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* April 29, 1999

MEMORANDUM TO: Singh S. Bajwa, Section Chief
Project Directorate |
Division of Licensing Project Management

FROM: George T. Hubbard, Section Chief /5/
Balance of Plant and Containment Systems Section
Plant Systems Branch
Division of Systems Safety and Analysis

SUBJECT: SAFETY EVALUATION FOR PROPOSED TECHNICAL
SPECIFICATION CHANGES RELATED TO ULTIMATE HEAT SINK
AVERAGE TEMPERATURE (TAC NOS. MAC342 AND MAQ343)

Plant Name: Susquehanna Steam Electric Station, Unit 1 and Unit 2
Docket Nos.: 50-387 and 50-388

Licensee: Pennsylvania Power and Light Company

Review Status: Complete

By letter dated June 1, 1998, the licensee (Pennsylvania Power and Light Company) requested
an amendment to Operating License Nos. NPF-14 and NPF-22 for Susquehanna Steam Electric
Station (SSES) Units 1 and 2, respectively. The amendment which proposed changes to the
Technical Specifications (TS) of both units would replace the current ultimate heat sink (UHS)
average water temperature limit of 88°F for all combinations of plant operations with a set of
more restrictive values of 85°F, 87°F or 88°F depending on whether either unit has been in
Mode 3 less than 12 hours, at least 12 hours but less than 24 hours, or at least 24 hours,
respectively, with the other unit in Mode 1 or 2.

The Plant Systems Branch (SPLB) has prepared the attached Safety Evaluation after having
reviewed the applicable areas of the licensee's submittals (including its responses dated
October 30, 1988 and March 29, 1999 to the staff's Request for Additional Information dated
September 8, 1998) for which the SPLB has the primary review responsibility. We consider our
efforts on TAC Nos. MA0342 and MA0343 complete.
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SAFETY EVALUATION FOR PROPOSED TECHNICAL SPECIFICATION CHANGES
RELATED TO ULTIMATE HEAT SINK AVERAGE TEMPERATURE '
SUSQUEHANNA STEAM ELECTRIC STATION, UNITS 1 AND 2
DOCKET NOS. 50-387 AND 50-388

1.0  INTRODUCTION

By letter dated June 1, 1998, the llcensce (Pennsylvania Power and Light Company) requested
an amendment to Oporating Liconse Nn3, NPF«14 and NPF-22 for Susquehanna Steam Electric
Btation (88E8) Units 1 and 2, reapactively, The amendmant which proposed changes to the
Technical Specifications (TS) of both units would replace the current ultimate heat sink {UHS)
average water temperature limit of 88°F for all combinations of plant operations with a sel of
mare restrictive values of 85°F, 87°F or 88°F depending on whethar eithar unit has been in
Mode 3 less than 12 hours, at least 12 hours but less than 24 hours, or al least 24 hours,
respectively, with the other unit in Mode 1 or 2, :

2,0 BACKGROUND

The UHS at SSES s a Selsmic Category | concrete lined spray pond which is shared between

Unit 1 and Unit 2. 1t Is designed to provide sufficient cooling water to the emergency service

waler (ESW) systom and (he residual heat removal service water (RHRSW) system st a

maximum average UHS water temperature of 87°F without make-up for 30 days following a

designed basis loss-of-coolant accident (LOCA) in one unit and simultaneous shutdown of the T
other unit, In order to limit the average UHS waler lamperaturo at or below 87°F following a

LOCA, the current plant TS Section SR 3.7.1.2 requires the average UHS waler temperature be
maintained at less than or equal to 88°F during plant operations in Modes 1, 2, or 3.

in June 1897, during an enginearing review, the licensee identified an error in the decay heat
values used to establish the UHS water temperature limit during plant operations in Modes 1, 2
or 3. Results of subsequent UHS water temperature analyses Incorporaling the corrected
decay heat values show that there was a need lo lower the maximum acceptable UHS water
temperature from 88°F (o 85% during planl oparations in Modoes 1, 2,0r 3 in order to limit the
average UHS water temperature at or balow 87°F following a LOCA.

The licensee further revised the UHS water temperature analyses with tha decay heal values

which take credit for the lower reactor decay heat rate 12 hours or more after shutdown and

24 hours or more after shutdown, compered to the reactor decay heat rate during the first

12 hours following shutdown. Results o " 18 revised analyses indicate thal the maximum UHS

water temperatures which are allowed duiing plant operations in Modes 1, 2, or 3 vary from 85°F

{0 88°F depending upon the length of time one unit has been in Mode 3 while the other unit is in

- Modes 1 or 2, Therefore, the licensee proposed changes to the TS for both units to reflect the

results of the revised UHS water temperature analyses by replacing the current ultimate heat

~ sink (UHS) average water temperature limit of 88°F with a set of more restrictive values of 85°F,
87°F or 88°F, 4 o o

The following evaluation covers the applicable areas of the licensee's submittals (including ils
responses dated October 30, 1998, and March 29, 1998, to the staff's Request for Additional
Information dated September 8, 1998) for which the Plant Systems Branch han the primary
review responsibillty, o R eyt :




3.0
3.1

EVALUATION

Survelllance Requirements {SR) Ré"g"'a'rdlﬁa Avéfﬁéh UHS Temperature LIMITS Durlng
Plant Operation CEDE

ury

T

TS Section SR 3.7.1.2 requlres that: B

Verity the average water tempe 'aturé of the UHS is s 88°F once per 24 hours.

Proposed TS Y

The licensee proposed to replace the above current TS Sectlon SR 3.7.1.2 with the

following three subsections: LTI ‘ :

a. SR371.2a A
Whan both units are In MODE 1 or 2, or elther unlt has been In MODE 3 for less
than twelve (12) hours, verify the average water temperature in the UHS is< 85°F
once per 24" hours. R :

b. SR3.7.1.2b

When either unit has been in MODE 3 for at least twelve (12) hours but not more
than twenty-four (24) hours, verify the average water temperature in tho UHS is«.
87°F once per 24 hours, R R P ’

In the response (dated October 30, 1998) to the staff's request for additional
information (RAI), the licensee stated that saven reslslance tempernture
detaclors (RTDs) are used to monitor spray pond temperature. - Four of these
RTDs are in the spray network areas and provide only surface temperatures. v
The remaining three RTDs are in a vertical array just outside the ESWS pump
house and provide surface, middle and bottom temperature Inputs to the average
- temperature calculation. . Spray pond temperatures from the latter three RTDs
are recorded four times a day in the shiftly survelllance log (This is more
restricted than the TS requirement of once per 24 hours).- An indlvidual reading is
recorded for each of the 3 levels, and an average value s calculated manually,

‘ Samé as Footnote 1,




¢. SR37.1.2¢

When either unit has been In MODE 3 for at least twenty-four (24) hours, verify the
average water temperature in the UHS iss 88°F once per 24° hours.

The licensee stated that the revised decay heat values used in the UHS water ternperature
analyses were calculated in accordance with the guldance described in NRC Branch Technical
Position ASB 9-2 and took credit for the lower decay heat generated in reactar 12 hours or more
after shutdown and 24 hours or more after shutdown, compared (o the reactor decay heat
generated in reactor during the first 12 hours following shutdown. The UHS water temperature
analyses wero re-performed In accordance with the guldance described In Regulatory Guide
1.27 and with conservative inputs to establish the proposed TS UHS water temperature fimits.
The licensee Identified the conservatisms considered In the analyses. The following are the
more significant conservatisms: SR ORI A R

a. A worst case initial spray pond leve! (the highest pond level) is assumed to reduce the
distance that spray droplets travel through air from the nozzles back to the pond. Thus,
heat removed from the spray droplets will be minimized.

b. No heat loss from the spray pond to th; 'envlrcin'rri'ent‘ through the concrete basin is
assumed. - SR o

¢. No credit Is taken for heat loss from ESW/RHRSW system components and piping to the
environment. PR VT B

d. Al pump energy is assumed to be dep_bsi_ted into the working fluid,

In addition, a measurement error allowance of 0.5°F I8 Included {by increasing the untial UHS
water temperature from 85°F to 85.5%F) in the calculation.

In responae o the staff's sencerns, tha lioenseq performed an additienal analysis uaing less
conservative {(more realistic) assumptions to calculate the average UHS water temperatures 0
demonstrate that adequate margins exist in the above proposed TS temperalture limits for UHS.
The licensee revised the above cited conservative assumptions in the following manner:

a. An average spray pond water lavel s assumed based on a calculated water level decrease
of 8" during the first 44 hours following a LOCA. The effect of this revised assumplion is an
increase In the heat removal from the UHS compared to the previous calculationby -~
increasing the effective distance that spray droplets travel through air from the nozzles
back to the pond surface, e e S '

b. The heat transferrad from the UHS waler to the sediment, concrete basin and supporting

soil as the UHS water temperature rises is included.

3 Same as Footnote 1.




c. The heat transferred from the ESW and RHRSW fluid through the wall of the piping to the
surrounding soll as the UHS water gpmpera_tqra,rlsea Is accounted for, :

d. Estimated powar Input to the ESW 'and' RHRSW pumps consislont with the manufacture's
brake horsepower curves for the respective system pumps are used in the calculation.”

Based on the calculations using the revised assumptions described above, the licensee stated
that the analytical limit for the Inltial UHS water temperature for 2-unit operation is 87.5°F in
order to limit the avarage UHS waler tamperature at or below 87°F following a LOCA. The
corresponding proposed TS survelliance limit of 85°F will provide an adequate margin to this
analytical [imit. Similarly, for 1-unit operation with one unit shutdown at least 12 hours and for
1-unit operation with one unit shutdown at least 24 hours, the analytical limits are 89,5°F and
80.5°F, respectively. The corresponding proposed TS survelllance limlits of 87°F and 88°F,
respectively, will provide adequate margins o these analytical limits.

[n the Oclober 30, 1998 submittal, the licensee stated that the spray pond temperature
monitoring system will provide an alarm In the control room as well as an alarm In the ESW
system pump house whenever the spray pond temperalure of 83°F Is detected by any of the
seven’ RTDs. Plant operating procedures require operator actions Lo reduce the rpray pond
tomperalure whenaever a spray pond high témperature alarm Is received. The 2°F margin
between the spray pond alarm setpolint of 83°F and the TS temperature limit of 85°F provides

sufficient time for operator response, - o

In the Oclober 30, 1698 submittal, the licansee stated that a new calculation confirming spray
pond temperature measurement uncertainty was performed. The calculation, which took into
consideration accuracy of all loop components, repeatabiiity, readabliity of indicators, calibration
accuracy, and drift, as well as blased accuracy for non-indepandent (shared or common)
components, showed an ovorall uncertainty of +1.97°F, Alse, basad on Its review of the
calibration records for the loops used to calculate the averaga UHS waler temperalure for the
10-year perlod that included the most recent (1996) calibrations, the maximum as-found loop
Inaccuracy had not exceeded the daesign accuracy of & 2°F, Only twice during that perlod had
the as-found Inaccuracy for any of these loops been as much as £ 1.25°F. The licensee
concludes that the spray pond water teinperature measurement uncertainty is bounded by the
margin of &+ 2°F design accuracy, - ST

Based ¢n Iis review of the licensee's rat onale and the cohsefvatiéms described above, the staff

finds the above proposed TS temperature limits for the spray pond during plant operation
acceptable, B DI

S'ee‘ Footnote 1.~




32 TSB37.1.c Regarding An OPERABLEUHS .~
Current TS B 3.7.1.c defines an OPERABLE UHS as follow: .. "

?

The OPERABILITY of the UHS is based on having @ minimum water level of 678 feet | inch
above mean sea level and a maximum water temperature of 88°F,

manner;

The licensee proposed to revise TS B 3.7.1.6; to deﬂné_ an OPERABLE UHS in the following.

R

The OPERABILITY of the UHS is based on having a minimum water level at the overfiow
welr of 678 feat 1 Inoh above mean sea leve! and a maximum water temparature of 85°F;
unless either unit is in MODE 3. If a unit enters MODE 3, the time of entrance into this
condition determines the appropriate maximum UHS fluld temperature. If the eartiest unit to
enter MODE 3 has been in that condition for less than (12) hours, the peak temperature to
maintain OPERABILITY of the UHS remains al.85°F; If the earliest unit has beenin -
MODE 3 for more than (12) hours but lass than twenty-four (24) hours, the OPERABILITY
temperature of the UHS becomes 87°F,: " If the sarllest unit has been in MODE 3 for more

than twenty-four (24) hours or more, the OPERABILITY temperature of the UHS becomes
B8°F. e ,

The staft finds that the the above revised definltion for UHS OPERABILITY appropriately reflects
the UHS temperatura limit as established in the proposed TS SR 3.7.1.2. Therefore, the staff -
finds it acceptable. R IS SR

4,0 CONCLUSION

Based on Its review of the licensee's ratlonale and the evaluation described above, the staff
finds that the design and operation of the UHS at SSES are in accordance with the guidance

dedorlbed In RQ 1.27. Therefore, tha stalf conciudes that the abova clted proposed T8 changes
acceptable. o .
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