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Piignm Nuclear Power Station
Rocky Hill Road
Plymaouth, Massachusetts 02380

Geurge W. Davis
Sanior Vice President — Nuclear BECo 91~ 123

Nctober 1, 199)
U.S. Nuclear Regulatory Commission

Document Control Desk

Washington, DC 20555

License DPR-35
Docket 50-293

Request ftor NRC Approval of an kngineering Evaluation:
Elevated T¢ ' pipe Temperature on Safety Relief Valve SRV 203-30

Boston Edison Company requests NRC review and approval ¢f the attached
engineering evaluation of an elevated tailpipe temperature on safety relief
valve (SRV) 203-3D. NRC approval of this evaluation is required by PNPS
Technical Specificatinn 3.6.0.4 which states, in part, "Power operation shall
not continue beyond 90 days from the initial discovery of discharge pipe
temperatures in excess of 212°F for more than 24 hours without prior NRC
appreval of the engineering evaluation delineated in 3.6.0.3." As discussed in
the evaluation, operation wiih SRV leakage that results in a tailp. e
temperature less than 255°F will not cause setpoint drift in excess »f that
perm'tted by the Technical Specifications and will not jecpardize tne ability
of *he valve to perform its intendad safety function.

The elevated temperature was discovered on Aunust 14, 1991, Soston Ldison
requests the NRC's appreval prior to November 11, 1291 to preclude an
unnecessary shutdown of Pilgrim Station.
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Attachment: Operability Evaluvation, SRV 205-30
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cC:

Mr. R. Eaton, Project Manager
Division of Reactor Projects - 1/11
Office of muclear Reactor Regulation
Mail Stop: 14D

U. S. Nuclear Regulatory Commission
1 White Fliat North

11555 Rockville Pike

Rockville, MD 20852

U. §. Nuclear Regulatory Commission
Region 1

475 Allendale Road

King of Prussia, PA 19406

Senior NRC Resident Inspector
Filgrim Nuclear Power Station
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BOSTON EDISON COMPANY
CPERABILITY EVALUATICN

1. initiating Documaent FAMRB L3373

Target Rock Corporation Two-Stage Safaty Re'lef Valve 203-30
3. Spegied Functionating Alleciag iem

The safety relief valves are part of the reactor coolant pressure doundary
and operate by power artuation (1.9., Automatic Depressunzation
System) or seli-actuation by process high pressure. The salety relie!
valves limit peak vesse!l pressura during overpressure transients 10
satisty ASME coce requiremants. The postulated transients where
safety/reiie! valve actuation is required are given in Appandices R and Q
of the FSA:' The Automatic Depressurization System provides a maans
‘o rapidly depressurize the primary system down (2 & pressure where lcw
pressure ccoling systems can provide makeup. Inthe eventcta smail or
medium oraax LOCA, this tunction would be required it high prassure
ECCS are unebie to mainain vessel water ievel.

4 Pefarances
1. Technical Specifications and associated bases 3.6.0.3, 38.0.4,
and 3.6.D.5.

2. Aeneral Elsctric Repert NSE 13-0282 "Pligrim Plant, SRV Tallpipe
Steam Temperatura Correlation for SRV Leak~ga Menitering
System", cated February 1882,

3. NRC letter tc Beston-Edison Co. 1.82.072, dated March 20, 1882,

<, Ganeral Electric Report NEDE-30478, “Satpeint Dnft Investigation
o' Target Rock Twe-Stage Sa‘aty/Relie! Vaive (Final Reporn)®, cate
February 1504,

w

Lupplemantal Ssload Licensing Report for PNPS Ralcad 8, Cycle
8, 23A7101 Mav. 0.

5. mili 4
Satety Relief Valve 203-3D isdeaking. This canaition was detacted Ly

tail plee temperature maritering instrumantation. Thsrmographic data
comparisans wera made between a satety relisf vave (t at had no
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internal leakage and SRV 203-3D. The data collacted, indicates that the
pilot stage 18 not leaking, and the high tail pipe temperaiure |s caused Dy
‘9akage past the main cisc/seat boundary. Instalied instrumentation
does no! facilitate discriminating between pllot and main stage 'eakage.
Howaver, pilot stage leakags will ¢ischarge immediaisly cownstream of
the main dlsc causing similar Increases in tall plpe temparature as from
main stage leakage. Pilot stage leakage affects valve lift point and
response time while main stage leakage does not.

Technical Specification 3.6.0.3 reguires an enginsering evaiuation
justifying continued cperation If the temperature of any safsty relief valve
discharps pipe exceeds 212°F for a period of greater than 24 hours
during normal reactor pewcr cperation. This tachnical specification was
incorporated at the request of the NRC to require promnat corrective
actions and assessments when abnormal tail pipe temperature Is
getected, The Tecnnical Specification Bases statas that minimal luakage
exists when the tail pipe temperature is below 218°F, and thersfore a
conservative temperature 2f 212°F was chosen.

X] Qperable
[ ] [Inoperabie
{ ] Conditionally Operable

There are two putential leakage paths through the Target Rock
Corperation (TRC) two-stage safety relief valve: (1) main stage, past the
main disc and seat interface, or (2} o ot ©laga. nast *he disc and seat
Interface. The thermcgraphic cata cai'sstad it PNPS on tha SRV203-3D
Inclcates that the leaxage path is acrmiss the mairs L'age. Tail pige
temperature traces from leaking Sfv s Insialied st PNPS during Cycle §
ingicate a gradual ise cver approxiHiately one 1o faur weaks in the tail
pipe temperature. The temperaturas steacied at approximeately 230°F,
and *hen gradually rose at a 2iow rate cver rmany weeks 10 a temperature
above 25 °F, Subsequent sxaminatipns ar4 1esting of the valves
showed that the pilot stage leaked and sva ituelly tha pilot was seversiy
eroded. Canversations witn GE reprasantal' ves \ngdicate, that main stage
leakage is typically substantial and Increases faster than pilot stage
lsakage. Therefors, the rapid inurease in SRV203-30 tail pipe
tempaerature which !s approximately 240°F Indicates main stage leakage.
Based on the thermographic data, leakage rate incraases, and total
tamperature rise, main stage leakage 18 consicered to be the cause of
the observed tail plpe temperature nsa. Howsver, the consequences of
leakegs across either boundary must be addressad, since leakags
increases may occur at either location,
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Also, 1ha peak vessel pressure weuld increase by 5§ paig if cne SRY
experienced the leakage inducsd maximum respense time celay of 0.9
seconds (Ref. 4). This s much less than the 70 psig margin betwesn
ge)ac'.cr vessal pressure . Cycle 9 and the upset limit of 1375 psig (Ref.

The Impact of either a delay in SRV response time or an Increase in SRV
cpening pressure on critical power thermal margin Is minimal, This is
due 10 the rapid Insartion of I."ge negative contrel rcactivity during
transients before tha higner pressures can cantribyte to any significant
additional core power production due to ceore veoid collapse. This was
demons rated in NEDO-22159 where a 30 peig increass In SRV opening
setpoint resulting In only 0.18° increase in 18l red haat flux fellowing @
limiting pressurization event, This sensitivity would also hold for
conditions and fuel currently at PNPS

& r i| Ping T t r |

The current tail pipa temperature of approximately 240°F can be
correlated to a steam eakage flow rate o approximately ‘00 'bs/hr
vased ¢n Figure 4-4 comained in reference 2. A tail pipe :emperaiure of
255°F correspunds o approximatsly 225 Ibs/hr of steam leakage. while
steam leakage of 1000 Ibs/hr cor esponds 1o a tail pipe temperature of
approximately 275°F. It is acceptable to continue cparaticr, with a tail
pipe temperature of 688 than or egual of 285°F since test cata has
demonstrated that the pessivle relief valve sat point drift at this
temperature '.; equivalent 10 +1% . (Rel. 4)

~
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Drywell Temparature: Sensitivity analysis precicts the taii pips
temperature is relatively Insansitive to crywell temperature variations
aver the entire range of steam leakage (Ref. 2).

Raactor Pressure: The temperature of the steam at the axit of the relief
valve decreases as reasior pressure increases. Any effect on
cownstream tail pipe temperature may ta 2ffset Dy Increasad leakage
rates at higher reactor pressure. Tha tempe ature limii of 255°F was
based on normal reacior ooerating pressure for the axit staam. (Ret. 2)

Centainment pressure: The safety relie! vaive tall pipe is gquipped with
vacuum breakers that prevent drawing a column of torus water inte the
tzlipipe. The tail pipe will be at atmospheric pressure pricr 1@ in@riing,
and slightly abcve atmospharic pressure after inerting the ccntainment.
The effects of contalnment pressure on ‘ail pipe tamperaturs are
nagligible bacause the diffsrence in tail pipe pressure cue 10 Inerting is
cnly a few psig. Alsd the maximum jeakage flow rate of up 1o 100C iba/hr
will not be sutficisnt to pressurize the tail olpa, thereby effecting
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temparature (Ref. 2). Thersfore, contalinment pressure effects ars judged
negigible.

Conglusion

Tests and ana'yses have shown that leahage rates of approximately 225
is/hr (equivalent to 255°F) should not impact the SRV set point by mere
than «1%, Therefore, an SRV ta!l pipe tamperatuid up 1o 255°F is
acceptable for continued operativun. (Ref. 2 and 4)

This evaivation satisfies the Technical Specification 3.6.0.3 recuirement
that an engineering evalvation be performed icr the subject candition,
Bacause tall pipe temparature for SRV203-30D has sxceseded 272°F for
greater than 24 hrs., TS3.6.D.4 requires that it be ramoved for testing and
recalibration at the rext ¢old shutcown greater than 72 hours in duration,
Furtharmore, for cantinued operation bayond 30 gays with the supject
condition TS3.6.0.4 requires NRC approval of this evaluation,

Technice' Specification surveillance 4.6.0.3 requires that SRV tailpipe

temperature be lcgged daily. This surveillance shall be periormed at a

increased frequency of once par shift, to compansats ter the reduced

;ﬂars;Fi’n setween the normal maximum tail pipe tempurature of 212°F and
S8°F.

This relatively small leakage 8 not expecied to cause torus water
temperature or drywell temparature to change significantly where an
increas .d survelllance Interval is warranted.

9. Performed By - "‘!-4

Reviewed By M o 3, o Jate i,//.’ ,/9‘4

Recommends Apprcvsj‘é/{&ﬁd;ﬂw Qate_a/17,4!
/B&SA Division Managar) o
Recommendas Approv?gﬁgg/% RY Farbamk, Date_ @ 17/9]
(N anagsr) el i
i

Recommends Approval___/ AL/ Date_ £ ~20-7/
AQRC Chaifman)

CRC Meeting Number P tET

Approved By . Haodh Date 3/21/91

(Station Mamagey))
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