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Vice President-Engineering & Construction-Nuclear
215/770-7501

DEC 131983 i
Dr. Thcnas E. Murley j

Regional Administrator, Region I '

U.S.-Nuclear Regulatory Ccamission
631 Park Avenue
King of Prussia, PA 19406

i

SUSQUEhANNA STEAM ELECTRIC STATION
FINAL REPOIE CE A DEFICIENCY INVOLVING
'IEE SUPPRESSICN POOL TEMPERA'IURE I

i

MCNI'IORING SYSTEM (SPOIMOS) /
ER 100500 FILE 821-10 l

PIA-1967 Docket No. 50-388 |

|

|

References: (1) PIA-1394 dated 11/12/82 (Interim Report)
'

.

(2) PIA-1433 dated 12/13/82 (Unit 1 Justification for Interim
Operation-attached) |

(3) SER Supplanent 3_ (Appendix 3.B)

Dear Dr. Murley:

This letter and its attacLeants provide the Cmmission with a final report on
a deficiency involving the failure of the SPOIMOS ternperdurn elements (RID).

This ' eficiency was originally reported by telephone to Mr. E. C. McCabe ofd
NRC Region 1'on October 15, 1982 by Mr. A. R. Sabol of PP&L.

,

|

The attachment to this letter contains a description of the deficiency, its
cause, an analysis of safety inplications and the corrective action taken ant.
planned. This information is furnished for Unit 2 pursuant to the provisions
of 10CFR50.55 (e) .

We trust the Cm mission will find this report to be satisfactory.

!

Very truly yours, j

!)dW
t " '

N. W. Curtis
Vice President-Engineering & Construction-Nuclear
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Dr. 'Ihcznas E. Murley

Copy to:
Mr.; Richard C. DeYoung (15)
Director-Office of Inspection & Enforcement
U.S. Nuclear Regulatory Comnission
Washington, D.C. 20555

.Mr. '. Mcdonald, DirectorG
Office of Management Information & Program Control
U.S. Nuclear Regulatory Ca mission
Washington, D.C. 20555

Mr. Gary Ricads
U.S. Nuclear. Regulatory Comnission-
P.O. Box'52
Shickshinny, PA 18655

Records Center
Institute of Nuclear Power Operations
1100 Circle 75 Parkway, Suite 1500
Atlanta, GA 30339

Mr. Robert L. Perch
U.S. Nuclear Regulatory Ccmnission
7920 Norfolk Avenue ~
Bethesda, MD 20014-
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FINAL REPORT

Subject

Failure of Suppression Pool Tcaperature Monitoring System (SPOIES)
tertperature elements (RID's) during equiptent qualification testing.

Description / Extent of Deficiency |

The SPOIMOS RID's have failed after two att s pts at dynamic qualification
testing, indicating a oarmon cause failure of the instrument. The test
element failed when the elment within the sensor tip shield broke, producing
an open circuit at the indicator. Both tests resulted in the same type of
failure. The second test failure occurred _approximately two minutes into the
SRV dynamics vibration aging portion of the test, while the original element
lasted a full 45 minutes into this portion of the original qualification test.
Although these results indicate that the elements are prone to failure, they
also indicate that the elments will not fail until after a significant nur:ber
of SRV actuations. In addition, not all elements can be expected to fail at
any one time.

Safety Evaluation

This failure reveals a significant deficiency in the design of the SPOImS
tmperature element and its installation which , if not corrected, could
adversely affect the safety of the plant by failing to alert the operator to a
high suppression pool bulk terrperature. Suppression pool temperatures
exceeding Tech. Spec. limits could, under certain conditions, result in
unacceptably high suppression pool dynamic loads as described in NUREG-0783
and the SSES Mass and Energy Analysis (FSAR-DAR Appendix I) .

PP&L therefore considers this condition reportable, for Unit 2, under the
prwisions of 10CFR50.55(e) .

Cause

This failure was the result of vibrations induced in the elment stilling well
and in the installation assembly. The vibrations produced high impact loads
on the elettent due to play between the assembly and stilling well resulting in
RID failure.

Corrective Action

The original installation configuration has been modified on Unit 2 to include
a restraint designed to reduce the clearance between the assembly and the
stilling well (The same modification is planned for Unit 1 under FMR 83-221) .

'I.:e RID's were tested in the new configuration and the qualification
documentation subnitted for PP&L approval indicates that the identified
corrective actions are adequate to provide a dynamically qualified
installation. PP&L expects to cmplete its review of the test results by the
end of March 1984. If the results of this review do not confine a dynamically
qualified installation, then the NBC will be notified.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Justification for Interim Operation

A justification for interim operation (JIO) for Unit I was subnitted under
Reference 1(2) - (This JIO is attached for your convenience) . The rationale for
the Unit 1 JIO is applicable to Unit 2 and therefore justifies operation of
Unit 2 until the review of the SPOIMOS qualification documentation can be

,

ocmpleted.

Conclusion

Failures of SPOINOS tenperature elenents were experienced during equipnent
qualification testing. A modified installation configuration has been tested
and although our review is not ocmplete the test results subnitted for PP&L

. approval indicate that the modifications provide a dynamically qualified
installation. The rationale for the Unit 1 justificatien for interim
-operation (Reference -(2)) is also applicable to Unit 2 and therefore justifies
interim Unit 2 operation.

i -
|
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Mr. A. Schwancar, Chiaf
. Licensing Branch No. 2

,

U.S. Nuclear Regulatory Commission !

Washinzcan, DC 20535 - ..
,
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SUSQUEHANNA STEAM ELECTRIC STATION ,

#

ENVI20NMENTAL QUALITICATION - SPOTMOS RTD s
-

ER-100450 File 843
'

Pu-1433 Dockac No. 50-387 t

_,

Daar Mr. Schwancer:

This latter provides an updated justificacion for incaris operacion with
,

, j. the currencly installed Suppression Pool-Tamparacura Monitoring Syscam
| (SPODf05) RID configuracion. '

$PODios is a div4 *f-=74 *ad aircoprocessor based syscam consisting of 20
sensors with eight RID's par division located just below the poci surface

~

and four RID's assigned to one division located naar ch's bactam of the
.

pool.. There is one slactronics package par division located in a control
room back row panal, and I remoca control station par division locaced in a

*

control, room inner ring panal.

|
Tabla 3.3.7.5-1 and Section 3.6.2.1 of the SSES TechMc=T Specificac'onsi

allow for continued operation of the planc down to six RID's (1 par
!

location) or 4 pairs of RTD's whichaver is more 11mi-d 3. -

The currently 3.nscalled SPOTMDS RID configuracion fallad evica during the
517 faciqua casting porcion of cha NUREG-0588 Cacagory I E=vironnancal

,

N
' Q"*144* cation Tascing.,.The failure during the first case occurred

The failure
| % approximacaly 45 minucas into che vibracion casting phase.

7 chs second cast occurred after approximaca:Ly two minucas into che' M

vibracion cascing phase. In both instances the caramic shaach around che
Ic isD lands co cha RID platinum al-"t powdered, and the 7 ends opened.

M concalvabla chat the fallad leads could short.
t4 despica che common cause of the failura, chaThe casts indicated that,

N #=41'~a dua co SRV loads is not cacaserophic in natura. Rachar, cha,

p' . #=41'~a is the result of cina dependant vibration induced accios chac
procaads at~widely varydng ratas. Whacher the failura is.an open or a

.

(O short, che systan will decact it as a camparacura indicacion chac is =cre
than 15 T from cha average and also as nicher an upscala or downscala
indicacion, all of which' vill result in 570TM05 <-decating an arter.

_ _ _ _ _ _ _ . ______._.____m_ --_ _ _ _ - . _ . __ _ _ . - _ _ . - - _ _ _ _ _ _ _ _ . _ _ _ _ _
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'j During normal operation, the purpose of SPorf05 is. to ensure operator-

action prior to the pool exceeding specified. temperature limits. Prior to
failure of more chan three averaging RTD's per division, SPorf05' averaging ,

capability v111 satisfy this need. If more than three averaging RTD's in a |

division are out, the operator can determina an average by ====4n= tion of
the individual temperature indications.

'

The system is such that down to the technical specification min 4== number
of sensors, the operator is provided .with sufficient pool temperature
information to initiate actions required by the technical specification.
Tha. situation that is not addrsssed is a multipla failure with che,. - -

resulting number of sensors r===4ning functional being less than technical
specification =4 n4 === . While the testing indicates that, during normal
operation, this kind of failure is not likely to occur, it is necessary to .

address this situation.

'Jich there being less - chan the technical specification m4M m number of
sensors available, SP02:05 will not determina a neaningful suppression pool
bulk, average temperature; however, the operator will be mad's aware of the
degraded condition by the SPorf05 electronics error alarm function. Then
the operator can take appropriaca correceive action. .

5P02205 also serves as s' post accident monitor. In this' instance, the
ability of the operator to determine a True bulk, average temperature is not
as critical as deter =4=4a! that steam suppression and reactor

~ deptessurization has taken place. In this situation, it is only necessary

to keep the pool camperature below the point where boiling will take place
,

in order noc to affect ECCS' pumps due to NPSE reduct.1ons. In this

situation, a. small number of SPODES RTD's or tha Non-Q RHE pump succion
4=fieme4an, if it is available, should be sufficient. If, however, pool

temperatura cannot be determined, action must be taken based on the
assumption that pool temperature is approaching allavable limits. These
actions must continua until a method of deter =4=4ag pool temperatur'a is*

achieved.
|

| In conclusion:
.

| 1. It is not likely that multiple sensor f=4inces that would disabla
SFdDES' will occur during normal operation.

,

' 2/ If saltipla f=41 ness were~co occur the qualified SPorf05
electronic controls will alere the operator and the following will
taka place:-

a If the number of sensors available is equal to or greater
than the min 4=*= allowed by the technical specification, the

- pool,camperatura.can be determined and the plant operated
.

safely using existing equipment and procedures.
-

.

-D b. If less than the min 4== number of. sensors allowed by'

wh=1 specification are available with the reactor'

critical' but in stable,, steady stata normal operation,
*

.
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( | without here being added to tha pool, plant safety is assured'

by comp 11anca with the appropriate LCO action statement." ,

,

If less chan the minimum number of sensors allowed by thec.
Tech *4c=1 Specifications are available with the reactor
critical but with heat being added to the suppression pool,
the plant will remain safe if the operator takes action to
halt the operation of those syscams adding heat to cha pool,
initiaca.s suppression pool cooling, and proceeds to cold -

, shutdown per the appropriata LCO action statement. .

"

Intheeventofastuck.openreliefvai.ve,theplantvb.1
'

remain safe if the operatar takes actions, based on existing
procedures, to scram and depressurize reactor if the valve
cannot be. closed within two minutes. '

.

A modified RTD configuration has undergone casting and has successfully
complaced the SRV faciqua casting phase of the environmental qualification
casting program. Thai modified configuration has also successfully
complaced qualification casting for combined seismic, LOCA, and SR7
dynamics. Additional casting continues for LCCA and. post-LCCA*

environmental conditions. It is anticipated that qualified equipment will *

be in place by the end of the first refueling outage. It is our belief

based on the above A4am=sion that it is- safe to operate the plant with tha
insemitad 5P0D905 RID configuration until, the end of the first refueling

.3
outage."

.

Very truly yours.,
'f '

~

'' ,
,

- . .

Vice Prem4daar - Engineering & Construction - Nucisar
-

.
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! cc: E. L. Perch .

E. Garg
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