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BOSTON EDISON
Pilgrim Nuclear Power Station

Hocky Hol noad
Piyrnouth. Massachusetts o2360

George W. Davis
scro v.co Preaxient - Nucion' BECo 91 123

" " ' '
U.S. Nuclear Regulatory Commission
Document Control Desk
Hashington, DC 20555

License DPR-35
Docket 50-293

Request for NRC Approval of an Engineering Evaluation:
flEDiciLIIJ _plDE Ttnoeratur.c_on._ Sale.ty Re1iaf_V_Alys_ SRV 201-3D

Boston Edison Company requests NRC review and approval of the attached
engineering evaluation of an elevated tailpipe temperature on safety relief
valve (SRV) 203-30. NRC approval of this evaluation is required by PNPS
Technical Specificatinn 3.6.D.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
apprrval uf the engineering evaluation delineated in 3.6,0.3." As discussed in
the evaluation, operation with SRV leakage that results in a tailpi e
temperature less than 255'f will not cause setpoint drif t in excess of that
permitted by the Technical Specifications and will not jeopardize tne ability
of the valve to perform its intendad safety function.

! The elevated temperature was discovered on Aunust 14, 1991. Boston Edison
requests the NRC's approval prior to November 11, 1091 to preclude an,

unnecessary shutdown of Pilgrim Station.
|
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Attachment: Operability Evaluation, SRV 203-30

cc: Next page
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U. S. Nuclear Regulatory;Comri,ission-
"

BOSTON EDISON COMPANY
'
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Page 2

. cc: Mr. R. Eaton, Project Manager
Division of Reactor Projects - I/II
Office of huclear Reactor Regulation
Mail Stop: 14D1
U.- S. Nuclear Regulatory Commission
1 White Flint North'
11555 Rockville Pike
Rockville, MD 20852

U. S. Nuclear Regulatory Commission i

Region-I-
475 Allendale Road
King of Prussia, PA' 19406

! Senior NRC Resident Inspector
:- Pilgrim Nuclear Power Station >
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BOSTON EDISON COMPANY !

CPERABILIP' EVALUATION |

1. Initiating Document F&MRAt 373

2. affected (% stem. Subsystem. Train. Comconert or Device \

Target Rock Corporation Two-Stage Safety Re!!ef Valve 203 30

3. SceeHled Function of the Affec'ed item

The safety relief valves are part of the reactor coolant pressure boundary
and operate by power actuation (i.e., Automatic Depressurization
System) cr solf actuation by process high pressure. The safety relief
valves limit peak vessel pressure during overpressure transients to

| satisfy ASME code requirements. The postulated transients where
'

safety / relief valve actuation is required are given in Appendices R and O
of the FSArt The Automatle Depressurization System provides a means
to rapidly depressurize the primary system down to a pressure where low
pressure ccoling systems can provide makeup. In the event of a small or
medium break LOCA, thla function would be required if high pressure
ECCS are une.ble to maintain vessel water level.

4 References

1. Technical Specifications and assodiated bases 3.6.D,3,3.6.D,4,,-
and 3.6.D.5.

;

2. 'ieneral Electric Report NSE 13-0252 " Pilgrim Plant, SRV Tallpipe
Steam Temperature Correlation for SRV Leakmga Monitoring

t

System", dated February 1982.!

3. NRC letter to Seston-Edison Co. 1,82.072, dated March 20,1982.
1

4 General Electric Report NEDE 30476,"Setpoint Drift Investigation '

of Target Rock Two Stage Safety / Relief Valve (Final Report)", cate
February 1984

5. S.,upplemental Reload L! censing Report for PNPS Reload 8, Cycle
9,23A7101 Rev.O,

5. CoeraH!ity Concem

Safety Relief Valve 203 3D isJenking. This concition was detected t/
tail plce temperature mor4toring Instrumentation. Thermographic data
comparisons were made between a safety relief vaive it at hnd no

,
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internalleakage and SRV 203 3D. The data collected, indicates that the
pilot stage is not leaking. and the high tail pipe temperature is caused by !

leakage past the main cisc/3 eat boundary. Installed instrumentation |
does nct facilitate discrintnating between pilot and main stage leakage. ,

However, pilot stage leakage will discharge immed!ately downstream of !
the main clso causing similar increases in tall p!pe temperature as from
main stage Isakage. Pilot stage leakage affects valve lift point and ,

response time while main stage leakage does not. I

Technical Specification 3.6.D.3 requires an engineering evaluation
justifying continued operation lf the temperature of any safety relief valve ,

discharps pipe exceeds 212'F for a period of greater than 24 hours
during normal reactor powcr operation. Th!s technical specification was
incorporated at the request of the NRC to require prompt corrective
actions and assessments when abnormal tail pipe temperature is
detected. The Technical Specification Bases states that minimalloakage
exists when the tail pipe temperature is below 215'F, and therefore a
conservative temperature of 212*F was chosen.'

;
'

6| Ocorability Evaluation (Check erfd

[X) Operable

[] Inoperable

[] Conditionally Operable

7. Basis for Evaluation (Use additional sheats aggggstaryl

There are two:putentialleakage paths through the 4rget Rock
Corporation (TRC) two-stage safety rel:ef va!vs:(1) main stage, past the
main disc and seat interface, or (2) p'ict sage. past the disc and seat
laterface. The thermographic data cMeetu tt PNPS on the SRV203 3D
Indicates that the leaxage path is across the trrairt dagS. Tai! pipe
temperature traces from leaking SR'vs installed et FNP3 during Cycle 5

| Indicate a gradual rise ever approximately one to four weeks in the tail
pipe temperature. The temperaturas stsapled at approximatdy 230*F,

I and then gradually rose at a slow fate ever rnany weeks to a temperature
,

above 254 #F, Subsequent examinations ard testing of the valves
showed that the pilot stage leaked and seitually the pilot was seversiy
eroded. Conversations witn GE reprasentat'ves indicate, that main stage
leakage is typically substantial and increases faster than pilot stage
leakage. Therefore, the rapid increase in SRV203 30 tall pipe
temperature which !s approximately 240'F Indicates main stage leakage.
Based on the thermographic data, leakage rate increases, and total
temperature rise, main stage leakage is considered to be the cause of
the observed tail pipe temperature rise. However, the consequences of
leakage across either boundary must be addressed, since leakage
increases may occur at either location.

,
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Main 9 tace Lanknee

Main stage leakage is an uncommon problem in the Industry accorcing
Target Reck, a vlow that is substantiated by the ' L .a of Information-

available on tellet valve leakage, all of which is a result of pilct stage
leakage. Loakage across the main stage boundary is an econcmic
concern because of the potential for seat and/or cisc damage. TRC and
General Electric advise that leakage across the main stage will not affect
the ability of the SRV to operate in either the pressure actuated, or power
actuated modes. Leakage across the main stage should not cause the
$RV to inadvertently open and cause a rapid depressurization or fall to
recio6e ailor operating.

PHet Shee Leakace

Pilot stage !eakage can affect the performance of the two stage Target
Rock SRV in the pressure actuated mode (!.e., safety mece). The effects
of leakage on valve performance have been extensively studied and
basically concist of the following: (1) setpcInt dnft,(2) response time
changes. (Ref. 4)

The leakage rates studied by GE and TRC range from 200 lbs/br to 1000
lbs/hr. Test results indicate that set point pressuce increased to
approximately 1% at 225 lbs/hr and to 2% at a leakage rate of
approximately 400 lbs/hr. The set point then decreased 2% per 100
lbs/hr of additionalleakage. The enect of leakage rate on setpoint Is
illus? rated in Reference 4. Based on conversations with representatives
frort General Electric, prolonged operation with gross leakage (l.a.,
greater than 1.000 lbs/hr) through the pliot stage is outside their
experience base with leaking SRVs. anc may cause pilot damage and
subsequent valve misoperation. Based on TRC test results, pilot stage
leakage up to 1000 lbs/hr did not significantly affect the SRV setpoint.
(Ref. 4)

Response time is the interval from pilot actuation to main 41sc lift. The
normal resoonse time for a two stage TRC SRV is acproximately 0.4
seconds. - Response time varies with leakage rate. - A vower response
time results in a higher peak reacter vesse| pressure during the safety
mode, and a faster response time has the opposit< ^+fect.

Diant Annivs!s

General E!sctric has performed sensitivity analyses on PNPS and the
results show that even if drift results in an opening pressure 10% above
the nominal setpoint for all SRVs, the peak pressure for the MSIV
Closure fiux scram ovent is less than the upse !imit of 1375 psig. Based
on these results, GE concludes that SWRc with TRC two-stage SRVs can
tolerate drifts significantly acove the 1% Tech. Spec, setpcint tolerance.

,
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Also,- the peak vessel pressure wculd increase by 5 psig if one SRV
experler.ced the leakage induced maximum response time celay of 0.9
seconds (Ref. 4). This is much less than the 70 psig margin between -
reactor vessel pressure ? Cycle 9 and the upset limit of 1375 psig (Ref.
5).

- The Impact of either a delay in SRV response time or an increase in SRV
I- opening pressures on critical power thermal margin is minimal. This Is

due to the rapid Insertion of lege negative control rcactivity during _
transients before the higher pressures can contribute to any significant
addit!onal core power production due to core void collapse. This was
demons * rated in NEDO-22159 where a 30 psig increase in SRV opening
setpoint resulting in only 0.19' increase in fuel rod heat flux follow.ng a
limiting pressurization event. This sensitivity would also hold for
conditions and fuel currently at PNPS

SRV Leakace Versus Tall P6e Temeerature end 9RV Set Point
..

The current tail pipe temperature of approximately 2407 can be
correlated to-a steam leakage flow rate ci approxlmately.100 !bs/hr
cased en Figure 4 4 con'.alned in reference 2.. A tall pipe temperature of'

255'F corrr sponds to aoproximately 225 lbkhr of steam leakage, while
steam leakage of 1000 lbs/hr certasoonds to a tail pipe temperature of -

.approximately 275'F. It is acceptab e to continue operatfor, with a tall
pipe temperature of less than or equal of 255'F since test data has"

demonstrated that the possible relief valve set point drift at this
temperature o equivalent to +1% . (Ref. 4)

Pinnt Parar eter Effec's on Tail Pice Tordcerature
4

__

Drywell Temp'erature: Sensitivity analysis pred! cts the tall pipe

ti temperature is relatively insensitive to drywell temperature variations
over the entire range.of steam leakage (Ref. 2).~

s
Raactor Pressure: The temperature of the steam at the exit of the relief
valve decreases as reactor pressure increases. Any effect on
downstream tall pipe temperature may be offset by increased leakage -

-

mtes at higher reactor pressure. The tempeiature limit of 2557 was
|

. based on ncrmal reactor operating pressure for the exit steam. (Ref. 2) ..
.

L

. Containment pressure: The safety relief valve tall pipe is equipped with-
L vacuum breakers that prevent drasving a column of torus water into thc
._

tallpipe. The tall pipe will be at atmospheric pressure prior to inerting,
and slightly above atmospheric pressure after Inerting the centainment.L

The effects of containment pressure on tall pipe temperatura are
negilgible because the difference in tall pipe pressure due to inerting is

>

'

cnly a few psig. Also the maximum leakage flow rate of up to 1000 lbs/hr

(' will not be suffic!snt to cressurl:e the tail o!pe, thereby effecting
-

L !

'
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L .emperature (Ref. 2). Therefore, containment pressure effects are judged
L negilgible.
L .

L Conclusion
|

.. Tests and ana!yses have shown that leakage rates of approximately 225

[ Ibs/hr (equival6nt to 255'F) should not impact the SRV set point by more
than +1%. Therefore, an SRV tall pipe temperature up to 2553F is
acceptable for cont!nued operatlun. (Ref. 2 and 4)

This evaluation satisfies the Technical Specification 3.6.D.3 recuirement
that an engineering evaluation be performed for the subject condition.
Because tall pipe temoerature for SRV203 3D has exceeded 212*F for
greater than 24 hrs., TS3.8.D.4 requires that it be removed for testing and
recalibration at the next cold shutdown greater than 72 hours in duration.

,

Furthermore, for continued operation beyond 90 days with the sueject
,

condition TS3.6.D 4 requires NRC approval of this evaluation,|

8; Comeensaterv Mensures/Cencitions Pecuired rJustification for
' Continued Oceration |

| |

Technica! Specification surveillance 4.6.D 3 requires that SRV tailpipe
temperature be logged daily. This surveillance shall be performed at a :

i- Increased frecuency of once per shift, to compensate for the reduced
margin between the normal maximpm tail pipe tempurature of 212*F and
255*F.

This relatively smallleakage is not-expected to cause tonJa water
temperature or drywell temperature to change significantly where an

lincreas ,d surveillance Interval is warranted.
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