVIS-BESSE NUCLEAR POVER STATTON
UNIT %v. 1

This letter is submitted in coniormance vith the Atcmic Energy Act of 1954
Section 182a, in response to NRC Bulletin 88-04: "Potential Safety-Related
Pump Loss."

‘/Y/‘{,\/\ { \\

By!
*C. Shelton, Vice President, Nuclear

Svorn and subscribed before me this &rh day of September, 1988.
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AAQ,/%72({44‘£()L{,
tary Public, State of Ohie

JUDITH  WIRSCH
Notary Puble State O One
My Commission Expwes Jue v, 1993
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RESPONSE TO NRC BULLETIN NO. 88-04

NRC Item 1

Promptly determ'ne vhether or not your facility has any safety-related system
vith a pump and piping syctem configuration that does not p-eclude
pump-to-pumn interaction during miniflov operation and couid therefore result
in dead-heading of one or more of the pumps.

TE Rasponse

Seven systems vere identified that contain pumps that could be affected by the
concerns identified in the bulletin. These systems are: Auxiliary Feedvater
(AFV), Motor Oriven Feedvater (MDFV), Seirvice Vater (SV), Containment Spray
(CS), Component Cooling Vater (CLV), Decay Heat/Lov Pressure Injection
(DH/LPI), and High Pressure Injection (HPI). The potential for pump-to-pump
interaction during miniflov operation exists for the AFV, MDFV, and SV
systems,

NRC Item 2

Tf the situation described in Item 1 exists, evaluate the system for flov
division taking into consideration (a) the actual line and component
resistance for the as-built configuration of the identified system; (b) the
head versus flov characteristics of the installed pumps, including cctual test
data for "strong" and "veak" pump flovs; (c) the effect of test instrument
error and reading error; and (d) the vorst case allevances for deviation of
pump test parameters as alloved by the American Society of Mechanical
Engineers Boiler and Pressure Vesse. Code (ASME Code) Section XI, Paragraph

IVP-3100.

TE Response

TE evaluated the three systems identified above by performing calculations,
based on certified pump performance curves, to detarmine the approximate
flovrates through the systems for various pump combinations and conditions.
The results of these calculations vere then compared against the pump vendor's
confirmed minimum flovrates. A summary of the results of this effort is
provided in Tables 1, 2, and 3.

A reviev of these tables shovs that there is no case in vhich tiie calculated
flovrate is less than the flovrate considered adequate bv the applicable pump
vendor. Therefore, TE concludes that “dead-heading" ot one or more pumps as a
result of pump-to-pump interaction is not a concern at Davis-Besse (DB-1).

NRC Iter )}

Evaluate the adequacy of the minimum flov bypass lines for safety-related
centrifugal pumps vith respect to damage resulting from operation and testing
in the minimum flov mode. This evaluation should include consideration of the
effects of cumulative operating hours in the miniium flov mode over the
lifetime of the plant and duriag the postulated a cident scenaric invelving
the largest time spent in this mode. The evaluation should be based on best
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current estimates of potential pump damage from operation of the specific pump
models involved, derived from pertinent test data and field experience on pump
damage. The evaluation should also include verification from the pump
suppliers that current miniflov rates (or any proposed modifications to
miniflov systems) are sufficient to ensure that there vili be no pump damage
from lov flov operation, If the test data Jo not justify the existing
capacity of the bypass lines (e.g., if the data does not come from flovs
comparable to the current capacity) or if the pump supplier does not verify
the edequacy of the current miniflov capacity, the licensee should provide a
pian to obtain additi-nal test data and/or modify the miniflov capacity as

needed.
TE Response

The adequacy of miniflov rates vas evaluated by requesting current miniflov
rate information from each pump vendor and comparing that information against
the lovest normal, emergency, and test flovrate for each of the seven systems.
Table 4 presents the vendor confirmed miniflov rate and the lovest normal
flovrate for each of the seven systems. The CCV Pump vendor (Goulds Pumps)
recommended a miniflov rate that vas greater than the lovest flovrate for a
normal mode of operation. The system lineup that results in the lovest
flovrate for a CCV pump (i.e., 1350 gpm) consists of the Emergency Diesel
Generator Cooling Vater Heat Exchanger, the Containment Gas Analyzer, the
DH/LPI Pump Beaiing Mousing Cooler, and the HPI Pump Bearing 0il Cooler. This
lineup only occurs on the train dedicated to the essential header during: 1)
a Loss of Offsite Pover, 2) an SFAS Level 2 actuation vithout an SFAS Level 3
actuation, or 3) testing of the Emergency Diesel Generator.

Vhile Goulds Pumps recommended 3000 gpm as the minimum recirculation flow for
the CCV pumps, they qualified this recommendation by stating that lover
flovrates vould be acceptable for "intermittent operation”, provided there vas
no excessive pump vibration at that flovrate. As part of DB-1's Inservice
Test (IST) Program, vibration measurements are conducted quarterly on all
pumps, including the three CCV pumps, but not at lov flov conditions.
Therefore, a test of CCV Pump No. 3 vas conducted in vhich the flov vas
reduced in steps and vibration measurements for the pump vere taken at the
intermediate and the lovest flovrate. (Note: CCV Pump Nu. 1 and 2 vere not
available for testing due to the outage; they vill be tested later.) A
comparison of CCV Pump No. 3 vibration measurements vith those taken quarterly
indicates that there is no appreciable increase in pump vibration at the lov
tlovrate. A ‘er the test, the vendor vas again contacted, given the test
results, and “ed to clarify the term "intermittent operation™. The “endor
stated that operation for up to four hours per month at 1350 gpm vould be
acceptable. To ensure that the four-heur limit is not exceeded, TE plans to
revise the CCV System Cperating and 'larm Procedure prior to restart from the
current refusling outage.

In addition to the test conducted on CCV Pump No. 3, a reviev of maintenance
records for all thiee CCV pumps vas conducted. This reviev indicates that
during the more than 10,000 hours that these pumps have operated at various
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TABLE 1

SUMMARY OF THE EVALUATION OF PUMP-TO-PUMP INTERACTIONS FOR THE AFV PUMPS

CA!l.CULATIONS

Case 1:
Case ?:

Case 3:

Case 4:

Case 5:
Case 6:

Veak Pump @ rated speed (3600 rpm)

Strong and veak pumps in parallei
¢ rated speed

Veak pump @ rated speed (degraded 12X)
in parallel vith strong pump @ 4500 rpm

Veak pump @ rated speed (degraded 12%)
and in parallel vith MDFV pump
(strongest)

Veak pump @ 1100 rpm

Vear pump @ 1100 rpm (degraded 12X)
and in jarallel wvith MDFV pump

CALCULATED gpm (Pump/No.
242 (AP/1-1)

239 (AF/1-2)
236 (AF/1-1)

225 (AF/1-1)
225 (AF/1-1)

72 (AF/1-1)*
64 (AF/1-1)%

Vendor Confirmed
Miniflov Rates (AF)

225 gpe @ 3600 rpm
64 gpm @ 1100 rpm

a. Operatien of an AFV pump at 1100 rpm is not required by normal, transient,
or emergency procedures.
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TABLE 7
SUMMARY OF THE EVALUATION OF PUMP-TO-PUMP INTERACTIONS FOR THE MDFV PUMP

CALCULATIONS CALCULATED gpm

Case 1: MDFV pump (degraded 12X) recirculating 216
to the Condensate Storage Tank (CST)

Case 2: MDFV Pump (degraded 12%) recirculating >216 Note: The flowv
to the Dearator Storage Tank(DST) path to the DST is

less restrictive,

Case 3: MOFV Pump (degraded 12X) in parallel vith 213 (MDFV)
the strong AF pump operating #4500 rpm

Vendor Confirmed
Miniflov Rate

180 gpm
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TABLE 7
SUMMARY OF THE EVALUATTON OF PUMP-TO-PUMP INTERACTIONS FOR THE SV PUMPS

CALCULATIONS CALCULATED gpm (Pump/No.)
Case 1: Veak Pump 1202 (8Sw/1-2)
Case 2: Veak Pump (degraded 12X) 1129 (Sv/1-2)
Case 3t Veak Pump in parallel vith 1145 (Sv/1-2)
strong pump 1168 (Sv/1-1)
Case 4: Veak Pump (degraded 12%) in 1070 (Sv/1-2)
parallel vith strong pump 1173 (Sw/1-1)

Vendor Confirmed
Miniflov Rate (SV)

1000 gpm
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TABLE &
VENDOR CONFIRMED MINIFLOV RATE VERSUS THE LOVEST FLOVRATE BY SYSTEM

VENDOR CONFIRMED LOVEST DB-1

SYSTENMS MINIFLOV RATE (gpm) FLOVRATE (gpm)*'
APV 225 (23600 rpm) 225,
64 (41100 rpm) 64
MDFV 180 213
sV 1000 1070
cs 750 1175
cev 3000 (1350 for four hours/month) 1350
DH/LPI CLA 96
HP1 15¢ 53

a. The lovest flovrate is the lovest rate for any mode of operation (i.e.,
normal, emergency, or testing) including parallel operation of pumps.

b. Operation of an AFV pump at 1100 rpm is not required by normal, transient,
or emergency procedures.

¢. This is the miniflov rate recommended by the original pump vendor; this
number vas not confirmed by the nev pump vendor,




