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Attention: Mr., B. H. Faulkenberry, Chief
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February 18, 1982
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¢ Richard DeYoung, Director
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U. S. Nuclear Regulatory Commission
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Bataan Memorial Building
Santa Fe, New Mexico
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6413 South 26th Street
Phoenix, Arizona 85040






Bechtel Power Corporation

Interoffice Memorandum

To pPistribution - Cl
- Binghap-Willamette Auxiliary - October B, 1981
b*<' Feedwater Pupp Metal to Metal ”
Contact Problex A. J. Ortiz

Engineering
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Enclosed is the Bingham-Willamette Punp Integrity Test Procedy
for your information. The LAPD Mechanical Staff and Will Dogma
of SFPD have reviewed the procedure and have accepted it. BY
Willamette will proceed with the test on the basis of the eng
procedure.

L.
A. J. Ortiz
AJO:sp

Distribution

S. Agerbek

Z. Csukonyi

S. S. Dua

H. D. Farin

L. Jaw

J. R. Schuh

C. H. Shinbrot
R. R. Stiens
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smacr START/STOP LOTEGRITY TEST PAGCEOGAL FoR SALES ORODCR 1A847/52
1. SERCMAL

Gae purp of the above grovp will be set wp fn & closed Toop with tajection and recelve &
series of thirty (30 start/steps., The purpose ef this tast 15 to desonstrate Lhe sachaa-
fcal fategrity of the ..ni e 1.8., to demonstrate Lhat the pusp can be sedjected Lo 2
serfes of l!l'l/\tc;s without adverse effects sech 43 severe robbing or seizing of the
rotating slesent. ae test will ba coenducted In the following manner:

A. Prior to satting ep ia Lhe Rtest Yeop the pusmp will be disassantiad, Tacluding Cthe
votating elesent, Tor cuslonmer witress imspection oF the pWED fatersals. Upon con-
Tetior of this faspection, the elenest will Be recsseabled and cheched for balance,
st peay will then be reassesdled and set wp in the test loop.

Ouring the firat start/run cycle three {3) performanca jofats witl be talen fucleding
apprecinate sininmem flew, rated flow (103C SPX) and an Intersediate poiat Betusen
alnteee Tlow and rated flow. In addition teo parfermance, vibratfen masturansats will
alse 9s takew at sach of the abeove flews. After the above dats Mg been acquired, the
ériver wili be de-energized and the first start/stop will be concloded,

Addttional start/steps will be perforsed Tn as rapid & seguence as possible to the
Timft of the test moter capabilfities. Adequate rusatag time will Be alloved felleving
each start to Leep the test moter tesperatures &y low a8 pessibla. Dita te be recordad

during each successive start/step cycle will Ba the start/stop cycle nsabar, tinme and
appronfsate flovw rate.

Quriag the fim) start/run cycle the parforpance and wibratfen tast will ba repeated
as in B. abeve for cempariser with the original data. Fellewing tals parforaance and
widratfon test, the pump will be shut down and the test cencleded.

T1. JESY COMDITIORS
A. Coléd City of Portland tap water will 8¢ ysed for tasting.

B. Suctlos head to the pawp 13 aot closely controlled snd will vary with the fiow. Meg-
wite pressare 1y malntained for safa and smoolh eperitien.

f11. QRIVER

Pamp will be tosted with 2 calivrated ONC test moter. Vet speed will Be appreximately
3585 RIR,

e —
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A. Capactity: Flow (s seasured with & differantial sercury sarosetar or prassere gige and
celidratad Veatur! meters.

8. Wead: Suctioe bead 1y messured with a prassure gage, and étlscharge head is stassred
on 4 positive displacement Lype dead-waight taster. ;

€. ‘%vir: A colibrated polyphate witteeter 13 wied te read tetal power fu Lo the meter,
ve7 on afficiencies of the moter (ané gqear if tecleded), brate horseponer supplied
to the pump shaft (s determiaed frem this faput pewar.

.. eed: A Ceneral Radts Corp. Strebotec, set on 11se fragquescy, ¥ wied fa conjunction
¥ a stop walch te Count s1ip of mater.
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E. TYerperatyr A thermccosdle tnstallied fa the swction pipe fo conl-nct'oo with & €igital
vco cs ll.‘ to soniter suclion tesperiatere.

F. Jidratien: Weaswred oo the pusp buiring bousings with 4 pertadle TRE wibration fastreymant,
L00° SCHEMATIC

Shatch B-SK-8347 fs faclTuded as & geanrai scheratic of the VO test Yeap.

QOST-TESY INSPECTION

Epen cocpletlon of Lestfag the pusy w'1Y be opeaned for BNC Coagfanering ond Cuttomer v(tnotl
taspection, ceopartson with erfginal condition, and disposition.

[y L.
"SR STALT QASED LOOP LAYOUT
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Bechtel Power Corpora‘.ioa/

Interoffice Memorandum /&7 K0
W. Binghan H. Yarin 08 L0407

Z. Csukonyi C. Shinbrot Fue N, Cl

Auxiliary Feedvater Pumps Dete January S5, 1982

from A. J. Ortie

Engineering

Bream, S.F. - w/attach. LAPD

Dornaus, S.F. - w/attach.

Agerdbek - w/attach.

S. Dus - w/attach.

W. Gilliland - w/attach.

Jaw - w/attach.

R. Oquist - w/attach.

R. Schuh = w/attach. =
E. Weber - w/attach. s
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There has been a question of possible generic problems related to estgm—| -

and material selection of auxiliary feedwater puzps supplied by Bingham-
Willamette Company.

Palo Verde, Maanshan and Korea Nuclear Units all have pumps of the type
in qQuestion.

A special test was outlined by Bechtel Engineering o answer these
questions. Testing was performed at the expense of Binghan-Willanette.
The test was completed on December 18, 1981.

It 1s the conclusion of mechanical engineering that the Binghae-Willamette
puzps supplied for suxiliary feedwater service for the above mentioned
projects are ecceptable. There should be no further reasons to stop
payments and manufacturing of pumps that have not previously been shipped.

A more complete report of the test is sttached.

£_
A. J. Ortiz

HWG:ce
Attachment
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AUXILIARY FEEDWATER PUMP TEST
AT BINGHAM-WILLAMETTE COMPANY
For several months there have been meetings between Bechtel and Bingham-
Willamette Company engineers to discuss the design of their pumps and
the selection of materials for the shaft sleeve and center stage pieces

for auxiliary feedwater pumps.

Special testing of an suxiliary feedvater pump for the Palo Verde project
vas performed by Binghan-Willamette Company to simulate field conditions.
The punp used for this test was typical in design and materials for

pumps purchased for Palo Verde Units 1, 2 and 3, Maanshzn Units 1 and 2,

KNU Units 5, 6, 7 and 8.

Testing was designed to simulai: conditions of manual rotstion of & dry
punp during alignment of pump and driver. Also the pump was subjected
to a series of thirty start-stop tests vhile pumping water. This was to
simulate scheduled start-stop tests between full loading in an operating
plant. Hydraulic performance tests were conducted at three operating
points before and after the start-stop tests. ¥hen the tests were

completed, the pump was disassembled and inspected.

The overall assessment was that the pump could operate i{ndefinitely

under the test conditions without a failure of parts. This verifies to

Bechte)l Engineering that there is no generic problem with this type of

pump design and materials selected.




Inspection showed that there had been contact between the center shaft

sleeve and one side of the two piece center stage piece. Contact resulted
in several discolored areas on the shaft sleeve and one discolored area
on the stage piece. Two small scratch marke were noted on the shaft

sleeve and center stage viece.

A very detailed examination of the discolored areas and the scratches

vas done by Bechtel Engineering with participation by Bechtel Procurement
and luspection. The discolored areas on the shaft sleeve could not be
felt and did not result in & measurable change in dimensions. This was
also true for the center stage piece. Hand rubbing with a very finpe
sbrasive cloth could not remove the discolored spots on either part.

The surface became very smooth as the result ¢f this rubbing but no

other effect was noted.

The scratch marks appeared to be caused by solid particles in the water

used for the pump test. These marks were slight and did not result in
an increase ip weasurable dimensions. Rubbing with very fine abrasive

cloth made the areas very smooth; but they were still visible.

There was no evidence of any transfer of metal between the shaft sleeve

and the stage pieces.

Binghan-Willamette has agreed to issue additional instructions for
clean-up of shaft bushings and center stage pieces that became danaged
by impurities in the water during testing and start-up activities.

These instructions will include criteris for determination of when these

parts should be replaced.




Based on what was observed after this special test, there should be no
requirement for sdditional parts to be shipped with the pumps to replace
ones used ip the test. As part of the owner's -aaintenance program,

however, spare parts should be considered and required.

If it is required to inspect internal parts of these puaps during normal

station operation, it will be necessary to remove the top half of the

pump. This is typical of horizontally split pump casings. Frequency
of inspection is usually determined by the pump user. Generally, a pump
is not opened unless there are signs of distress, such as excessive

vibration and noise or loss of hydraulic performance.

It is the conclusion of mechanical engineering that the Binghaxz-Willamette
punps supplied for auxiliary feedwater service for the above wmentioned
projects are acceptable. There should be no further reasons to stop

payments and manufacturing of pumps that have not previously been shipped.




