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UTILITIES INC.

John F. Franz, Jr,
Vice President, Nuclear

December 16,1994

NG-94-4202

Mr. William T. Russell, Director
OfTice of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission

Attn: Document Control Desk
Mail Station Pl-37
Washington, DC 20555-000i

Subject: Duane Arnold Energy Center
Docket No: 50-331
Op. License No: DPR-49
Third Ten-Year Inservice Testing (IST)

Program Plan, Relief Request PR-07
File: A-10lb, A-286e

Dear Mr. Russell:
,

Pursuant to 10 CFR 50.55a(f)(4)(ii), the Duane Arnold Energy Center (DAEC) Inservice Testing
(IST) Program Plan is being updated in preparation for the start of the Third Ten-Year testing
interval (February 1,1995). To support Program implementation, a Technical Specification (TS)
change request was recently submitted for NRC approval. The TS change request proposed
deleting the requirement for NRC written pre-approval of Relief Requests as recommended in
drall NUREG-1482. The modified TS will allow implementation of Relief Requests from

" impractical" Code requirements, without NRC pre-approval, as allowed under

10 CFR 50.55a(f)(5)

Proposed alternatives to Code requirements still require NRC pre-approval prior to
implementation. Attached Relief Request PR-07 falls into this category. PR-07 requests relief
from the 0.325 in/sec vibration velocity alen level cap of OM Part 6, Table 3a: Imposing this
criteria would result in testing the fligh Pressure Coolant injection (IIPCI) pumps at 45 day

; intervals, since the normal vibration levels for this type of pump arrangement are typically at or
,

above the OM Part 6 alert limit. Such increased monitoring is oflimited benefit; the component is

operating acceptably. Approval of PR-07 is requested by April 15,1995, prior to the scheduledi

completion of Refueling Outage (RFO) 13 to support subsequent inservice testing.
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- Should you have any questions regarding this matter, please contact this omce.

Sincerely,

,

2 ohn '. Franz
Vice President, Nuclear

;

JFF/CJR/pjv~J

Attachment

cc: C, Rushworth

L. Liu
L. Root
G. Kelly (NRC-NRR) -

J. Martin (Region III)
NRC Resident Omce
DOCU

'

,

p

,

i

!

|

,

. - _ . _ _ ___ _ _ - _ - . _ _ _ - _ _ _ - __ __ _ _ . _ -._ __ __.



!
'.' Attachment to

^

NG-94-4202

|
|

RELIEF REQUEST NO. PR-07

PUMPS: i

i

1P-216 - High Pressure Coolant Injection (HPCI) |

|

TEST REOUIREMENT I

The acceptance criteria for pump vibration shall be
.

determined from OM Part 6, Table 3a. Specifically, should I

measured vibration velocity equal or exceed 0.325 in/sec,
the corrective action of Paragraph 6.1, doubling the test |
frequency, must be imposed until the cause of the deviation '

has been determined and the condition corrected.
1
1

BASIS FOR RELIEF:
|

The HPCI pump combination consists of two separate
centrifugal pumps in series driven on a common shaft,
through gear reduction, by a non-condensing steam turbine.
Due to the arrangement and design of the various components
(which is generally a General Electric standard), several of
the operating vibration levels at various locations are
typically in the range of 0.3 to 0.5 in/sec. This is |

considered to be a generic industry condition.

At several facilities, the utility has attempted to reduce
vibration levels by modification of the booster pump
impeller and other approaches such as opening clearances
within the pump casing. To date, these approaches at many
utilities have not been successful in reducing vibration
velocity levels to a level below 0.325 in/sec.
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RELIEF REQUEST NO. PR-07 (cont.)

HASIS FOR RELIEF (Cont'd)-

The operational vibration characteristics of the Duane
Arnold Energy Center (DAEC) HPCI pump combination have been
analyzed and evaluated by IES Utilities Inc. As a result,
it has been determined that pump vibration levels are
related to the combination of interaction of the impeller
vanes, casing, volute design amplified by bearing resonance
and fluid reaction (pulsing) in the short connecting piping
between the two pumps. Alignment and foundation were
evaluated and it was determined that they were not
contributing to the elevated vibration levels. It was
determined that the vibration being experienced in the HPCI
pumps is not indicative of pump degradation or conditions
that would suggest that the pumps are unreliable or
incapabla of reliably fulfilling their safety function.

Analyses of pump installations similar to the one at DAEC
have been evaluated and it was determined that reliable
operation of these pumps can be expected with vibration
levels of 0.7 in/sec without undue concern for the onset of
vibration induced failure.

The HPCI pump combination has undergone testing and
vibration monitoring in conjunction with the previous-
editions of the ASME Code over the past 15 years. During
that time, there has been no evidence of degradation or pump
failure to suggest that the existing vibration levels are
functionally significant. The application of sp6ctrum
analyses in addition to the existing Code requirement (broad
band) will enhance the monitoring capability further
ensuring that the pumps are operating properly.
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The HPCI pumps are standby emergency pumps that are operated"

infrequently, normally for testing purposes. Thus, during
periods between testing, it is reasonable to assuus that no

F pump degradation is taking place that would manifest itself
in' changes of vibration levels. Therefore, testing these
pumps at increased frequency serves no useful purpose and
increases equipment wear.

In consideration of the foregoing, subjecting the HPCI pumps
to a doubling of the normal test frequency (quarterly) ,

,

provides no useful information and adds no measure of
,.

additional level of pump reliability. Continued testing of'

; these pumps on a quarterly frequency is proposed.

s ALTERNATE TESTING:

The vibration data measured during inservice testing of the
HPCI pumps will be evaluated in accordance with the
operability limits imposed by Table 3a except that the test
frequency will not be dcubled when vibration levels equal or

! exceed 0.325 in/sec. Consistent with Table 3a, vibration
levels greater than .70 in/sec will' result in the pump being
declared inoperable.

During inservice testing (quarterly and post-maintenani:e) off
the HPCI pumps, IES Utilities Inc. Will record vibration
data and ierform spectrum analyses at selected points that
typica]~ exceed levels of 0.325 in/sec. These analysesc

will be spleted and subjected to a formal evaluation'

j within one (1) week of test performance. A spectrum
'

analysis. measures a narrow vibration band width 6ver a wide
frequency range and indicates the frequency and magnitude of
vibration peaks, which permits identification of problems,

,

with bearings and other pump mechanical components. The
spectrum analysis allows a more comprehensive evaluat' ion of
pump condition than the Code required wide range vibration
measurements. Should the evaluation result in a condition

'

suggesting that the pump combination may be degrading, the
pumps will be tested at an increased frequency - consistent
with the Code requirement.
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