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Rev,
ERQCEAM LESCRIFTION

The Fump Inservice Testing ('ST) Frogram Plan for Byron Nuclear Power
StArIen Lidts | el . 1% implemented in accor: ar=e with the requ:rems;
f Subrection LWP of §ection X1 of the ASME Boiler and Fressure Vessel
Code, 1983 Edition, through the Swnmer of 1983 Addenda. Whers these
requirements are determined to he impractical, specific reliel is
requested. Additional pump relief requests may be necessary and these
will be identified during subsequent inservice tests, Byron Station
received a Safety Evaluation Peport (SER) on September 15, 1988 and is
listed in Table 2 of NRC Generic Letter B9-04 as a plant with a reviewed
IST Program and SER issued. FPar NRC Ceneric Letter 89-04, the status of
relief requests as stated in the SER is unchanged. Any modifications to
Byron Station relief requests approved in the SER (PR-1 through PR-5),
whick are covered by one of the eleven positions discussed in NRC Ceneri
Letter B9-04 Attachment 1., must be performed in accordance with the
quidelines given in the Generic Letter, Pre-approval is granted for all
relief requests submitted which are consistent with the eleven Fositions
Jiven, HNew relief requests dealing with a position net coversd by NRC
eneric Letter B0.04, Attachment 1, must receive NRC approval prior to
implementation. The pwnps subject tu IS! testing are those pumpe which
are identified in accordance with v*he scope of ASME Section XI,
subsection IWP-1100: “IWP-1100 SCOPE... This Subsection provides the
rules and requirements for inservice testing of Class 1, 2, and 3
cseptrifugal and displacement type pumps that are installed in light-wige
“fuled nuclear power plants, that are required to perform a specifir
function in shutting down a reactor or in mitigating the consequences of
an accident, and that are provided with an emergency power source, The
results of these tests are to he used in assessing opecational readiness
of the pumps during their service life."

The only exceptions are the diesel driven auxiliary feedwater pumps
(1AFO1PB and ZAFO1PB). and essential service water makeup pumps (OSX02PA
and OSXO0ZPB). wr. . are not supplied by an emergency power source, The
diesel oil trans.er pumps (1/2 DOOLIPA. 1 2DOOIPB. 1.2D001PC and
L/2DOOLPD) are classified none-ASME Class .

Fump reference values shall be determined from the results of a
preservice test, which may be run during preoperational testing, or from
the results of the first inservice test run during power operation.
Feference values shall be at points of .peration readily duplicated
during subsequent inservice testing. Additional reference values may be
necessary and these will be taken in accordance with IWP-3111 and 3112:

After a2 pump has been replaced,

. “hen a reference value or set «f “alues may liave heen affecred by
tepair or routine servicing of 2 pump,

-t is necessary or Asgivable Fa; some othey reagson than | o1
above .,
(C0B9D/0034D/030491) 1.1 - page 1 of 2
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TABLE DESCRIPTION
The following information is included in the summary tables:

The first four coiumns include the unigue Byi~= S.ation cquipment Fiece
Humber, the Pump Name, the Code . lass. and the system P & ID far the pump
listed,

Speed: Speed will be measured by a tachometer for variable speed drives.

Iplet pressusre: Inlet pressure will be measured via permanently installed
gauges or other means. provided the equipment accuracy meets the requirements
of IWP-415%0. This is to be measured both before pump startup and during the
test.

Differential pressure: Differential pressures will be measured using
calibrated differential pressure gauges or by recording the difference
between calibrated inlet and ~utlet pressure gauges.

Flow tate: Flow rates will be measured using permanently installed ianstru-
mentation or other means. provided that equipment accuracy meets the
tequirements of IWP-4150,

Vibration: Vibration measurement shall he made using pertable or hand held
instrwerents at locations as marked orn ‘e Lwnps

Bearing Temperature: Bearing temperature will be measured by permanently

iustalled devices where such devices are present., Fortable measurement
devices will be used wheie temperature wells are provided.

Per IWP-31300, bearing temperatures are reguired only once per year. Byron
Station rakes the data for bearing temperatures once per year during summe:
testing and following maintenance on a pump if hearing temperatures may have
been affected.

Test Interval: An inservice test shall be run on each pump nominally every
i months during normal plant cperation. in accordance with IWP-3400, except
during periods when the pump is not required o be operable.

Lubrication Level: Lubrication level will be observed through sight glasses
for *he pumps listed in the program.

Egvigion: The current revision rf the program is listed.

Table Page: The table pages are nwibered sequentially and show the total
number of pages.
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‘ INSERVICE rs:.rx‘.Pao-;a:n FLAN Re - ,.
'LASS 1. 2, & = FUMPS
BYRON NUCLEAR POWER STATION

UNITS O, 1, 2

¢ TEST PARAMETERS
L . i DI LI S
“ LUBR1
5 SISTEM INLET|DIFF [FLOW BEARING TEST CATI N
PUME NUMBEE PIME MAME 1 5 | B & ID | SPEEC| PRES |PRES|RATE|VIBRATION | TEMP  |INTERVAL LEVE" | REMARES
1AFO1PA Auxiliary teedwater 3 M-37 No Tes Tes lies PR-1 Tes Quarterly Yes
pump (Motor)
O = g A=ty DTS ATy | - L ] |
1AFC1PB Auxiliary tz2edwater 3 M-37 Yes Yes Tes (Yes PR-1 ies Juarterly Tes
pump (Diesel)
ZAFO1PA Auziliary teedwater 3 M-122 No Yes Yes {Yes FR-1 fes Quarteriy Yes
pump (Mot o:
2AFO1PB Auirl 5 v rfesdwater 3 M-122 Tes Yes ies (Yes PR-1 i=s GJuartarly ies
pump (L .esal)
QTCcolrp Componenr wiing 3 M-c6 No fes Yes |PR-5S PR-1 PR-2 Quarteriy fes Note 3
pum(_
1CCo1Pa Compone et waliag 3 M-66 No Tes Yes |PR-5 PR-1 PR-2 Quarterliy Tes Note 3
pumg
—_— E ) ma— ——— e - — - 3 74 i - - +
1CCO1PB Component coolipy 3 M-65 No Yes Yes PR-S PR-1 PR-2 Jnarterly Yes Note 3
i
pugp
= = - —— - = g - { — -
2C°  PA Component cooling 3 M-60 No Yes Yes |PR-5 PR-1 PR-2 Juarterly Yes Note 3
pump :
S : - i S— i — .
2CCO1PE Component -noling 3 M-06 Ho Yes ¥es FR-5 PR-1 PR-2 Quarterly Yes Note 3
puamp !
1CS01PA Contasausnt spray 2 M-40 No Yes Yes yies PR-1 PR-2 Quarteriy No Note 2
ey
1CSO1PB Contaimment spray . M-46 No Yes Yes lies FPR-1 PR-2 Quarteriy No fiote 2
pump
i

0030D/0034D 030451 ) 1.3 TABLF 1 of 4



‘ i NSERYVYICE TESTI!\. PROGE LM P LAGS Rev d.

CLASS 1. 2, & 3 PUMPS
BYRCN NUCLEAR POWER STATION
UNITS O, 1. 2

c TEST PARAMETERS
L L
A ! LUBE
8 SYSTEM INLET|DIFF |FL W BEARING TEST CATION
PUMP NUMBER PUMP NAME 4 2 1 P &1ID SPEEL] PRES |PRES|FATE|VIBEAIION | TEMP TLHIEI!AL LEVEL {BEMARES
2CS01PA Contaiment spray 2 M-129 No Yes Yes iYes PR-1 PR-2 Quarterly No Nor. 2
pump i
i . 1 . ol U | N i - o ; o
2CSC1PB Conta;nmant spray 2 M-129 No Yes Yes |ies PR-1 PRK-2 Quarterly No Note 2
pump
e B b b - ) ! - e el ! oL :
ICVOiPA Centrifugal charging| 2 M-64 No Yes Yes |PR-5 PR-1 Yeas Quarterly Yes
pumg
1Cvolrs Centritugal charging! 2 M-64 Mo Yes Yes |PR-5 PR-1 Tes Quarterly fes
pRmp
2CVO1PA Centrifugal charging} 2 M-118 No fes Yes |PR-5 /R-1 Yes Quarterly fe,
puamp
.1 e ] Y 1
2CVO1PB Centrifugal charging) 2 M-138 No Yes Yes (PR-S PR-1 {es Juarter ! Tes
pump
1DOOLIPA Diezel 01l transfer 3 M-50 No Yes FR-6|PR-5 PR-1 PR-2 Quarteriy No Note 2
pump
T ! CNE , . 1 , e
1DO01PB Diesel - 1l transfer 3 M-50 No Yes PRE-6iPR-5 PE-1 PR-2 Yuarterly No Note 2
pump
1DO01PC Diesel 11 transfer 3l M-50 No Yes PR-6{PE-5 PR-1 PR-2 Quarterly No Note 2
pump
1DOO1PD Diesel o1l transfer 3 M-50 Ho Yes PR-6IPR-5 PR-1 PR-2 Juarterly No Note 2
pump

00900 /00C34D/030491)
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PUMP NUMBER

2S5101PB
fdgkOZPA

0SX02P8

1SX01PA

{g;DIPB

25X01PA

25X01PB

25X04P
fouoblpA

OW001PB

00900 0C 34D

at PUME NAME &~

Safety
pump

injection

Essential service
water makeup pump
{Diesel)

- e — ]
Essent .1 service
water makeup pump
(Diesel)

Essent il service
water pump

Essential service
water pump
Essential

water pamg

service

Essenti1al service

water pump

Essentais!l service

water b .oster pump

J O
rater

Contre !
chilled pump
Control
chilled wate:r

I DOm
pumnp

INSERYVITIC

SYSTEM

{ B & 1D

M-136

M-118

M-118

030491)

E TESTIEX PROGRAM
CLASS 1, 2, & 31 PUMPS
BYRON NUCLEAR POWER STATION
UNITS 0. 3. 2
TEST PARAMETERS
INLET|DIFF |FLOW
=PEED] PRES |PEES | RATE|VIBRATION
No Tes Yes |Yes PR-1
Yes Yes Yes |PR-5 . PR -1
Yesi Tes Yes ?E:S PR-.
No Yes Yes |PR-5 PR-1
: S— =
No Yes Yes jPE-5 PR-1
No Yes Yes |PR-S PR-1
R = : :
No Yes Yes fPR S PR}
!
! i . | wllon
Yes Yes Yes i.e: PR-1
. o il :

do Yes Yes |Yes PR-1
No Yes Yes |Yes PR-1

P LAN
BEARING TEST
TEMP  JINTERVAL
Yes Quarterly
PR -2 Quarterly
PR-2 Quarcerly
Yes Quarterly
ies Quarterly
Yes Quarterly
fes Quarterly
Yes Quarteriy
PER-2 Uuarterly
PR-2 Quarterly

]

3

LUBRI
CATIO.
LEVEL

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

FABLE

i

Note

Note

Note

Note

Note

Note

Note

Note

Note

ot 4







Fev., o

NOIE 4

Deleted”

NOIE &

The Diesel OL1 Transter (1DOOLIPA-U and 2DOOIFA-D). Residual Heat Pemoval
(IRHOLPA. B and 2RHOIPA.B) and Containment Spray (ICSOIPA. B and 208501FA.B) .
pumps cannot be measured for lubrication level. [hese pumps are lubricated by
the fluid pumped and hence have no indicetion for lubrication level.

NOIE 2

The Component Cooling Water pumps (0CCOLIP, 1CCOLPA.B and 2CC01PA.B), fesential
Service Water Pumps (1SRXO1PA.B and 2SX01PA.B). sad the Control Room Chilled
Water Pumps (OWOOIPA. B) are in systems which are in continuous operation.

% ddle inlet pressure for these pumps cannot be obtained without
interrupting normal system operation and causing system transients. The idle
inlet pressure will be recorded only if the pump to be tested is not in
operation at the start of the test. FProper pump operation is assured by
continuous pump operation as well as quarterly monitoring of the remaining 181
pump parameters.

HQIE 4

‘Deleted”

HOIK S

The essential Service Water Make Up pumps (OSX02PA and OSX02PB) are submergeJ,
vertical vell type pumps. They take their suction from & River Screen House
[RSH) forebay. The inlet suction pressures for the pumps can not bhe measured
in as much as they are well type pumps. Furthermore, inlet pressure shall be
calculated from a difference of river and pump level. The allowable range for
the inlet pressure shall be determined from high and low river leve':
specified in the Tecin. sl Specifications and pump vendor information.

HOIE ¢

The ZLXKO4P Essential Service Water Booster Pump was added to the 15T Progras
following pressure and flow instrumentation irstallation via Modification

M6-2-90-011 Auring the fall 1700 Unit 2 sutage B2RND The LOX04P pump will
be added to the IST Program following comrleting ¢ & similar instrumentation
wadificacion plenned for the Fail (9%t ladt | outage.

(0091D/0034D/030491) 3.4 - page i of 2




Rev. §

NQIE T

The Boric Acid Tiansfer Pumps fall cutgide +he grope of the 18T Pump Priogram
Fatemiat of the ASME Code b+ %' n XI, parageagh IwP 1]90 becoute cney v
provided with an emergency power source and Byron Statios is Lnaiyted cs a
‘hot shuvdown' plant and these PUMPE are not required to maintain hot shutdown
cond . tions. Also. the RWST (Refueling Water Storage Trak) is a Seismic
Category 1 Structure as described in the UFSAR Table 1.2-1. Paragraph 1.2.1.1
states that Seismic Category ! Structures are des.gned to withstand design
basis accidents including tornadoes, Therefore. the Boric Acid Transfer Pumps
are not required to be included in the IST P ogram to satisly any Design Basis
Accident. Engineering correspondence CHRO% § 161713 da.ed January 17. 1991
Supports these conclusions. MHowever, be.suse of the cperating significance of
these pumps. Byron Station is developing a testing program for these pumps
outside the IST Program.

(0051D/0034D/030491) 3.4 - page 2 of 2
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RELIEF REQUEST NO. PR.1

PUMP NUMBER: 11 poops in 'hr progeam
NUMBER QF LTEME: 40 pumps.

AGME CQRE CLASS: 2 & )

ASME _CORE. SECTION X1 EREQUIREMENIS: 'n reference to Table IWF-1100.7,

"Allowable Ranges of Test Quantities . pump vibration is to be
measured in and compared to values given in mils displacement,

BASIS IOR BELIEE: The measurement of pump vibration is required so that
developing problems can be Adetected and repairs initiated prior ro a
pump becoming inoperable. Measurement of vibration oaly in
displacement quantities does not take into account frequency which is
also an important factor in determining the severity of the vibration.

ALZEENATE IESTING: The ASME - de minimum standaris requite measurement
of the vibration enplitude in mils (displacement). Byron Station
proposes an alternate program of measuring vibratjon velocity {(inches
per second) which is more comprehensive than that required by Section
XI. This technique is an industry -accepted method which is much more
meaningful! ani seus'*ive to small changes that are indicative of
devalopiry mechanical yroblems. These velocity measurements detect
not only high amplitude vibration, that indicate : major mechanical
problem such as misalignment or unbalance. but also the equally
harmtul low amplitude. high frequency vibration due to bearing wear
that usually goes undetected by simple displacement measurements.

The allowable ranges of vibration and their associated action levels
will be pattarned after the guidelines sstablished in ANSI ASME OM-#6
Draft 8, Table 5100-) and Figure 6100-1, These ranges will be uged
in whole to assess equipment operational readiness for all component s
except the Essential Service Water Make.up Pumps OSXO2PA & B,

The acceptable performance range for all components except the
Essential Service Water Make Up Pumps USROZPA & B will be « 2.5 times
the reference value, not to exceed .3125 inches per second. The alert
range, at which time the testing frequency would be doubled, will be
» 2.5 to 6 times the reference value, not to exceed .70 inches per
second. Any vibrating vejocity greater than 6 times *he reference
value or greater than .70 inches per second will require corrective
actions to be performed on the affected component

The OGXO0ZFA & B Pumpe. lLiowevey ‘te sabmerasd uartics] well type
pumps utilizing 4diesel engine nvime movers rated xv ok continuous
break hoise power sac g« wupled Al getly to these engines through
right angle gear 4r,.¢¢ hese prime movers and gear Arives ate

elevated to protect them agains' *he technical specification
postulated flood scenario and the pumps hang vertically down 41°' 4"
from the bottom of the right angle gear drive to their respective
pump suction inlet basket strainers. These pumps are of a water
lubricated, hollow line shaft dArive, seven stage type and utilize
rubber line shaft bearinas along their length,

- page 1 of 16









Rev., ©

. RELIEF REQUEST NO., FR.2

L. FPUMP _NUMBLER: CLOIP., 10C010A s SOLPA, 20701PB. 1780
ICEOVER, La0irA. 2CB0APR, LDOOLPA. 1NDOOLIPE, 1DOCLPC,
12001FD, 2DOOIPA, 2000YFR. 2DO0IPC, 2D0O0IPD. 1RLOIPA.
IRHOIPR, JRHOLPA. 2EMOLIPB, OSXO2PA. OSKOZPB. OWOOLPA.
OWOOL1PR

2. WUMBER OF IIEM§: 1% pumps
). ASME CUDE CLABS: ¢ & )
4. ASME CODE. SECTION XI REQUIREMENIS: Per IWP-3100, luservice Test

Frocedure pump bearing temperatures are required to be measured to
detect any change in the mechanical charscteristics of a bearing.
IWP-3500(h) requires three successive readings taken at ten minute
intervals that do not vary more thap 1%,

S. BASLE FOR RELIEL

A, These pumps’' bearinas ate not provided with permanent temperature
detectors or thermal wells. Therefore. gathering data on bearing
temperature is Impractical.

. b, The nniy ‘«nperat.re measurements p-ssible are from the bearing

housing. To detect high bearing temperatire at the bearing housing
would require that the bemrings iu question be serivusly degraded.

¢ Measurement of housing temperature on these pumps does not provide
positive information on bearing coendition or degradation., For
example. he bearings on the Essential Service Water pumps (0SXO02PA,
OSXO2PB) and Diesel Oil Transfer Pwnps (1DOOIPA thru D and 2DO01PA
thru D) are co led by thke pumped fluid,

Therefore, any heat generated by degraded bearings is carried away by
the cooling fluid and would not be divectly measured at the bearing
housing.

6. ALTEBRNATE IESTING: No direct alternate test ig proposed for bearing
temperatures. However, measurement of hydraulic parameters and
vibration readings do provide a more positive method of monitoring
pump condition and bearing degradation.

oo JUSTIEICAZION: By measuring pump hydraulic parameters and vibration
velocity. (as described in PR-1). pump nperability and the trending
of mechanical degradation ig assured "so, tines ‘hese parameters
(i@, hydraulic parametars and vibhration) are measuped quarterly,
the pump mechmnscal caaitica i1l be more accuratel: mterminsd than
would be possSilie oy MEASUIING Dearing temperature oy A yearly bagis.

(0091D/0034D/030491) 3.5 - page 4 of 1%
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Rev, 4

. RELIEF REQUEST NO. FR.&

1. EUMP N BERT  0CCOLIP, 1CCOLFA 1CC0LIPE. 20COLIPA IONPR. LCVOLPA
ICVOLPR, 2CVOIPA, JCVOLED. WDOOLPA, 1LO0LIPB. 1DO0LPC,
LDOOLPD. ZDOUOLPA, ZLOOLFPB. (DOOLIPC. ZDOOLPE. OSXO2PA.
OSXOZPB., 18XO1FA. 1SXO1PB. Z8XO01IPA. 2SXO1PB

LY

NUMBER CE_LIIEME: ) pumps

V. ASME CORE CLASS: 7 & 3
4. ASME CODE, SECTION X1 BEQUIREMENTIS: Fer IWP-4120, the full scaie range of |

each instrument shall Le three times the reference value ot legs.

I
%, BASLS FOR RELIBE: The full scale range of ultrasonic flowmeters. used to |
collect Section XI flow data, exceed three times *the reference value. 1

|

6.  ALTERNATE TESTING: Uitrasonic flowmeters, with digital (eadouts and
totalizer features will be utilized to obtain Section X1 flow data.

7o JUSTIFICATION: Ultrasonic flowmeters provide an accurate means of
measuring flowrate. They utilize a digital display whose accuracy is
independent of the full scale tange. The ultrasonic flowmeter is
well within the requitenents of TWP.4110 and IWP-4120. which refer to
An instrument accuracy of . -0t full sceale for ar ingstrument wifh

. A range of three times the reference value or less. The following
examples will illustrate this point. The component cooling punps
(OCCVIP, 1/2CCOLPA, and 1/ 2CCOLPBH) have a reference value of
approximately 4500 gpm. Using the Code requirements. an instrument
with a full scale range of 13,500 gpm (3 x 4500 gpm), the acceptable
instrument accuracy is s+ 270 gpm (.02 x 13500 gpm), Using the
ultrasonic flowmeter., with an accuracy of + 4% of the indicated
reading. provides an instrument accuracy of + 180 gpm, (.04 «x
4500 gpm).

The diesel ©oil transfer pumps (1DOOIPA-PD and 2DO0LIPA-PD) have a
teference value of approximately 2% gpm. Using the Code
requirements. an instrument with a full scale of 75 gpm (1 x 28 gpm)
the acceptable instrument accuracy is + 1.9 gpm (.02 x 7% gpm) .
Using the ultrasonic flowmeter with an accuracy of + 4% of indicated
reading will provide an instrument accuracy of 4 1.0 apm (.04 x 2%

apm) .
ilse of an ultrasonic flowmeter, with totalizer and integrator

feature, instead of other instruments allowen by 1WP.4110 and
INP-4120. will provide more precidge and accurate [low wessurement s.

(0091D/0034D/030491 ) 1.5 - page # of 16
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. RELIEF REQUESET NHO. PR.6

PUME NUMBER ¢ IDOOLEA. 1DONIE, 1DOCIPC, 1DOOLIPD
SUOOLPA, DODIFR, ZDOOIPC, 2DOD1PD.

So HUMBER QOF ITEMS: A pumps
V. ASME CQDE CLASS: 0
4. ASME CODE. SECTION XI EEQUIREMENIS: Per IWP-3100. differential pressutre

shall be measured on all pumps that are tested.

% BASIS FQOR RELIEF: These pumps are positive displacement Diesel 01l
Transfer Pumps. The pump differential pressure is not & factor
affecting pump performance, but rather dependent nnly on the inlet
pressure to the pump, As the pump discharge pressure is constant,
and the inlet pressure vnries with tank level, the differential
pressure is not A valid operational parameter.

L) ALTERNATE TESIING: FPump discharge pressure for positive displacement
pumps is a valid operstional parameter. This will be used to
evaluate the Diesel 01l Transfer Pumps performance,

Too NQIILIZATION: Using pump discharge pressure in lieu of pump differencin;
peegsure will provide meaningful pump performance data fcer svalual L v
. of operational readiness of the Diesel 0il Transfer Fumps .

Y. ARRLICABLE TIME PERIQD: This relief is requested once per quarter during

the tirst inspection interval

9. APPROQVAL STATVE:

A, Felief granted per SER 9/15/88,
b, Felief granted per NRC Generic Letter A9-04.
Relief granted per SER 0914/90,

(0091D/0034D/030491) 3.5 - page 10 of 16
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DRAFT REVISION OF
RELIEF REQUEST NO. FPR.1

L. PUMP NUMBER: All pumps in the program plan.
WUMBER OF ITEMS: 42 pumps.

}. ASME CODE CLASG: 2 & 3

4. ASME CODE. SECTION X1 REQUIREMENTS:

*9

In reference to Table IWP-1100.2, “"Allowable Ranges of Test
vuantities”, pump vibration is to be measured in and compared to
values given in mils Adisplacement.

“. BAS1S FOR RELIEL:

The measurement of pump vibration is required so that developing
problems can be detected and repairs initisted prior to a pump
becoming inoperable. Measurement of vibration only in displacement
quantities., as requir+ 4 by the ASME Code, does not take into account
frequency which ir¢ alsu an important factor in determining the
severity of the vibration

6. ALTERNATE TESTING:

The ASME Code minimum standards require mearurement of the vibration
amplitude in mils (displacement). Byron Station proposes an
alternate program of measuring vibration velocity (inches per second)
which is more comprehensive than that required by Section XI. This
technique is an industry-accepted method which is much more
meaningful and sensitive to small changes that are indicative of
developing mechanical problems. These velocity measurements detect
not only high amplitude vibration, that indicates a major mechanical
problem such as misalignment or unbalance, but alsoc the equally
harmful low amplitude, high frequency vibration due to bearing wear
that usually goes undetected by simple displacement measurements.

The allowable ranges of vibration and their associated action levels
will be patterned after the guidelines established in ANSI ASME
OMb-1989, Part 6, Table ! and Table Ja, These ranges will be used in
vhole to assess equipment cperational readiness for all components
except the Essential Service Water Make-up Pumps NSXD2PA & B (see
PR-7}),
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The acceptable performance range for all componentsy (except the
Essentinl Service Water Make Up Fumps OSXO2PA & B) will Le « 2.6
times the reference value. not to exceed ,312% inches per second, The
alert range, at which time the testing frequency would be doubled,
will be » 2.5 t5 6 times the reference value, not to exceed .70
inches per sec nd, Any vibrating velocity greater than & times the
reference val e or greater than .’0 inches per second will require
corrective actiong to he performed on the affected component .

Fuo Z.4 pumps, evaluation of data, to assign equipment to the Alert
or Required Action ranges. will he done immediately per the
requirements of NRC Ceneric Letter A0.04, Attachment |, position 8,
This will be done using iudustry accepted vibratien analysis
equipment, such as & full spectrwn anaiyzer,

Vibration measurements for all pumps will be obtained and recorded in
velocity, inches per second. and will be broadband unfiltered
[filtered-out (IRD) or total (TEC Smart meter)) peak measurements.
The monitored locations for vibration ansivsis wisl be marked so as
to permit subsequent duplicatisr in bath lozatiss «nd plane.

The frequency response range of the vibration transducers and their
teadout system shall be capable of frequency responses from one-third
minimum pump shaft 1otational speed to at least one thousand hertz.

The Centrifugal Pumps in the program will have vibration measurement s
taken in a plane arproximately perpendicular to the rotating shaftt in

two crthogonal 4! on each accessible pump bearing housing and
in the axial di- ach accessible pump thrust bearing housing.
7. JUSTIFICATION: Measu « wt vibration in mils displacement are not

sensitive to small changes that are indicative of developing
mechanical problems. Therefore, the proposed alternate method of
measuring vibration amplitude in inches/second (in conjunction with
the use of the allowable vibration ranges and limits as established
in ANSI/ASME OMb-1989, Part &) provides added assurance of the
continued operability of the pumps.

8. AEPLICABLE IIME PERIQD: This relief is requested once per quarter during

the first inspection interval.

9. AFPPRQVAL STIAIUS: This relief jequest is a proposed change .+

ppproved PR-1 and is dJ[ approved for uge Formel wraitten approval
from the NR. is requived prior *~ ~hanaing the vib,ation monitoring
points on the vertical line shatt pumps in the program (1/2RHOLPA,

1/ZRHOIPB, 1/2CS01PA. 1/2CS01PR). Expedited review and approval is
requested,
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FUMP_NUMBER: All pumps in the program plan,

HUMBER OF LIEMS: 47 pumps

ASME CODE CLASS: ¢ &0

ASME CQDRE. SECTION X1 REQUIREMENIS: Fer IWP-1100, Inservice Test

Procedure pump bearing temperatures are required to be measured to
detect any change in the mechanical characteristice of a bearing.
IWP-1500(h) requires three successive eadings taken at ten minute
intervals that do not vary more than I\,

BASLS FOR RELIEL:

a, The CC, C§, DO, RH, SX and WO pumps' (25 total) hearings are not
provided with permanent temperature detectors or thermal wells.
Therefore, gathering data on bearing temperature is impractical. The
only temperature measurements possible are from the bearing housing.
Measurement of housing temperature on these pumps does not pYIovace
positive information on bearing condition or degradation, Ior
vxample, the bearings on the Essentinl Service Water pumps (0SX02PA,
OSXO2PB) and Diesel Uil Transfer Fumps (1DOOIPA thru D and 2DOO1PA
thru D) are cooled by the pumped fluid.

Therefore, any heat gensrated by degraded bearinys is carried away by
the cooling fluid and would not be directly measured at the bearing
housing.

. Even those cuses where bearing temperature monit iring equipment |s
available, bearing temperature measurements will not provide
significant additional information regarding bearing condition otbs -
than that already obtained by measuring vibration. Measurement of
vibration provides more concise and consistent informatinn with
respect to pump and bearing condition. The usage of vibration
measurements can prov.de information as to A change in the balance of
rotating parts, misalignment of bearings, worn bearings. changes in
internal hydraulic forces and general pump integrity prior to the
condition degrading to the point where the component is jeopardiged.
Bearing temperature does not always predict such problems,

P An increase in bearing temperature most r{ten does nob seou until
the bearing has deteriorated to n point where additional pump damage
may coeur Hoaring temperatures ace also affacred hy the temperature

I the mediwm being pumped., thus toe hydraulic and “ibration readings

Are more consistent.
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DRAFT PEVISION OF
FELIEF PEQUEST HO., PR-2

ALIEBNATE TESTING: Juarterly measurement of hydraulic parameters and
‘Abratiocn readings provide a more positive method of monitoring pump
condition and bearing degradation

JUSTILICAZION: By measuring pump hydraulic parameters and vibration
velocity, (as described in PR.1), pump operability and the trending
of mechanical degradation is assured Also., since these parameters
{d.@., hydraulic parameters and vibiiation) ate measured qyuarterly,
the pump mechanical condition will be more Accurately Adetermined than
would be possible by measuring bearing temperature on a yearly basin.

AEPLICABLE IIME FPERIOD: 7This 1eliel ls tequested once per year, duting

the first inspection interval,
APPROVAL STATVS: his rellef (g »n proposed change to the approved PR.2

and is HOT approved for uge, Formal written sapproval from the NRC ls
required prigr to use Expedited jsview and Approval is regquested,
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CRAFT PELIEE
REQUEST NO. PR.Y

Lo DUME NUMBER: OSXO02PA, B pumps
o NUMBER JF IZEMS: ¢ pumps.

; A co «c ] 2 ‘ 1

4 AGME SORE. SECTION X1 REQUIREMENTIS: ANSI ASME OMb-1989. Part . Table !
and Table 1a states that the acceptable performance range for all
components will be (2.5 times the Reference Valve, not to excesd , 926
inches per second. The slert range, at which time the testing
frequency would be doubled, will he :2.% to & times the Heference
Valve, not to exceed .70 inches per second. Any vibrating velocity
areater than 6 times the Reference Valve or qreatetr than .70
per second will require rorrective actions.

inches

S DBASLE IQR RELIEF: The Essentisl Service Water Pumps OSX02PA & B are of a
very unique design (see Fig. 1), The pump is attached to a
horicontal diesel driver via a right angle gear drive. and the gear
drive is located approximately 15 fest .bove the pump. This
configuration assures pump cperahilivy during the design basi.
flooding of the Rock River. As would be rxpected, this extreme
configuration results in vibration characteristics which are
different from pumps of a more conventional design. The vibration
levels for these pumps are consistently higher than the commonly
expectod values. These pumps exhibited higher tham usual vibration
levels at the time of their installation (approximately 0.4 - 0.45%
in‘sec for the gear box and approximately 0.20 0.25 in/sec for the
FUmE . at which time they were verified by the vendor to be opera*ing
proparly. and have continued to display high vibration levels
throughout their service life.

6. ALTERNAIE IEETING: Also characteristic of these pumps is the fact that
the gear box vibration levels are consistently higher than the pump
vibration levels. We propose that. in order to properly monitoer this
uniquely designed pump, separate acceptance ranges be used for the
gear box and the pump. The vibration levels for the pump, though
consistently higher than those for conventional pumps, Adisplay no
significant upward trend over a period of approximately six years.
This is siguificant evidence that these vibration levels are
characteristic of this unique design and Ao not indicate pump

dearadation. However He PICPOES *hat *ighter nsreptance ~riteria be
used for the pump *han far *he near bow i rdee o fstn st apy
deqreade.ion thu* may occur in the futire
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feon t)
Based on performance data,

DRAFT RELIEF
REQUEST NO.

FR.Y

Rev d

Byron Station proposes that the tollowing

ranges be utiliszed to monitor vibration levels for OSXO0ZPA & B¢
OSXOIZPA & B Acceptance Alert Regquired Action
Location Range kange Range
SRRV VE T 15 N S—— T VE T 1) B— SENSNNEEY VA T 15 N T VT 1 N—
Pump 2.5 times &9 6.0 6.0 times
reference times the reference
value, not reference value ot
o encesd ‘alue, not 0.700 in/sec.
0.32% in/ sec to excesd “hichever is
0.700 in/sec Luwer
Gearbox fame, ercept cAme, except same. except
not te sxceed nat to snceed 2.900 in/see
0.600 in/sec 0.900 in/‘sec

Additionally, although it is obvious that this pump has unusua)
characteristics and understandably high vibration levels. we pla; to
maintain conservatism in our maintenance practices and replace the
Jenr assembly when parts are avallable to re~verify that the high
vibration levels are characteristic of this pump decign.

! JUSTIFICATION: By using acceptance ranges which are teflective of the
intrinsic characteristics of the pump, performance can be monitored
more effectively and unnecessary and excessive testing of properly
functioning equipment can be avoided.

A ARPLAICABLE TIME PERIQOD: This relief is requested quarterly, during each

inservice pump test, during the first inspection interval.

9. APPRQVAL SIATUS: Relief pending per SER 00/14/90. Approval from the NRC
is required PRIQR to use of this relief request, Expedited review
and approval is regquested.
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